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Abstract

Background: The present study firstly aimed to identify context patterns in sport and exercise among adolescents

at lower and upper secondary education. The organisational, social and competitive contexts of leisure-time sport
and exercise were included as pattern indicators. The second aim was to examine the stability of these patterns across
educational transition. The last aim was to investigate whether a subjective evaluation of the transition influences
whether people stay in the same pattern across time.

Methods: One-year longitudinal data of 392 adolescents were analysed.

Results: Both before and after the educational transition, four context patterns were identified: the traditional com-
petitive club athletes with friends, the self-organised individualists, the non-club-organised sportspersons and the
mostly inactives. More than half of the individuals stayed in the same pattern across time. When individuals changed
pattern, their change was most often from the self-organised individualists and the non-club-organised to the mostly
inactives. A subjective evaluation of the transition influenced the stability of only the traditional competitive club ath-
letes with friends. The chance of these people staying in the same pattern decreased with increased transitional stress.

Conclusions: Knowledge about the stability and change of context patterns can be used to make recommendations

for policy strategies and to develop more individually-tailored promotion programs.
Keywords: Physical activity, Youth, Person-oriented approach, Social-ecological framework, Life event

Introduction

The transition from lower to upper secondary educa-
tion', occurring between 14 and 16 years of age, can be
a major life event for many adolescents. They are faced
with different challenges, such as a changed environ-
ment, new social roles or higher academic demands [2].
Indeed, there is evidence that this educational transition

! The terms lower and upper secondary education refer to the international
standard classification of education [1]. In many educational systems, the end
of lower secondary education is the end of general, compulsory schooling. In
contrast, upper secondary education typically prepares students more specifi-
cally for tertiary education or provides skills relevant for employment.
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influences the sport and exercise behaviour of these
young people [3]. For instance, a nationally representa-
tive longitudinal study from the Netherlands revealed
that sport and exercise frequency decreased by around
20% when an individual left compulsary school [4]. Con-
sidering the various health benefits of physical activity [5,
6], it is vital to promote it among adolescents during their
educational transition. However, to develop policy strate-
gies and interventions, it is essential not only to identify
factors that influence physical activity behaviour, but also
to understand their interplay within each individual. In
the present study, we concentrate on sport and exercise,
two similar subsets of physical activity. Both are planned,
structured, and performed during leisure time [7].
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According to the social-ecological framework [8], an
individual’s activity levels are impacted by behavioural
context. Hence, this paper focuses on the 1) organisa-
tional, 2) social and 3) competitive context of sport and
exercise. The organisational context refers to the setting
in which adolescents do their sport and exercise. For
example, they can participate in club activities (here-
inafter referred to as a club-organised context), which
are typically characterised by regular training sessions,
coupled with the expectation that club members will
voluntarily help out with additional club activities [9].
Alternatively, adolescents can be physically active with
a commercial provider (e.g., gym, dance studio; here-
inafter referred to as a non-club-organised context).
Such activities have a similar organisational structure,
but fewer social obligations [9]. Finally, adolescents
may take part in self-organised activities that are flex-
ible in terms of time (e.g., in informal groups; herein-
after referred to as a self-organised setting). The social
context refers to the people with whom adolescents do
their sport and exercise, i.e. with their family, friends,
strangers, or alone. The competitive context refers to
the mode of an activity. Adolescents can engage in
competitive environments, where two or more rivals
vie against one another, or they can opt for more rec-
reational exercises.

The social-ecological framework [8] is supported by
empirical research which shows that the aforementioned
contextual factors are associated with maintaining exer-
cise and sport. Thus, doing sport and exercise in a club
during the years of adolescence is positively linked with
being persistently active later on in life [10-13]. In con-
trast, doing organised, non-club activities (e.g., gym,
using facilities offered by municipalities and private com-
panies) has been associated with dropout [9, 14]. Fur-
thermore, adolescents who do sport and exercise with
peers are more likely to lead an active lifestyle in adult-
hood [15] because the underlying mechanisms, such as
emotional and instrumental support or motivation that
serve to promote adolescents’ sport and exercise behav-
iour [16] are present. Finally, competitive sport activities
in adolescence are seen to make a difference in maintain-
ing sport and exercise [17]. Studies have also indicated
sex differences for all of the aforementioned behavioural
contexts. For example, boys are more likely to engage in
club-organised, competitive activities than girls (e.g.,
(18]).

Since, the context factors are related to sport and exer-
cise behaviour, the question arises whether these fac-
tors change during adolescence and young adulthood.
There is empirical evidence that exercise and doing
sport in clubs decreases with age [9, 10, 19]. Further-
more, competitive sports activities in a team or as an

Page 2 of 15

individual decline when entering in adulthood [19, 20].
This observed move away from club-based, competitive
activities towards a more self-organised setting may be
explained by increased educational demands and thus an
increased need for flexibility [21].

Although there is some knowledge about change in
the context of sport and exercise during adolescence and
young adulthood, further empirical research is indicated.
An important issue for future research is the focus on
typical context patterns in sport and exercise. Up to now,
behavioural contexts have been studied mostly in isola-
tion (e.g., [17]), ignoring the fact that they do, indeed,
interact. For instance, adolescents are more likely to par-
ticipate in competitions if they are in a club setting (e.g.,
[20]). Therefore, it is relevant to examine not only which
behavioural context patterns exist, but also how stable
they are over time. Person-oriented studies focus on such
configurations, which show how contexts interact within
an individual [22, 23]. The majority of these studies, have
a relatively narrow focus because their investigation of
patterns is limited to an organisational context of sport
and exercise and/or in activity types (e. g., [24—26]). In
this research, however, five to six different patterns were
often identified. On the one hand, there were the tradi-
tional patterns, characterised either by club-organised
team activities or as activities undertaken by an indi-
vidual athlete. In contrast, more recreational patterns
revealed activities that were less formal in nature and not
club-organised (e.g., running, fitness). A recent cross-sec-
tional study by Gut et al. [27] took a broader perspective
and identified the following four patterns in adolescents:
mostly inactives, non-club-organised individualists, self-
organised individualists and family sportspersons, and
the traditional competitive club athletes with friends.
However, it was not investigated how stable these pat-
terns were over time. In the person-oriented approach,
researchers are usually interested in the effect of stabil-
ity, on both group and individual levels. On a group level,
so-called structural stability is high if patterns before and
after the educational transition are replicated in similar
forms (i.e. indicator means of the behavioural context
patterns are more or less the same). Individual stabil-
ity, on the other hand, refers to course of development
between behavioural context patterns. If the majority
of individuals are shown to belong to the same pattern
both before and after the transition, individual stability is
given [28].

Prospective longitudinal studies focusing on the tran-
sition from lower to upper secondary education are an
additional issue for further research. Although there are
several studies with a life-course perspective (e.g., 9),
less is known about how the context of sport and exer-
cise is impacted by this particular educational transition.
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Of interest is not only how the objective characteristic of
this life event influences the context of sport and exer-
cise, but also the adolescents’ subjective evaluation of the
event. It is likely that the transition is not perceived in the
same way by all individuals and this, in turn, may affect
behaviour [29, 30]. We can assume that individuals who
evaluate the transition as stressful may be more prone to
changing the context of their sport and exercise. In fact,
existing research shows that when stress is high, people
are more likely to engage in non-competitive sport and
exercise activities, for example [31].

In light of these two research gaps, the present study
examined the following research questions:

1. Which behavioural context patterns in sport and
exercise among adolescents exist before and after
transitioning from lower to upper secondary educa-
tion?

We identified patterns from three organisational con-
text factors (club-organised, non-club-organised, self-
organised settings), participation in competitions, as well
as four social context factors (doing sport and exercise
with friends, family/partner, people one does not know,
or alone). Due to the relatively sparse person-oriented
research in this area [13, 27], we did not expect a specific
number of patterns. However, we hypothesised the exist-
ence of a “traditional” pattern, including club-organised
competitive activities with friends [25, 27]. We then com-
pared the detected patterns in terms of current sport and
exercise behaviour, gender, and type of sport and exer-
cise. In line with existing research, we expected individ-
uals in “traditional” patterns to have a higher sport and
exercise volume and to be more often boys [25]. In con-
trast, we had no a priori hypothesis regarding differences
in type of sport and exercise.

2. How stable are the behavioural context patterns in
sport and exercise across educational transition?

In this study, we examined stability firstly at a group
level by focusing on the structural stability of context
patterns. Secondly, we examined it at an individual level,
by analysing how many people stay in the same pattern
and how many people change patterns across educational
transition. Since there is no longitudinal research on the
stability of behavioural context patterns, we pursued an
explorative approach with no prior assumption on this
topic.

3. Are the associations between behavioural context
patterns before and after transition moderated by the
subjective evaluation of educational transition?
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Based on theoretical considerations [30] and initial
empirical evidence [13, 31], we expected the subjective
evaluation of the life event to influence stability in behav-
ioural context patterns. More specifically, we assumed
that the higher the transitional stress, the more likely a
change in the behavioural context pattern would occur.

Addressing these questions helps to effectively pro-
mote sport and exercise. If academics, practitioners and
policymakers are informed about the behavioural context
patterns and their development with age, they can use
this knowledge to make recommendations for promo-
tion strategies and to develop more individually-tailored
programs.

Methods

Participant recruitment and procedures

In this longitudinal study, adolescents were recruited
from 77 different school classes in Switzerland. The first
data collection took place in spring 2016 (t;), when ado-
lescents were in their 9™ and last year of the lower sec-
ondary school. The second data collection was conducted
one year later in spring 2017 (t,), after these adolescents
had switched to either vocational education and training
(VET), a baccalaureate school or a transitional option.
At t,, adolescents filled out a paper-pencil questionnaire
during school lessons under the supervision of one of the
authors. Adolescents were asked to provide their postal
and mail-contact information for a second survey. At
t,, adolescents were contacted with a link to an online
questionnaire. Participants who filled out both sur-
veys received a voucher for 15 CHF. From the 953 ado-
lescents at #;, 392 participated a second time. Students
were excluded from the study if they had psychological
or physical disabilities or were not proficient in German.
Adolescents provided their informed written consent
for the study. The ethics commission of the Faculty of
Human Sciences of the University of Bern approved the
study design and procedures.

Participant characteristics and study dropout

Characteristics of the sample are summarised in the Elec-
tronical Supplementary Material, see Table S1. Study
dropout analyses were conducted to compare those who
were eligible for the study but did not participate at ¢,
(dropouts, n = 553, 58.5%) with those who completed
both questionnaire assessments (completers, n = 392,
41.5%) in terms of context and socio-demographic vari-
ables. No differences were found for sport and exercise
activity level (minutes per week) and all behavioural
context variables. However, t-tests and Chi-square
tests showed that the study dropout rate was lower for
the older participants (£(865.926) = -2.618, Py onferroni.
corrected = -045, d = 0.089; 95% CI [0.027, 0.186]), girls
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¢ (1) = 15.541, p < .0005, ¢,,,, = 0.281, 95% CI [.225,
353]), Swiss (32 (1) = 8.488, p = .004, ¢,,, = 0.231, 95%
CI [.171, .299]) and those with a B school-level (x* (1)
= 24.121, p < .0005, ¢,,,, = 0.317, 95% CI [.264, .392]).
As the reported effect sizes are rather small, the sample
might be biased negligibly.

Measures

Volume and type of sport and exercise

Sport and exercise volume was measured at ¢ and ¢,
with the BSA questionnaire [32]. Participants named a
maximum of three sport and exercise activities they had
regularly engaged in within the last four weeks. They
indicated the frequency and duration per episode in
minutes for each activity. Based on this information, an
overall index value in “min per week” was calculated. In
addition, the weekly time in different activity types was
computed and transformed into percentage variables
(e.g., of the 100 minutes of sport and exercise per week,
60 minutes were football and 40 minutes jogging, result-
ing in a percentage value of 60% for the first activity type
and 40% for the second activity).

Context of sport and exercise

Right after the BSA questionnaire, adolescents were
asked to choose their organisational context: Did they
engage in the previously named sport and exercise activi-
ties (a) in a club, (b) a commercial provider, or (c) was it
self-organised? They were also asked in which social con-
text: Were they (a) alone, (b) with friends, (c) with fam-
ily/partner or (d) with strangers? Furthermore, for each
of the activities, the adolescents were asked if they par-
ticipated in competitions. Afterwards, the weekly time
in these different contexts was calculated (e.g., of the 100
min of sport and exercise per week, 60 min were done at
the club and 40 minutes were self-organised) and con-
verted into percentage variables (e.g., 60% were done at
the club and 40% were self-organised).

Subjective evaluation of the educational transition

The subjective evaluation of the educational transition
was assessed at Z, with a five-item inventory for life-
changing events [33, 34]. Participants rated four aspects
of the transition on a 5-point-likert-scale ranging from
1 (not true) to 5 (totally true): uncontrollability (e.g., “at
first I was completely at the mercy of the event”), unpre-
dictability (e.g., “the event was unpredictable for me”),
impact (e.g., “the event forced me to plan my everyday
life differently”) and centrality (e.g., “the event hit me at
my very core”). The internal consistency of the inventory
was good (a = 0.75).

Statistical analyses
To identify context patterns in sport and exercise among
adolescents in lower and upper secondary school
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(Research question [RQ] 1), latent transition analysis
was conducted [35]. All analyses were run in Mplus Ver-
sion 8.0 [36] using maximum likelihood estimation with
robust standard errors (MLR). For six adolescents it was
not possible to calculate the targeted percentage value
(0.31% missing data). The missing data were accommo-
dated via full-information maximum likelihood (FIML).
In the first step, two to six context patterns were sepa-
rately calculated for each measurement time using eight
context factors. To decide the optimal number of con-
text patterns, statistical and content-related criteria were
considered. As statistical criteria, the Bayesian informa-
tion criterion (BIC), sample-adjusted BIC, and the Boot-
strapped likelihood-ratio test (BLRT) were used. The
elbow-criterion was applied for BIC and sample-adjusted
BIC [37]. In addition, content-related criteria, such as the
principle of parsimony, conformity with theoretical con-
siderations and interpretability were applied. Z-Scores
were utilised to better interpret and label the patterns. To
further validate the identified patterns, sport and exercise
activity level, gender distribution, and type of sport and
exercise activity were described and differences in these
factors investigated with Wald-tests [38]. Structural sta-
bility of the patterns (RQ 2a) was examined with a meas-
urement invariance test [37]. To investigate individual
stability (RQ 2b), transition probabilities were calculated.
To examine the overall moderation effect of a subjective
evaluation of the transition on associations between the
context patterns (RQ 3), a likelihood-ratio chi-square-test
was conducted [39]. A model with free slopes for the sub-
jective evaluation (interaction model) was compared with
a model with slopes fixed at 0 (no interaction model).
Additionally, a multinominal logistic regression analysis
was performed on a latent level. This follow-up analysis
allows interaction effects to be investigated in more detail
(e.g., which specific pattern has an interaction effect and
which does not).

Results

Behavioural context patterns in sport and exercise

For both measurement points, two- to eight-pattern-solu-
tions were tested. In general, BIC and sample-adjusted
BIC improved with more patterns (see Electronical Sup-
plementary Material, Table S2). BLRTs were significant
for all pattern solutions. The elbow-criterion pointed to a
three- to five-pattern model. However, in the five-pattern
solutions, convergence problems occurred when con-
ducting latent transition analysis. A closer inspection of
the content-related indicators revealed the four-pattern
solutions as the most favoured model for both ¢, and ¢,
(see Tables 1 and 2) In the three-pattern solutions, pat-
terns varied only in organisational context factors and
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thus were considered to fail to adequately differentiate.
The four-pattern solution for ¢; and t, consists of the
following behavioural context patterns: (1) traditional
competitive club athletes with friends, (2) self-organised
individualists, (3) non-club-organised sportspersons and
(3) mostly inactives.

The traditional competitive club athletes with friends
make up the largest pattern (¢;: n = 179; 45.66%; t,: n =
152, 38.78%). They are characterised by doing sport and
exercise with friends in a club and participating in com-
petitions. Compared to the overall sample, there is an
above average number of young males in this pattern
(£1: 49.10%, t,: 42.40%). The traditional competitive club
athletes with friends are the most active (¢;: 318.98 min
sport and exercise/week, t,: 297 min sport and exercise/
week). They practise primarily sports games (¢;: 68.50%,
t,: 66.90%; see Electronical Supplementary Material,
Table S3). The self-organised individualists (¢: n = 81,
20.66%; t,: 68, 17.35%) often do sport and exercise in a
self-organised context and are mainly active alone, com-
pared to the other adolescents. 63.80% (¢;) and 60.30%
(¢,) respectively were females. Adolescents in this pat-
tern are relatively active (¢1: 247.90 min, £,: 218.00 min
sport and exercise/week). While many carry out fitness
(23.60%) or sports games (27.80%) at ¢;, the percentage
values shift slightly at ¢, (fitness: 32.30% vs. sports games:
18.50%). The non-club-organised sportspersons (¢t; and
ty: m = 51; 13.01%) do their sport and exercise mainly in
a non-club-organised setting, such as a gym or a dance
studio. This pattern has the highest percentage of females
(£: 82.20%, t,: 69.20%). The non-club-organised sport-
spersons are relatively active, with 247.01 min (#) and
278.73 min (t,) of sport and exercise per week. At ¢, they
practise compositional-creative activities mainly, such as
dancing (44.40%) and fitness (22.20%). At t,, the weekly
volume of fitness activities increases (46.90%), while that
of compositional-creative activities decreases (26.50%).
The mostly inactives (t;: n = 81, 20.66%; t,: 121, 30.87%)
do no sport and exercise or only a little (¢;: 51.51 min, ¢,
23.33 min sport and exercise/week). Consequently, they
have average to under-average z-values in all context
factors. In this pattern, 70.70% (t;) and 66.20% (¢,) are
females. If they are active, they practise mainly sports
games (24.80%) and relaxation-oriented activities, which
lower energetic arousal, such as yoga or tai chi (21.20%)
at ¢, Only the proportion of the sports games remains
stable at 47.10% at ¢,.

Structural and individual stability of the context patterns
across educational transition

The structural measurement invariance testing (x* =
29.90, p = .57) indicates that patterns are stable over
time and can be interpreted in the same way before and
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after educational transition. Overall, 58.20% (n = 228)
of all adolescents stay in the same context pattern over
time. However, the transition probabilities in Fig. 1 show
that the percentages vary between patterns. The tradi-
tional competitive club athletes with friends (66.40%) and
the mostly inactives (65.30%) most often remain in the
same pattern. In contrast, the proportion of remainers is
smaller in the self-organised individualists (41.20%) and
the non-club-organised sportspersons (41.20%). Some
people in these two patterns switch to the mostly inac-
tives after educational transition (31.50% and 27.60%,
respectively).

The moderating effect of a subjective evaluation

of the transition on stability in behavioural context
patterns

The likelihood-ratio chi-square-test revealed an overall
moderation effect of a subjective evaluation (x*[df = 15]
= 23.24, p = .0791). Table 3 reports the findings of the
multinominal logistic regression analysis for each pat-
tern, whereby the mostly inactives served as a reference
group. Results showed that the competitive club athletes
were less likely to be in the same pattern after the edu-
cational transition when they perceived the transition as
stressful (B = -0.781 [CI 95%: -1.317, -0.246], p = .004).

Discussion

In the present study, behavioural context patterns in
exercise and sport were identified and their stability
across educational transitions examined. Furthermore,
it was tested whether associations between patterns over
time are moderated by a subjective evaluation of educa-
tional transition.

Both before and after the educational transition, four
behavioural context patterns were identified: (1) the tra-
ditional competitive club athletes with friends, (2) the
self-organised individualists, (2) the non-club-organised
sportspersons and (3) the mostly inactives. The patterns
found are very similar to those identified by Gut et al.
[27]. As hypothesised, the first pattern has a “traditional”
character, as individuals doing sport and exercise with
friends in a club and participating in competitions. The
fact that this pattern consists of a relatively high num-
ber of males as well as active adolescents is also consist-
ent with our hypothesis. An explanation for the high
level of activity can be seen in the fact that competitive
sport requires regular club training sessions [25]. It is not
surprising that this pattern is the largest one, as previ-
ous variable-oriented [40] and person-oriented studies
[27] show that the most popular context for adolescents
is doing activities in clubs and with friends. The second
and third patterns are smaller and characterised by more
informal, flexible and non-competitive exercise contexts.
The fact that the non-club-organised sportspersons have



Page 6 of 15

(2022) 22:152

Gut et al. BMC Public Health

50000 > 50000 >
d'ogze  d'osi/g

1539]-a4enbg

=X =X -I42-plem
SpuaLy
Yim
[c'1] sa13|y1e
0oL qnjp ann
FEEIN -nadwod
(1] /Ui (€99) 91 9€0) (980) (ore) (So°L) (lr'l)  (ly'Sy)  |euonp
%0L'LS (961l (1071) %0089 %069/ %05°€ %0¢'6 %01, %012 %01°¢ %06'/8 8Ll -elLe
suosiads
€] -Jiods
(800¢) pas|
FEETY -ueblio
(e'l] /uu (@9€) 9L €7 987) ore) (sot) (1r'1)  (oLcl) -qnp
9%00'¢8 €60S¢  (101)%0STL %0607 %04L  %00CL  %059¢C %098 %0L78 %01t 05 -UON'C
trd sisie
(80'10) -NpiAipul
yoam pasi
e /Ui (€9¢€) ¥91) €0 (980 oLe) (so'n) (1) rsLly) -uebio
%0529  00¢SL (L0 %0L L %00°LC %0%'9 %08'S  %00CC %0 S¥ %00'C %06'¢ ol S9S 7L
50000 susanbd
>d 500000 10
¥S6'26¢- >d 86’ soe'lce  elecy 921 ]
@asw
(@as)w (@as)w mouy
awnj|oA Jauysed jou op
old 9s1219X%d (@s)w (as)w Jo/pue noAk (@as)w (as)w @as)w uonnjos
paisnfpe pue wuonedpnied spusny  Ajwey adoad  (gs)w pasiuebio pasiuebio  pasiuebio widned
o419  HWIA Adonuz  -sjdwes old XoS uods  uonnadwo) Yim YHM Yum  suoly I3S  gnp>-uoN -anpp (%)u  -usze]

(X [rUOBRIP “JURLIRAUI-SSE|D) SUOIIN|OS UIR1led-1US1e|-G 01 -¢ 10} s|apow sisAjeue ajyoid 1uaie| (1) UoISURIY [PUOREINPS 21042 Suldlied 1x21U0D) | djqeL



Page 7 of 15

(2022) 22:152

Gut et al. BMC Public Health

50000 susanpd
>d 8650 S
[ =d 66 9Yl'eSS- ¢S1'88¢- N
G0000" >  S0000 >
dvozee d'Lzsel s9)-arenbs
=X =X -IYD-plem
[d sisie
(€99¢) -NpIAIpUI
FEEI pas
[€] /Ui (845¢)  (99€0) (6950 reL) (G2 (so'L) (8€'1) (%9900 -uebio
%08€9  06/¥C  (60TE) %09L  %06'9€ %01'6 %0L'S  %08'L¥ %0168 %0€'C %05'S 18 S9S ¥
suosiads
[c'1] -1ods
9L60) pas
FEEN -ueblio
(v 1] /Ui (845¢)  (99€0) (6950 L) (£ (so'n) 81 (%l0o€L) -anp
%0C'¢8 LOVC  (607CE) %OLCL %00’ LY %08ZL  %08CL  %0S9C %08'8 %0C¥8 %0t ¥ g -UON'¢
r'e'tl
((ZA))
FEETY
(1 /diw (845¢)  (99€0) (6950 (G2 wel) (so°L) (8E'1) (%9907) SeniIdeul
%0, 0L 1595 (607E) %0SL  %0TLL %05°€ %0%'S %08'C %0S5°C %0¢"1 9%0¢’L 18 Anson 'z
SpuaL
yum
§d sa19|y1e
9891) qnpp aAl
PEET -nadwod
e /Ui (8r5€)  (99€0) (6950 (£ (2] (so'n) (8€'1) (%99Sy)  [|euonip
%06'LS  86'8LE (60°CE) %OV'L9  %O¥9L %02'€ %096 %0C'L %0¢'L %0C'€ %0£'/8 6/1 el
50000 sulonpd
>d 50000 Juap
L80ELL- >d 86 /S¥'88l- 0TS ino4
@as)w
(@as)w (@as)w mouy
awnjoA Jsuyed jou op
old 9s1319xd (@)w (as)w io/pue nok (as)w (as)w @as)w uonnjos
paisnfpe pue uonedpnied spusiy  Apwey djdoad  (gs)w  pasiuebio  pasiuebio  pasiuebio wiayed
o479  HWIA Adonuz -sjdwes old X3S vods  uonnadwo) YiIm Yim yum  suoly 19SS gnp-uoN -qanpp (%)u  -u:;neq

(PanupuOd) | 3jqey



Page 8 of 15

(2022) 22:152

Gut et al. BMC Public Health

*BUIISAU JOJ UOI1D31I0D INOYUM pawioysad ag Ajuo pinod 1419 341, "S0° > d 1e Ajzuedyiubis Jayip susanied 1ey) aledipul s3axdeiq Ul sidaquinN
'}59} o1jes-pooyi|y1| paddelisiooq = | y7g ‘4531 Ol13es POOYI|YI| UIGNY-||SPUSIN-0T-BUONA = YIATA ‘UOLISID UoeWIOUI URISaAeg patsnipe-ajdwes = D|g paisnipe-ajdwies ‘UoLIS}ID UoleWIOo Ul ueisakeg = D|g 2J0N

S0000°>  S0000" >
d'gecle d'v/89l

159-alenbg

=X =X -IYD-pPlem
[€c'l]
(82°0%) suosiads
399M -1ods
[ /au (95°€) o L) (€ (s ren) (S5°0) (¥ (%ers) Q!
%0865 ergre  (61°€) %0ELT  %08'ES %06'C %OV YL %0CLC %0161 %09'LY 905'8¢ €€ X4S
[c'1] s151e
(€6'£€) -NpIAIpU
FEEIN pas!
[a /Ui (95°€) 91 (5€0) (LS (G2 (S5°0) (v (%0661) -uebio
9%09'¢9 0/¢s¢ (61€)%0L8  %0/SE %056 %0€'S %00y %0506 %0£°0 9009 8L S ¥
SpusLy
Yim
[s¢'ll sa19|y1e
(9891) gnp 2Al
FEEIN -nadwod
(1] /Ui (95°¢) w91 (5€0) (£50) wel) (G5°0) (l¥'l) (9%09Cy)  |euonip
%0€'€S Y090€  (61'€) %0169  %0T /L %8¢ %0¢'6 %09 %05, %060 %0868 /91 -elle
Sy suosiads
‘€] -1jods
(€0'8¢€) pssi
FEETY -ueblio
[Sv'el /Jiw (95°€) w91 (5€0) (LS50 (2] (55°0) (') (%€6'8) -anp
%0€98  ¥6SET  (61°€) %060l  %068E  %0LOL  %00F¥L  %06CC %0S5°C 960096 9000 G¢  -UON'C
Sy
‘e
ec€l)
NEETY
(€] Julw 95°¢€) 91 (5€0) (LS50 (2] (55°0) (L¥'L)  (%S1°07)  SeAndeul
%00'LL Y99 (61°€) %009 %0891 %01°¢ 909°€ %05°C %01°¢C %0¢°0 %020 6/ APsow'L
@as)w
(@as)w @as)w Mmouy
awn|oA J1suyed jou op
old 9s1319xd (@)w (as)w io/pue noAk (@as)w (as)w @as)w uonnjos
paisnfpe pue uonedpnied spusiy  Apwey djdoad  (gs)w  pasiuebio  pasiuebio  pasiuebio wiayed
o479  HWIA Adonuz -sjdwes old XaS yods  uonnadwod YIm YIm YIm  suoly 19SS gnp-uoN -anpp (%)u  -jusze]

(panupuOd) | 3jqey



Page 9 of 15

(2022) 22:152

Gut et al. BMC Public Health

9¢" 50000 >
=d'z/z d'zolzl  s9L-alenbs
=X =X -IYD-plem
suosiads
[c'l] -1ods
9820 pas!
FEEIV -uebio
o[ews) /Jiw (€1¢) ((7Ay) (€L (Lre) (Lze) (680) (cT)  (wloel) -qnp
%0169 88'8/¢ (890 %08  %06LY  %0OL'8L  %00LL %008 %0%'9 %0668 %0¢€°0 I -UON'E
SpusLy
Yim
[e1] s319|L1e
¥0C0) gnpp Al
399M -1adwod
Slewsy /au (€re (4] €L (e (LTe) (68°0) 1) (%8L8€)  |euonip
%0L'LS 9evSE (897 %0099  %0L6L %06'1 %098 %060 %088 %01°¢ %0598 [49! el
[ead
(eL21)
NEEI
olews} /Ui (€1°¢) 1) (€L (Le) (LT9) (680) (€T1) (%ce8y) SseAndeul
%0079 126 (890 %0LT  %OTHL %0t'¢ %09l %060 %01°€e %06'0 %0t 681 Apson |
50000 susanbd
>d  yl00 1o
888'0C¢- =d 66 0S6°CSC- 690G L- 2a1y]
@asw
as)w @as)w mouy
awn|oA Jauysed jou op
ol 951349X%d (@s)w (@s)w Jo/pue nok (@as)w (@as)w @as)w uonnjos
paisnipe 3s)w pue uonedpnsed spusny  Apwey  ajdoad  (gs)w pasiuebio  pasiuebio  pasiuebio widned
ol¥419  HYWIA Adonuz  -sjdwes old X3S uods  uonnadwo) Yum YHm Yum  suoly JI9S  gqnp>-uoN -anpp (%)u  -usze]

< |eUuODeIp JURLIRAUI-SSE|D) SUOIIN|OS UJolled-1Uale|-G O1-¢ J0J S|9POW SISAjeue 9|JoId Juale| (1) uollisuel] |euollednpa oyl Islje sulalled 1Xo1uod |einOiARyog € a|qelL
|euoberp ’ _ | d _ JNEe] Al |yoid I _ pa sy Jay d _ Y 19



(2022) 22:152 Page 10 of 15

Gut et al. BMC Public Health

€€ S0000 >
=d'oy's d's/1ve 159]-a/enbg
=X =X -IYD-plem
[€'ad s151e
vz -NpIAIPUL
FEEI pas
S[ews) /Jiu (00°€) oL (€L 6+'0) 8L1) (680) (€T1) (%sELL) -uebio
%0¢°09 008l¢ (89°0) %0¥9  %0S'LE %06/ %0L¢ %0895 %05'L6 %08'¢C %01y 89 H9S ¥
SpusLy
Yim
r'e'l] sa19|Y1e
(80C0) gnp aAl
AooM -nadwod
Slewsy SIS ©oe (01 €y (v 8L (680) (€TL) (%8L8€)  [euonip
%09'/S 6EVSE (897 %0199 %086/ %06'1 %098 %068 %08 %01°¢ 90598 [49! -elle
el
(6601)
NEEI
S[ews} /Jiw (00°€) (A (€L (60 ‘L) (68°0) (€T (%£80€) Ssenndeul
9%0C'99 geee (8977) %01°0 %0LY %100 %000 %100 %100 %000 %000 lzL Apsow g
suosiad
[ead syods
(16'£2) pasi
FEEIN -ueblo
oews} /Ui (00°€) 1) (A (6v'0) ‘L) (68°0) (€Tl (lo€l) -qnp
%0769 €4'8/C (8970 %0L8  %0TTy  %0E8L  %0L'LL  %0v/C 9%06'S %006 %00'€ IS -UON'L
50000 sulonpd
>d 50000 B
Or0vLL >d 00l ¢CL's00L- +89'898- ino4
@asw
@as)w @as)w mouy
awin|oA asuysed jou op
plE:| 9s1>19xd (@)w (a@s)w Jo/pue noAk (@as)w (as)w @as)w uonnjos
paisnfpe (3s) w pue wuonedpied spusuy  Apwey  9jdoad  (gs)w  pasiuebio  pasiuebio  pasiuebio wiayed
o479  HWIA Adonuz  -sjdwes old xas Jods uonnadwod Yum UM YIm  suoly -419S  gqnj3-uoN -anpp (%)u  -jusze]

(PanupuOd) Z 3jqey



(2022) 22:152 Page 11 of 15

Gut et al. BMC Public Health

‘50" > d1e Apuedyiubis Jayip sussned 1eyy a1edipul s13xdelq Ul sIaquinN
'159] Ol1eJ-pooy1|ay1] paddellsiooq = | 419 1591 011l POOYI|Y1| UIgNY-||]PUSN-0T-BuonA = YIATA ‘UOLISILID uoleWIOUI URISDAeg palsn(pe-sidwes = D|g paish(pe-ajdwes {uoua1LId uolewliojul uelsakeg = J|g 910N

¢y S0000 >
=d'/ge d'gl'tyr  1s3l-asenbs
=X =X -IYD-plem
vl
(L12¥2) suosiads
399M -pods
olews) /Ui (00°€) (0£1) (€r1) (6v0) (L£0) (680) (SO (%rSvl) 9|q!
%0965 89'/0C (1970 %0ST  %068C %06'8 %0LC %0565 %07'86 %0€0 %050 LS X94°S
Spuall)
Yyum
[S'e'll EEIET[Vhl
(ozen) gnis oAl
FEEN -nadwod
olewsy /Ul (00°€) (0£1) (e£) (6v'0) (1£0) (68°0) (S0°L) (%c6€e)  |euonip
%0009 6€€SE (190 %0569 %0608 %08’ L %016 %05/ %0¢v %01°¢ %0606 €el
7'l
(0820
NEEIY
olewsy /Ui (00€) (0£1) (€£1) (6v0) (1£0) (680) (S0l (wlo€l)
%08'89 70'6.C (190 %068 %05y  %0C8L  %OL'LL  %0E/C %08'S %0¢°06 %0¢C'¢€ LS
suosiads
[s'1] -1ods
(88'8%) pasi
FEEIN -ueblo
olewsy} /Ui (00°€) (0£1) (€£1) (6v0) (L£0) (680) (SoL)  (%S9°2) -qnpp
%005 STvee (190 %0LSE  %O0b L9 %06'C %0LL  %0¥'8C %029 %08, %0L'Cy 0¢  -UON'C
Sy
3
(6601)
yoam
olewsy yAUCY (00°€) (os1) (€£1) (6¥0) (L£0) (680) (S0'L)  (%/80€) soAndeul
%0199 €eee (19°0) %080 %0S'v %080 %0%'0 %060 %070 %000 %000 Lzl Apsow 'L
50000 sui1pd
>d  86e0 Wwanp)
/795 =d 00l 60€0SPL- CES8CL- oAl{
(@as)w
as)w @s)w Mmouy
awin|oA asuysed jou op
olg 9s1249X%d (@s)w (as)w Jlo/pue nok @as)w @as)w @as)w uonnjos
paisnfpe (3s) w pue wuonedpied spusuy  Apwey  9jdoad  (gs)w  pasiuebio  pasiuebio  pasiuebio wiayed
1478 YWIA Adonuz  -3dwes old LCEY yods uonnadwo) Yyim Yyium Yim  duoly -49S  gqnpp-uoN -qnpp (%) u  -u:;neq

(panupUOd) Z 3jqey



Gut et al. BMC Public Health (2022) 22:152

Page 12 of 15

Lower secondary Upper secondary
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N 15 N 15
25 -25
12345678 12345678
Self-organised 25 25 Self-organised
individualists 9 15 g 15 individualists
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25 25
12345678 12345678
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Non-club-organised 2.5 “%L 25 Non-club-organised
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-2.5 326\ 25 Context factors:
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Mostly inactives 25 25 Mostly inactives 3 = self-organised
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3 05 _m— N 05—~ i !
N 65.30% 3 15 6 W!thfémlly/panner
2.5 -2.5 7 = With friends
123456738 12345678 8 = competition participation
Fig. 1 Z-standardised behavioural context patterns (t1 and t2) their transitional probabilites (arrows). Only transition probabilities > 20% are
reported

Table 3 The moderating effects of a subjective evaluation of the educational transition on the associations of context patterns

Upper secondary education (t,)

Traditional competitive club

Non-club-organised

Self-organised Mostly inactives

athletes with friends sportspersons individualists

B[95% Cl] p-value B[95% Cl] p-value B[95% ClI] p-value B[95%Cl] p-value
Lower secondary education (t;)
Traditional competitive club -0.781[-1.317,-0.246] .004* -0402 [-1.052,0.248] 225 -0.50[-1.187,0.184] .152 - -
athletes with friends x subjec-
tive evaluation
Non-club-organised sportsper-  0.243 [-0.280, 1.165] 614 -0.453 [-0.325,1.397] 239 0.056 [-0.563,0.841] .886 — -
sons x subjective evaluation
Self-organised individualists x 0443 [-0.280, 1.165] ~ .230 0536 [-0.325,1.397] 222 0.139[-0.563,0.841] .698 — —
subjective evaluation
Mostly inactives x subjective -0.149 [-0.855, 0.556] 678 -0.062 [-0.772,0.648] .864 0.304 [-0.486, 1.094] 451 - —

evaluation

Note. For the analyses of the main effects of the psychosocial profiles, one-sided significance tests were applied. B = unstandardised B-regression coefficient; * p <
.05. Cl = confidence interval for unstandardised B-regression coefficient. Reference groups: Mostly inactives. For the moderation analysis, two-sided significance tests

were applied.

the highest number of females is in line with previous
research, which highlights that female adolescents often
favour commercial providers, such as a gym or a dance
studio [19].

The identified behavioural context patterns are struc-
turally stable across educational transition, meaning
that they were very similar on a group level. Analysis

on the individual level overall showed that around 60%
of the adolescents stayed in the same behaviour context
patterns, whereas around 40% moved to another pat-
tern. However, a closer look at the results reveals that
the likelihood of remaining in the same behaviour con-
text pattern differs between patterns. The competitive
club athletes with friends had the highest probability of
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remaining in the same highly active pattern, while that of
the self-organised individualists and the non-club-organ-
ised sportspersons was much lower. Individuals of the
latter two patterns often changed to the mostly inactives
(see Fig. 1). To sum up, it seems that doing sport and
exercise in a context with few social and organisational
obligations during lower secondary education increases
the risk of dropping out altogether from sport and exer-
cise. In contrast, the sport clubs, with their regular train-
ing sessions and friends as a source of social support, may
be factors beneficial for staying active across educational
transition [12, 15].

As assumed, moderation analysis revealed overall that
a subjective evaluation of the transition influenced the
stability of behavioural context patterns across time. In
more differentiated analyses, however, the moderation
effect could be demonstrated for only one behaviour
context pattern: the traditional competitive club ath-
letes with friends. The chance of those people staying in
the same pattern decreased with increased transitional
stress. These findings illustrate that the objective charac-
teristics of a life event and its subjective evaluation could
have distinct impacts on stability and change of sport and
exercise context [41, 42]. It is important to consider both
aspects simultaneously as it provides a greater under-
standing of the mechanism [30]. However, the question
arises as to why the traditional competitive club athletes
with friends in particular are influenced by transitional
stress. One of the characteristics of perceived high stress
is that adolescents are forced to organise their everyday
life differently or need to adapt their usual activities [33].
It can therefore be speculated that club training sessions
with relatively fixed training times and places [9] were no
longer compatible with the new life situation. Further-
more, competitive sport and exercise activities are often
time-consuming and therefore difficult to maintain for
adolescents with limited resources during stressful edu-
cational transitions [31]. In contrast, the self-organised
individualists and the non-club-organised sportspersons
may have already been strongly influenced by the objec-
tive characteristics of the life event and the perceived
transitional stress did not have an additional effect on
their sport and exercise context.

Strengths, limitations and future directions

A strength of the present study is its focus on typical
patterns. Whereas existing research has examined iso-
lated context factors, the present research looked at the
interplays of organisational, social and competitive fac-
tors within a person. Furthermore, this study adds value
by its prospective longitudinal design and by the simul-
taneous consideration of an objective life event and the
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perception of transitional stress. The closer look at the
transition from lower to upper secondary education
seems to be particularly important because many adoles-
cents decrease their amount of sport and exercise during
this period [15]. However, we acknowledge some limita-
tions. Firstly, the dropout analysis showed that the lon-
gitudinal study sample was distorted. Individuals were
more likely to participate at both measurement points if
they were older, girls, Swiss, and had reached B school-
level. Such a self-selection runs the risk of rendering the
sample no longer representative of the whole popula-
tion of adolescents born between 2000 and 2001. How-
ever, one should keep in mind that the effect sizes were
rather small and, therefore, may have affected our find-
ings only marginally. Further, it is to be emphasised that
the response rate (42%) was high compared to other lon-
gitudinal studies with youths [20]. Secondly, the diverse
behaviour context factors were not included in the analy-
ses in a balanced way (organisational context: four fac-
tors, social context: three factors, competitive context:
one factor). Consequently, for instance, the organisational
context had much more weight in the LTA, in relation
to the competitive context [43]. It cannot be ruled out
that this influenced the results of the present research.
Thirdly, this study consists of only two measurement time
points, one year apart. Although the longitudinal design
already extends existing, mostly cross-sectional studies
(e.g., [24, 27]), future studies should follow adolescents
longer and interview them at multiple time points. With
such a design, for example, it would be possible to study
how a change in behaviour context pattern is associated
with a change in sport and exercise volume or in health.
Fourthly, the sample in the present study consisted of
adolescents with diverse educational transitions (see
Supplementary material, Table S1). The large majority of
young people switched from lower secondary education
to VET (61%). However, there were also individuals who
changed from lower secondary education to baccalaure-
ate school (28%) or transitional options (11%). It is pos-
sible that the type of transition experienced influenced
the chance to stay in the same behaviour context pattern
across time. Finally, to a certain extent, it remains unclear
which factors boost change in behaviour context patterns
and which protect against change. Although we were
able to show that a subjective evaluation of the transition
moderates individual stability [34], more in-depth studies
using qualitative research methods would be interesting
[44]. For instance, it can be assumed that psychological
determinants play a protective role. Indeed, recent stud-
ies show that combining sport and exercise in a club
with the individual’s ability to plan activities boosts the
chances of staying active across educational transition
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[10-13]. Furthermore, it is conceivable that financial res-
sources influence individual stability of behaviour context
patterns, because, for example, a sport club membership
is typically less expensive in Switzerland than regular
training in a gym. In line with the basic idea of the social-
ecological framework [8], promotional measures should,
therefore, be applied simultaneously at both the individ-
ual level (e.g., promotion of an individual’s volition) and
the structural level (e.g., promotion of facility and access
to sport clubs).

Conclusion

The four behaviour context patterns found differ in their
organisational, social and competitive settings of exercise
and sport. More than half of the adolescents remained
in the same pattern across their educational transition.
Individuals, in particular, who did competitive sport with
friends in a club during their lower secondary education
are very likely to continue to do so. However, if these
adolescents perceived high transitional stress, they often
changed the context of sport and exercise and conse-
quently said “goodbye” to their sport club.

The present study helps to better understand stability
and changes in the context of sport and exercise behav-
iour, which is important for effectively promoting sport
and exercise during the transition from lower to upper
secondary education. Thus, the identified patterns can
be used to develop policy strategies (e.g., promoting
club-organised sport and exercise activities with regular
training sessions and friends before educational transi-
tions) and tailored interventions for specific subgroups
of young people (e.g., empower the traditional competi-
tive club athletes with friends to cope with transitional
stress).
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