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Abstract

Despite the well-documented health benefits of physical activity (PA), over 80% of
adolescents worldwide fail to meet recommended daily levels. This study identified
experienced barriers and facilitators for PA maintenance among Dutch adolescents,
examine how they form barrier and facilitator profiles, and explore how barriers and
facilitators evolve over time. First, we conducted 21 interviews with adolescents
(13-16 years) to uncover relevant barriers and facilitators. Then, we developed and
applied a card sorting task based on Q methodology, and examined barrier and
facilitator configurations with 30 adolescents (aged 13—18 years) who had maintained
a physical activity for 22 years, followed by interviews. Factor analysis revealed five
facilitator profiles: Mental and physical health benefits, A way to be myself around
others, Pursuing health goals, Developing confidence and strength, and Developing
along my own path. Four barrier profiles emerged: Low motivation and energy, Not
a good fit for me, Balancing act, and Proximity, possibility and perception. Facilitator
profiles ranged from immediate characteristics of the activity, such as enjoyment,
social connection, and mental well being, to more future-oriented drivers such as
autonomy and self-development. Barriers profiles varied from predominantly inter-
nal (e.g., low motivation) to external (e.g., distance, weather) or mixed influences
linking life demands to reduced personal resources. Across participants, enjoyment
was the most consistent facilitator, but perceived influences often shifted with time,
from immediate, activity-based facilitators related to competence and relatedness,
toward motivations tied to autonomy, identity and coping with growing responsibili-
ties characteristic of this life stage. These results highlight the diversity and dynamic
nature of barriers and facilitators in adolescent PA maintenance. Tailoring PA promo-
tion programs to adolescents’ evolving motivations and constraints can increase their
effectiveness, supporting sustained active lifestyles into adulthood.
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Despite well-documented physical and psychological benefits, such as cardiovascu-
lar health and stress regulation [1,2], over 80% of adolescents worldwide fail to meet
daily PA recommendations [3]. Specifically, 77.6% of boys and 84.7% of girls aged
11-17 are insufficiently active, and activity levels often drop further as they transition
into adulthood [3—6]. Although many interventions can increase PA levels during the
intervention period these short-term gains typically erode within six to twelve months
[7—10], highlighting the need to understand what enables and hinders long-term
maintenance of healthy behaviors in adolescence.

Current PA promotion programs tend to emphasize intervention outcomes, often
focusing on risk-reduction metrics such as BMI improvement and minutes of moder-
ate-to-vigorous activity [11]. Although these evidence- and theory-based interventions
(e.g., using behavior-change techniques) can produce short-term PA increases, a key
limitation is that their design tends to be static and is not adapted to the rapid physi-
cal, psychological and social changes that characterize this life stage.

A person-based, developmental approach offers an alternative by treating adoles-
cents as active agents whose goals and constraints can change over time. Drawing
from self-determination theory [12] and developmental science, the person-based,
developmental approach considers adolescents’ subjective experiences and values
as well as how their motives and barriers shift throughout their development [11]. As
adolescents explore new social roles and identities, their motivations and social sur-
roundings change and become increasingly diverse. Given the strong links between
intrinsic motivation, identity congruence, and long-term PA maintenance [13,14],
interventions that incorporate adolescents’ own experiences are more likely to foster
sustainable health behavior change. Accordingly, this paper has two aims: (1) to iden-
tify profiles of experienced barriers and facilitators for PA maintenance among ado-
lescents and (2) to examine how experienced barriers and facilitators are perceived
to change over time.

Facilitators are factors that enable or motivate a behavior, whereas barriers are
factors that obstruct or demotivate it. Prior research has identified a wide array of PA
facilitators and barriers including individual, social, and environmental factors [15].
For example, adolescents often cite enjoyment and social support as primary rea-
sons for participation, while lack of time, low motivation, or access often prevent PA
participation [15,16].

However, barriers and facilitators are not isolated but interact within each adoles-
cent’s life. Yet most research treats barriers and facilitators as general characteristics
of adolescents, aggregated across large groups (e.g., all adolescents) [15,16] or
simple subgroups (e.g., by gender) [17,18] thereby obscuring the unique configu-
rations that drive individual PA. Because motivation and experience around PA are
made up from multiple connected personal and contextual influences [19], PA behav-
ior may be better understood as profiles of barriers and facilitators. These combina-
tions create a more holistic picture than single indicators alone. Moreover, facilitators
can reinforce one another but also compete with other life motivations. For example,
Strémmer and colleagues [20] show that while adolescents tend to value their health,
their motivations for engaging in health behavior, like PA, can be at odds with their
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growing desires for autonomy or social belonging. This finding highlights the importance of recognizing how barriers and
facilitators are interconnected and how they sometimes compete with or enhance each other in shaping adolescents’ PA
experiences.

Barriers and facilitators for PA not only interact within an individual’s life but also evolve over time. Especially during
adolescence, a developmental period marked with major life changes in which their goals and priorities can shift [21].
For example, adolescents often experience shifts in motivation and attitudes towards PA during key transitions such
moving from primary to secondary school [17,22]. As they gain new experiences, they explore different interests, form
new peer groups, and exercise increasing autonomy in their decision making, all of which shapes their active lifestyle
trajectories [19].

Theoretical perspectives also suggest that the motives and capacities driving early PA engagement differ from
those needed to maintain PA [14]. These initial facilitators must change and adapt over time to support long-term PA
maintenance. Research on adolescent PA adherence shows that a passion for the activity, perceived positive out-
comes, identity alignment with the activity, and continued support from friends and parents are key determinants for
sustained PA engagement [17,19,22,23]. These findings aligns with behavior maintenance theories, which empha-
size intrinsic motivation, identity, and habit formation (built through repeated practice in stable contexts), as essential
for long-term health behavior maintenance [13]. However, these facilitators of PA maintenance may not be present
in the early phases of PA engagement and need to be cultivated over time. Even among adolescent PA “maintain-
ers”, the barriers and facilitators are expected to shift over time both because of the changes associated with this
developmental period and also the facilitators of PA maintenance differ from those of earlier PA engagement. Under-
standing these dynamics can inform how health promotion programs can support adolescents’ changing barriers and
facilitators.

This paper examines adolescents’ experienced barriers and facilitators for PA maintenance with two aims. The first
aim is to examine profiles of experienced barriers and facilitators associated with PA maintenance and how these vary
across adolescents. The second aim is to investigate how PA barriers and facilitators are perceived to change during
adolescence. By examining these profiles and perceived dynamics, we will gain richer insights into adolescents’ experi-
ences with PA maintenance. These findings can support the design of interventions that resonate with young people’s own
perspectives and aim to promote sustained PA engagement.

Methods

We employed a mixed methods approach over two main phases to gain a rich understanding of adolescents’ experienced
barriers and facilitators of PA maintenance. In phase 1, we conducted semi-structured interviews to explore adolescents’
perceptions and views on barriers and facilitators of PA. In phase 2, we translated these insights into a card sorting activity
based on Q methodology to gain insights into personal profiles of barriers and facilitators and how they can change over
time.

Q methodology combines quantitative and qualitative techniques to investigate the range of possible perspectives on
a topic [24,25]. Its purpose is to uncover subjectivity by identifying the extent to which perspectives are shared or differ
across people. In a Q-sort, participants rank a structured set of items, which forces prioritization and trade-offs rather than
evaluating each item in isolation. These ranked configurations are then analyzed using by-person factor analysis to iden-
tify shared profiles of participants, which are then interpreted qualitatively using participants’ explanations from interviews.

This approach is well suited to our aim of understanding adolescent experience as configurations of interrelated influ-
ences rather than isolated barriers or facilitators. Because participants rank the items themselves and confirm they reflect
their experiences, the resulting profiles offer a holistic view of how multiple influences shape PA maintenance experiences
according to adolescents. The combination of the quantitative structure with qualitative insights enables the systematic
identification and interpretation of shared patterns in our sample.
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Ethics

Ethical approval for the study was obtained from the Human Research Ethics Committee of Delft University of Technology
(submission number 1790). Permission was granted by four secondary schools in the Rotterdam area, the Netherlands to
approach their student on school premises. After approval from a designated school staff member, a digital information let-
ter was sent to parents and guardians at least one week before approaching participants. The letter outlined the study and
explained that their child might be approached on school premises. On the day of data collection, researchers approached
students during free periods (breaks, mentor classes, or after school), explained the study verbally, and obtained written
informed consent. Each participant received a physical follow-up letter to their parents confirming their participation and
reminding the parents about the study and the right to withdraw their child. Participants were also given a €5 cinema
voucher for their participation. Only non-identifying demographic data (age and gender) was recorded. The consent proce-
dure was developed in collaboration with the legal department of Delft University of Technology.

Recruitment

The data collection for phase 1 took place in October 2021 the data collection on phase 2 took place the second half of
2022. With approval from the school, the first author and a research assistant (acknowledgements) visited each school.
In phase 1, we invited any student interested in sharing their views on health and PA, in phase 2, we approached stu-
dents who had engaged in a specific physical activity for at least two years. Students were approached during gap hours,
breaks, after school, or, when arranged, during mentor class sessions with permission of the teacher.

Phase 1: Exploratory interviews

To identify barriers and facilitators relevant to our local target group, we conducted interviews with 21 adolescents aged
13-16 (Mage= 14.2). During the interviews, we used generative methods to elicit personal experiences around health
behavior [26]. We used objects and visuals (S1 Fig) were used to engage participants and prompt discussion about what
an active lifestyle means to them. For example, we presented illustrated characters and asked participants to indicate
which they perceived as the most and least fit. We also asked them to rank various objects (e.g., a ball for exercise, a toy
bed for sleep, fruit for food) according to their importance for the participants’ fitness. These objects and images, selected
by the researchers, were intended to evoke different dimensions of health (exercise, diet, sleep, etc.). Furthermore, we
asked participants the barriers and facilitators they have faced when trying to change or maintain their health behavior.
Their choices and statements were written down and the interviews lasted approximately 30 minutes.

Phase 2: Card sorting

Based on the insights of the interviews we developed a card sorting activity based on Q methodology. Following this
method, we asked participants to rank a series of statement cards, called a Q-set, about the topic according to their per-
sonal views. This ranking process, called Q-sorting, allowed us to understand the subjective viewpoints of the participants.
Consequently, participants were interviewed about their Q-sorts. The Q-sorts were then used to perform a by-person
factor analysis revealing shared perspectives on the topic [27].

Step 1. Q-set development. Based on the exploratory interviews, two Q-sets were developed: one for barriers and
one for facilitators. The interview results were analyzed using the barrier and facilitator themes identified by Martins
and colleagues as a guide [16], which resulted in 41 barriers and 49 facilitators. The two lists were reviewed within
the research team and the redundancy between statements was reduced by removing ones with overlapping themes,
resulting in two balanced Q-sets. The two sets consisted of 31 barriers and 36 facilitators (S2 Table).

Step 2. Q-sorting. Q-sorting was conducted with 30 adolescents aged 13—-18 (Mag =15.1, 16 male). Each Q-sorting
lasted approximately 30 minutes and consisted of asking each participant to:

e
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1. select a physical activity that they had maintained for at least two years and are still doing currently.

2. respond to the facilitator Q-set statements, which were shown one by one, and to categorize the statements as ‘not
important’, ‘a little important’ or ‘very important’ for maintaining their physical activity.

3. select the top 10 from the ‘very important’ stack and sort them in the ranking structure based on personal importance
(Fig 1).

4. confirm that they were satisfied with the configuration and that it reflected their experience, before explaining each sort-
ing choice they had made and its role in their PA maintenance.

5. reflect on any changes in their facilitators over time, and if applicable, re-sort them in line with their experiences from
two years ago

6. explain how and why their facilitators had changed over time.
7. repeat steps 2—6 with the Q-set about PA barriers.

Step 3. Analyses. Using the data obtained in step 2, we investigated the descriptive statistics to identify the most
important barriers and facilitators based on cumulative ranked scores for all adolescents in our sample. The types of PA
that adolescents had maintained can be seen in S3 Table.

We then conducted a by-person factor analysis (PCA involving varimax rotation) of the facilitator and barrier Q-sorts
using the gmethod package in R (version: 1.3.1093) [28,29]. The number of factors was determined using visual inspec-
tion of the screeplot, the Eigen-value criteria>1, and at least 3 participants per factor which are commonly used criteria
for this method [27]. Next, we developed weighted average z-score tables for displaying the ideal Q-sort and focused our
interpretation of the factors, which we will also call profiles, on the statements ranked +2 or above, as determined by these
tables (S4 Table).

Perceived changes over time were examined by calculating the change in rank order score of each barrier and facili-
tator for participants who indicated a change. These rank order changes were summed for each barrier and facilitator to
identify the influences that shifted most between participants’ past and current PA experiences.

The profiles and largest retrospective shifts were analyzed and interpreted qualitatively, utilizing participants’ explana-
tions and anecdotes about their choices, and guided by the themes described by Martins. Participant quotes were visually

Inital sort —_— Q-sort _— Re-sort
Broad sorting into Rank top 10 barriers / facilitators How were barriers / facilitators
3 main categories according to personal importance different 2 years ago?

Most

important D\
w\ \ 4
N y
P ~ - S, > -

» 3 3 ~”/» p \” 1 ~‘ Least 1 /" 1

/N 7N I\ s important
. Not important
A little

important

Fig 1. Research protocol during Q-sorting.

https://doi.org/10.1371/journal.pone.0333120.9001
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organized on statement cards within the relevant profiles and for the largest barriers and facilitators changes. Throughout
the analysis, researchers stayed closely aligned with participants’ own words to ensure a faithful representation of their
experiences.

Results
Descriptive statistics

Table 1 presents the overall highest scoring facilitators and barriers of the group based on rank scores. Results
suggest that having fun was the most important facilitator. The most important barriers were related to having other
responsibilities or too little time or more related to personal factors such as having too much on one’s mind and too
little energy.

Factor analysis

Facilitator profiles. Two to seven factors were considered, and a five-factor solution was selected based on our
criteria as described in the methods section. The final five factors included 20 (out of 30) participants and explained 53.7%
of the total variance each representing a distinct profiles (see Fig 2).

Profile A — “Mental and physical health benefits”

These adolescents placed significant value on the mental and physical advantages of engaging in physical activity,
while emphasizing the importance of enjoying these activities with others. For these individuals, participation in physical
activity served as a coping mechanism for managing stress and energy, enabling them to clear their mind.

Profile B — “A way to be myself around others”

This factor of adolescent girls placed great value on authenticity, fun, and self-expression in their engagement with PA.
Participants emphasized the significance of being able to be their authentic self when doing physical activities in social
groups, which significantly contributed to their enjoyment of the activity.

Profile C — “Pursuing health goals”

These adolescents were driven by goal achievement, such as earning diplomas and acquiring specific skills, and
maintaining their physical fithess for their future wellbeing. They seek to grow personally through facing challenges while
also working on their overall health and wellbeing. Overall, they regarded their PA as a fundamental component of a well
balanced lifestyle.

Table 1. The total scores of most important barriers and facilitators in our sample, n=30.

Facilitators Type Total ranked score (out of possible 120)
Having fun Activity 60

Clearing the mind Individual 36

Being able to be yourself Individual 33

Wanting to maintain something Life 29

Barriers

Other responsibilities Life 45

Too little energy Individual 44

Too little time Life 41

Having too much on one’s mind Individual 38

https://doi.org/10.1371/journal.pone.0333120.t001
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Facilitator
profiles

"My whole mind becomes empty, and
| don't worry about anything, and
everything disappears"” [boy, 18]

"Destressing and
getting rid of energy," “Hits two birds with one

[girl, 14] or "Otherwise, | my mind stone” [boy, 17]
would have too much .

energy" [boy, 18]

a4
Clearing

+3
Releasing Uavina T "If it's not fun, | wouldn't
energy avingiun do it" [boy, 15]
2 +2 +2 a +2
Physicality of Doing things
|
| | sports with others ‘ ! oheat

"Being yourself is linked to gaining self-
confidence, which is the most important
aspect in all sports" [girl, 13]

"Team sports are important, | "If it wasn't healthy, |
wouldn't enjoy doing it alone"  wouldn't do it" [boy, 17]
[boy, 18]

+4

"Without fun, it would
not be enjoyable”
[girl, 15]

"Sometimes, there is no
good environment, and
you notice it right away"
+8 7\ 3 [girt, 13]

Safe
Having fun 3
environment

Able to
be myself

Support Doing thlngs Meehng
of family with others friends
"I want to earn my third
diploma" [boy, 15] "There are [gymnastic]
exercises | want to be "They believe in you "Ultimately, it is most

"Otherwise, | would able to do." [boy, 16]
+4

m Reaching my

and support you" important to
[girl, 13] do it with friends” [girl, 15]

struggle to keep up during
the game. | want to be

goals

able tto ke?;[) UT :vg]h the = "l also do it to support
e § aving gooz;s N i my future health"
I
| con ditioring ' For my health [boy, 14]
Challenge T Wanting to Il Abalanced ’
maintain it life
"Then you can really let
"Without challenges, "If | exercise three times a go and dance in front
you cannot develop week, | have regular of people" [girl, 15]

yourself, and you appointments for my
should always develop health, ensuring | stay fit”

"It's enjoyable to "It's not the main goal in

n i witness the i sports, but of course, it
yourself* [boy; 14] lgir, 18] transformation and | Abletobe hel:s to be more confident"
progress” [boy, 17] | myset [girl, 14]
+3 Y- +3
‘ Developing | Gaining
myself confidence

+2
Support of
family

= +2 5 +2
| Reaching my | Feeling

goals | strong

"You constantly improve, not only in
basketball but also in dealing with other
social situations” [boy, 16]

“A good relationship “l do it to look good and
with parents is important feel good, | don't really
to keep going" [girl, 15] focus on getting
stronger, but it’s a nice
benefit!" [boy, 17]

“It is important to be able to
choose what activity and
club you want to do,
otherwise the chance will
high that the fit will not be
good" [boy, 14]

"You must have a lot of fun
in a sport; otherwise, you
won't develop yourself*

[boy, 16]

ET3

[
| Developing
| - myself

. +3
[

Making my N
‘ own decisions I baving:ug

+2

+2
Feeling
energized

+2
I Physicality of

1

. For my future

Social

sports

"It would be nice if "If you don't have fun,
later, it's possible to you can't

earn something from it" play well" [boy, 16]

[boy, 16]

Fig 2. Identified facilitator profiles for physical activity maintenance.

https://doi.org/10.1371/journal.pone.0333120.9002
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Profile D — “Developing confidence and strength”

These adolescents articulated the significance of personal growth and self-identity, while also recognizing the positive
impact of physical activity on their overall wellbeing. A central aspect was the value placed on the importance of express-
ing their true selves openly, even in public settings. Personal development held considerable importance, with individuals
finding joy in their own transformative journeys and progress.

Profile E — “Developing along my own path”

The adolescent boys in this profile emphasized personal development, not only through progress in their chosen activ-
ity but also by enhancing their ability to handle other life situations. They place great importance on autonomy, valuing
the freedom to make their own choices, for example, in selecting of their preferred activity or club. Enjoyment was also a
significant influence, with participants recognizing fun as essential to both performance and personal growth.

Barrier profiles. Three to five factors were considered, and the four-factor solution was selected based on our criteria. The
four factors included 27 participants and explained 53% of the total variance each representing a distinct profile (see Fig 3).

Profile A — “Low motivation and energy”

Adolescents in this profile expressed difficulties such as feeling physically or mentally unwell, which hindered their
motivation for PA. Additionally, lack of time and the burden of other obligations like school and work occupied their minds,
further impeding their enthusiasm to participate in physical activities.

Profile B — “Not a good fit for me”

These adolescents struggled most with the at times physically and emotionally unsafe environments in which their PA
took place. Time constraints posed a significant challenge for this group, as they strived to balance their school commit-
ments with engaging in physical activities. The compatibility of the activity with their preferences was also crucial, as it
boosted their enjoyment and motivation to participate regularly. Financial burdens of the activity also played a role, arising
from, for example, regular contributions and the cost of necessary equipment.

Profile C — “Balancing act”

These adolescents attributed their challenges to multiple competing responsibilities particularly involving schoolwork
and part-time jobs, which often take sometimes take priority over engaging in physical activities. Falling out of their
exercise routine was a recurring occurrence among this group, and they sometimes struggle to get back on track after
moments of laziness. Distractions, such as mobile phones or other leisure activities, also interfered with their physical
activity plans.

Profile D — “Proximity, possibility and perception”

These adolescents faced challenges in overcoming environmental barriers, particularly distance, adverse weather con-
ditions, and competing commitments such as school obligations, which hindered their engagement in physical activities.
Feelings of discomfort exacerbate their reluctance to participate, as they were concerned about their performance level
and the fear of judgement from others.

Perceived changes over time

After the initial sorting of the cards, participants were asked whether and how their barriers and facilitators for the same
activity had changed compared to two years earlier. 21 out of 30 (70%) adolescents indicated that their facilitators had
changed over time (13 male, 8 female, ages 13—18). 17 out of 30 (56.7%) indicated changes in their barriers (10 male, 7
female, ages 13—18). The most notable shifts, which were shared by at least four participants, are shown in Fig 4.
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Fig 3. Identified barrier profiles for physical activity maintenance.

“Sometimes you feel like you're playing worse
than you actually can. Then you feel like you're
disappointing your coach and teammates
because you're not playing as you're expected
to” [boy, 16]

https://doi.org/10.1371/journal.pone.0333120.9003

Participants who reported changes in either barriers or facilitators were slightly older on average (15.3 years) than to
non-changers (14.3 years). The age range for changers was also slightly wider (ages 13-18) compared to non-changers
(ages 13-16). Those who reported changes in both barriers and facilitators were the oldest on average (15.7, n=14),
compared to those reporting changes in facilitators only (15.1 years, n=7) or in barriers only (14.0 years, n=3). These
patterns suggest that older participants were more likely to report changes in their perceived barriers and facilitators.

PLOS One | https://doi.org/10.1371/journal.pone.0333120  September 23, 2025



https://doi.org/10.1371/journal.pone.0333120.g003

PLO\Sﬁ\\.- One

Then it was more about... Now it is more about...
n=6,A=+10 n=4,0=+8
n=9,A=+19
n=4,0=+6 f :
: Developing Releasing
Having fun : myself energy
| 9 Being part of T
21 !30 ateam “Self-development is really important, you "Itis a way to release and let go
"Back then, it was more really have t: Jeow into it §<f bthat 1"6 anakes Clearing of everything, thaf's the rr]lain
about just having fun, it was It h you:a'betterperson.=lboy, . reason | do it" [boy, 16]
adolescents really the n[umber o]ne impoﬂ‘;’:fb';‘ﬁﬁ ngr‘eo be my mind
priority" [boy, 18 part of a team" [boy, 17]
reported -
= ned A=16 e th'"BBCK then, | _dcgn‘t hla;gdsr: manc%;t
ShAs SIS ings on my mind, so | didn't need to
Mgm clear my head, | didn't even think n=4,A=+6
qh about that" [boy, 16!
facilitators Good Able to out that” oy, 16]
conditioning be myself Feeling good
in my body
"Otherwise | will be exhausted "It's very important to be yourself. It doesn't
during the match, | want to be able matter what a person looks like, because "l used to be much more concerned with
to keep up with the team" [girl, 18] evenif you ll‘":k ?ltff?retn}.[ypr 1‘?]" still have a the competition but now it's more about
OLOMIE BTG feeling good" [boy, 17]
NED, AEtE n=10,A=+18 n=6,4=+3
n=6,04=+1 f
Feeling lazy Oth"abr'rt' Lack of time
responsibitities
No fun P
i “"Back then, | thought, if I'm watching . “In th it el
17 { 30 amovie, 'l just finish this movie. : r:‘also haveltorcl{or| man{ Tore In 3 fe‘??fé I:I(‘l’iv::\l rT::sr?“ 1 rgua soﬂty"”
- , W And then, you know what, | won't go ings now, | still have 1o learn £ s £
'When you're young, it's today. ié already late” [boy. 1719 these new routines” [boy, 17] whether you have time to go" [boy, 17]
adolescents much more about what you L 3
SR think of the activity" [girl, 18] n=7,A=+1
reported n=4.8=45 n=5,8249
changes in Not Toomuch
= ! on my mind Low energy
barriers feeling well
"Back then, | had no
"When | didn't feel good, | thought: "Il go responsibilities and little “Back then, | just had more
tomorrow'. But now | go to feel better, on my mind" [girl, 15] energy or something" [girl, 18]
and to forget everything" [girl, 14]

Intra Social Activity ) (Resources Life

Fig 4. The largest perceived shifts in barriers and facilitators for physical activity maintenance between past and present experiences. A
indicates change in ranked score.

https://doi.org/10.1371/journal.pone.0333120.9004

In the past, enjoyment stood out as a primary motivator for engaging in PA for the participants. Additionally, having a
good physical conditioning and being a part of a team and were important facilitators in the past. In contrast, present facil-
itators were more self-directed, including both the ability to be true to themselves and to pursue their self-development.
Moreover, PA has turned into a mechanism that can regulate both mental and physical wellbeing such as mental clarity
and energy levels.

Past barriers centered more on the activity itself or adolescents’ physical and mental states, with the prospect of not
enjoying the activity as the primary barrier for PA engagement. In addition, feelings of personal discomfort and moments
of laziness were common obstacles. In contrast, present barriers predominantly revolved around external factors and
obligations. Adolescents now grapple with balancing responsibilities, which contributes to feelings of mental overload and
a perceived depletion of time and energy from doing other tasks.

Discussion

This study employed a mixed methods approach combining interviews and card sorting based on Q-methodology to study
how adolescent experience their PA maintenance. For our first research aim, we identified barrier and facilitators profiles
which represent different adolescent perspectives on PA maintenance. For our second research aim, we identified how
barriers and facilitators for PA were perceived to change over time.
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Barrier & facilitator profiles

Factor analysis on the card sorting task resulted in five facilitator and four barrier factors, showing that adolescents’
experienced barriers and facilitators to PA maintenance are not uniform but can be grouped into distinct profiles. Profile

A (Mental and physical health benefits) and B (A way to be myself around others) were grounded in the direct, immediate
characteristics of the activity. Profile A emphasized fun and direct physical and mental health outcomes, while B, the most
distinct factor and composed exclusively of girls, highlighted the importance of social context and support. In contrast, pro-
files C, D, and E were more goal-driven and future-oriented. Profile C prioritized health goals and performance milestones,
D emphasized developing strength and confidence, and E combined forward-looking self-development with enjoyment.
However, our factor solution did not capture all variation, as ten participants did not fit any facilitator factor, indicating addi-
tional unrepresented perspectives exist beyond these profiles.

The barrier profiles showed less overlap than the facilitator profiles, making them more distinct. They differed in the
degree to which they emphasized internal versus external influences. Profile A was positioned firmly at the internal end
of the spectrum, focusing almost exclusively on barriers such as low motivation, limited energy, or feelings of laziness.

At the opposite end, profile D centered almost entirely on environmental obstacles unrelated to the activity’s content
(e.g., weather, travel distance). Profiles B and C combined internal and external barriers. Profile C connected external life
demands to depleted internal resources, while Profile B emphasized the fit between the activity and the individual (e.g.,
questioning whether the activity feels right or safe).

Together, these findings indicate that adolescents’ PA maintenance experiences are shaped by multiple influences
and can be grouped into distinct profiles. This is consistent with prior work showing that youth construct their own
meanings, values, and perceptions around health behaviors, and that these subjective configurations shape main-
tenance [19,20]. However, the profiles we identified are unlikely to represent the full spectrum of adolescent expe-
riences. The explained variance of the factor solutions was relatively low (below 60%), and could be explained by
other contributors to maintenance, such as self-regulation skills, habit strength, and environmental resources [13],
were only indirectly captured in our card set. Although most profiles emphasize intrapersonal influences, adolescents’
accounts also point to external demands from the environment, showing the interaction between context individual
characteristics.

Perceived changes over time

Our results show that adolescents perceived both barriers and facilitators for PA to change over time. In the past, facilita-
tors were more tied to the direct characteristics of the activity (e.g., team atmosphere, having fun, and feeling physically
capable). Over time, these changed towards more “higher order” goals related to self-development and self-expression,
for example, gaining benefits beyond the context of the activity and becoming who they want to be. This change suggests
that earlier PA engagement depends more on immediate, experiential qualities, whereas current engagement (among our
sample of PA maintainers for at least two years) is supported by motives more aligned with identity and self-directed goal
pursuit. Viewed through a self-determination theory lens, earlier motivation appeared to be connect more to relatedness
and competence needs (e.g., connection in a team setting and feeling capable), whereas current facilitators increas-
ingly reflect autonomy (developing myself, able to be myself). Furthermore, adolescents also seem to develop a broader
conception of wellbeing (energy balance, feeling good, clearing my mind), suggesting that their understanding of what PA
affords now also includes psychological and self-regulatory benefits, not just physical ones.

Barriers followed a complementary pattern. Earlier in adolescence, obstacles tended to be more internal and immediate
(e.g., boredom, low mood, or not feeling well). In contrast, present barriers were more often due to new external demands,
driven by increasing responsibilities from school, work and family, and consequently by reduced available time or energy
for PA. This shift reflects a broader life context in which adolescents constrained not only by internal factors such as low
motivation or boredom, but also by the need to juggle multiple demands from their surroundings.
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The changes in barriers and facilitators echo findings from other studies and align with developmental psychology theories
[17,19,22]. Adolescence is a period of identity exploration and formation, occurring alongside new academic, familial, and
social responsibilities and interests [30,31]. These transitions require continual reprioritization and trade-offs in how limited
time and cognitive resources are allocated. Our sample of maintainers appears to counteract these life demands by drawing
increasingly on motivation grounded in autonomy and positive outcomes, which can contribute to their sustained engage-
ment. Notably, while most participants reported changes, some reported no change in their barriers (n=12) or facilitators
(n=9), indicating that these shifts are not universal. Participants who reported changes over time were one year older on
average, suggesting that such shifts may become more likely as adolescents progress along their developmental pathways.
However, the age ranges of changers and non-changers overlapped substantially (ages 13—16 vs. 13—18), indicating that
age alone does not fully explain these differences. Moreover, across the sample, “having fun” remained the most consistent
facilitator, underscoring that immediate enjoyment continues to be a core motivator for PA, even as other motives evolve.

The primary strength of this research is the investigation of subjective perspectives and experiences of adolescents
around maintained PA. Our findings have several implications for promoting sustained physical activity from a person-
based developmental perspective. First, interventions should treat adolescents as evolving agents, not static targets. Pri-
orities, motivations, and constraints change over time, and simply encouraging more physical activity among adolescents
without acknowledging competing demands can increase friction rather than support engagement. Second, because
enjoyment remains a core driver, especially earlier in PA engagement, PA should be framed not merely as a health imper-
ative but primarily as an intrinsically enjoyable experience, a point often secondary in health promotion programs. Third,
PA interventions must be adaptive and reflective. Although the immediate experiences of the physical activity are most
important, for maintained PA, other goals also become important such as self-development, regulating energy balance,
and feeling like you can be yourself. These more future-oriented influences should be given space to develop within PA
interventions and actively encouraged, for example by embedding periodic reflection opportunities to reassess how PA
also contributes to other goals. As several participants commented: ‘/ knew all these things already, but it is good to get
an overview of it like this.” Health promoting programs could provide adolescents with tools to create an overview of their
barriers and facilitators can help guide autonomous decision-making as their needs evolve with shifting life contexts, sup-
porting them in renegotiating how PA fits alongside growing responsibilities and changing identities.

Limitations & future research

This study is not without limitations. First, the study took place in a Dutch adolescent population in an urban area of the
Netherlands, which comes with culture-specific considerations at both contextual and developmental levels. The Neth-
erlands is a high-income country with relatively good access to PA opportunities, but most adolescents don’t meet the
recommended amount of PA [32]. Furthermore, none of the researchers were adolescents, so the selection of the stimuli
used during interviews, the creation of the card set, and the interpretation of interviews necessarily reflect adult perspec-
tives. Our assumptions and consequent study design decisions may have shaped participants’ responses and may not
fully capture how adolescents themselves conceptualize PA. These points make the generalizability of these research
harder to other contexts. Future research could involve adolescents as co-researchers and by conducting similar studies
in different cultural contexts. Second, we are unable to link our findings to actual PA data of our participants (e.g., acceler-
ometer measures or activity logs). While engaging in one physical activity for at least two years was an inclusion criteria
of the study, but we did not measure actual PA levels during the data collection. Consequently, we cannot determine how
perceived changes in barriers and facilitators relate to actual PA engagement or predict long-term adherence. Future
research could integrate objective PA data with experiential insights to examine how subjective experiences interact with
measured activity levels. Third, we compared changes across a wide age range (13-18 years). Within this range, devel-
opmental stages differ substantially in cognitive, social, and physical ways. Future studies could focus on narrower age
ranges to clarify how developmental transitions influence PA maintenance profiles.
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Conclusions

This study provides valuable insights into adolescents’ PA maintenance experiences by identifying distinct profiles of
barriers and facilitators and showing how these can change over time. It highlights that adolescents’ experiences are
diverse and dynamic, with differences linked to internal versus external influences and to immediate versus more distal
characteristics of PA. By capturing these patterns, our research deepens understanding of lived experiences around PA
maintenance in adolescence. These findings point to new directions for designing tailored, person-based interventions
that account for developmental changes and support sustainable PA among adolescents.
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