NR. 1
Artikelsamling
2020

DANSK

SPORTSMEDICIN

OPSAMLING AF ARTIKLER 2020, NR 1

v

> %

AN ‘\{Vi?

-—



Indhold

Denne opsamling af artikler, indeholder folgende artikler:

Talentfulde Fodboldspillere eller Talentfulde Relationer? Et casestudie om overgangen fra ungdoms-
til SENIOrhold i @litefOdBOI. ... e e e e e e e e saarraeeeee s 2

Dealing with loss of identity in youth sports — management of the of a career-ending sport injury ....5

High Prevalence of Musculoskeletal Pain Among Esports Athletes ........ccccoceevcieiiieciiee e 8
Cognitive load and fatigue in low load physical activities such as computer work or e-sport............. 11
Fra rehabiliteringsforlgb til idraetsforening — giver det overhovedet mening?.........cccceevvcveeeeccieennnns 15

DANSK SPORTSMEDICIN, OPSAMLING NR. 1, 2020



Talentfulde Fodboldspillere eller Talentfulde Relationer? Et
casestudie om overgangen fra ungdoms- til seniorhold i

elitefodbold

- Udgivet 10. november 2020

Forfattere: Jakob Bo Nielsen (1), Cand.Scient i Idret og Samfundsfag, jakobbonielsen@outlook.com
Aalborg Universitet; Niels Nygaard Rossing, Adjunkt i spiller og talentudvikling. nnr@hst.aau.dk, Aalborg

Universitet

(1) Adgang til originalstudiet kan ske gennem forsteforfatter

Indledning

Den elitere sportslige karriere bliver populaert
opdelt i forskellige stadier sasom sampling-,
developmental-, mastery-, maintenance- og
discontinuation-stadiet(1). Den succesfulde
karriereudvikling forudsatter, at atleten
gennemgar disse stadier og overgangene
imellem. Overgange mellem stadier bliver ofte
beskrevet af atleter, forskere og praktikere som
en negleudfordring for atleter i deres sportslige
karriere(1). Litteraturen identificerer overgangen
fra ungdoms- til seniorsport som den afgjort mest
udfordrende i den elitaere sportslige karriere(1,2).
Netop denne overgang har derfor et stort fokus
hos béde praktikere og forskere. Overgangen er
udfordrende pa mange parametre, og stagnation,
uregelmeessige preestationer og frafald er
naermere reglen fremfor undtagelsen hos unge
atleter(1). Overgangen har primeert veret
undersogt i et klassisk psykologisk syn, hvor
atleterne og deres psykologiske handteringsevner
har vaeret i fokus. I den senere tid har et socialt
og relationelt syn pé evne, talent og udvikling(3)
vundet storre tilslutning. I dette syn er relationer
mellem mennesker en afgerende komponent i
henhold til udvikling af faerdigheder og det at
fremsta talentfuld i en given kontekst(3).

De fa studier der har undersegt relationers
betydning i overgange, har fokuseret pa
treenerrelationen og foreeldrerelationen(2,4).
Indenfor holdsport kan relationerne mellem
spillere siges at vaere sarlig vigtige for udvikling
og trivsel(3,5). Disse relationer er ikke yderligere
undersggt i en udviklingsmaessig udfordrende
situation som overgangen fra ungdoms- til
seniorholdsport, hvilket vil vaere
omdrejningspunktet for denne artikel.

Metode og teori

Undersogelsen beskrives som et intrinsic
casestudie(6), idet casen i sig selv er
omdrejningspunkt for vores interesse. Vi har
derfor veeret mere optaget af at forsta selve casen
og dens kompleksitet, fremfor casens potentiale
til at repraesentere andre cases. Dette betyder dog
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ikke, at erfaringer gjort sig i casen, ikke kan vaere
relevant for andre cases bundet af samme
sociokulturelle kontekst(3). Casen defineres som
overgangen til et specifikt seniorhold indenfor
elitefodbold. Undersogelsen tog teoretisk
udgangspunkt i et holistisk udviklingsperspektiv
pa overgange(4), der fokuserer pé atleten i alle
sfeerer af livet. Undersogelsen drog inspiration
fra Barab & Plucker(3) og deres teoretiske
forstaelse af, at udvikling er en social og
relationel proces, hvorfor vi er sarligt optaget af
relationen mellem mennesker.

Individuelle semi-strukturerede interviews blev
udfert med fem spillere, der gennemgik
overgangen samtidig, og en mentaltreener (n=6)
for at undersoge genstandsfeltet fra flere
perspektiver. Interviewene blev transkriberet og
anonymiseret. Tematisk analyse(7) blev anvendt
til at analysere interviewene, hvilket genererede
fire temaer (relationernes betingelser,
feellesskabets betydning i overgangen, de
etablerede spilleres rolle og flere i samme bad),
samt dertilherende undertemaer. Idet forskning
pa talentudvikling generelt(3), og i seerdeleshed
fodbold, er serlig optaget af individuelle
feerdigheder og prastationer(8), har vi valgt at
kaste et serligt blik pa faellesskabets betydning i
overgangen og de etablerede spilleres rolle.
Analyse

Relationerne var betinget af et eksisterende
hierarki pd holdet, hvorom respekt og spilletid
var afgerende for at bevaege sig i dette hierarki.
Dette besvearliggjorde overgangen betydeligt for
de unge spillere. Fallesskabet, og de gode
sociale relationer udenfor og pa banen, var derfor
afgerende 1 overgangen. Spillerne gav udtryk for,
at det er afgerende for at kunne preestere og falde
til, at man trives, hvor man er. Fallesskabet
bidrog til, at der ikke var en konkret opdeling pa
holdet, og at alle snakkede med hinanden. Dette
skabte gode sociale relationer, og spillerne
beskrev, at de derfor kunne fokusere pa
praestationerne pa banen, at bidrage i treeningen
og var mindre bange for at lave fejl.
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”Det der med at man ikke er nerves inden
treening og kamp og sédan noget, fordi man har
det godt med de spillere man spiller med, og de
folk der er omkring truppen. Det tror jeg har
veeret rigtig vigtigt, fordi sa har man kunne have
is 1 maven, og kunne spille derinde.” — Spiller 4

Gode relationer mellem spillere, og et socialt
inkluderende fzllesskab, var derfor vigtigt pa
flere parametre, og lettede overgangen for de nye
spillere. Relationen mellem ny- og etableret
spiller blev beskrevet som sarlig vigtig i
overgangen. Det blev beskrevet som afgerende
for overgangen, at de etablerede spillere "vil se
de nye spillere lykkes”.

”For en ung spiller der skal lykkes, som kommer
op i en seniortrup, er det vigtigt at de
eksisterende spillere gerne vil at man lykkes.
Hvis de ikke vil det, sa kan man heller ikke
praestere.” — Spiller 2

De etablerede spillere satte dermed rammerne
for, hvorvidt de nye spillere kunne etableres og
lykkes pa holdet. Relationen mellem etablerede
og nye spillere var serlig betinget af, at der var
gensidig anerkendelse, og at begge parter
opsegte hinanden. I forbindelse med dette blev
relationen beskrevet som afgerende, 1 henhold til
den leering der er til radighed for de nye spillere.
Dette bade i forhold til holdets kultur, og hvad
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det vil sige at vaere en del af holdet, samt det at
veaere seniorspiller, men ligeledes den
fodboldmassige udvikling. Denne lering blev
beskrevet bade som verbal (kommunikation) og
non-verbal (observation og rollemodeller).
Serligt relationen mellem nye- og etablerede
spillere pa samme position pa banen, blev
beskrevet som en pavirkelig relation med stort
potentiale. De nye spillere kunne her indgé i en
mestringsorienteret relation, hvor de etablerede
spillere kunne agere laeringsmestre i forhold til
positionsspecifikke savel som overordnede
elementer i1 fodboldspillet.

Anbefalinger

Relationer er en unik ressource til laering og
trivsel, og arbejdet med overgangen kan med
fordel fokusere pa at styrke relationerne mellem
nye og etablerede spillere. Klubber kan fokusere
pa at etablere mentorskab i disse relationer(9). Pa
denne mide kan nye spillere ikke alene lere
holdets kultur og vaerdier, men ligeledes gavne af
fodboldmeessig udvikling. Ydermere kan klubber
fokusere pa at styrke relationskompetencer og
sociale feerdigheder hos unge talenter for
overgangen. Det at vere talentfuld indenfor
holdsport er mere end blot fysiske og
psykologiske faerdigheder, det handler ogsa om
at kunne engagere sig i1 betydningsfulde
relationer(3,5,9).
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Introtext

Career-ending sport injury (CESI) forcing an
unexpected transition out of sport, can have
severe consequences for adolescents’ lives.
Adolescence is a crucial phase where the present
and future identity is shaped by the environment
and experiences. In this paper, we will introduce
the reader to a former football player who had a
career-ending hip injury at an early age and how
the unwanted transition developed into anxiety,
depression, and a feeling of loss of identity.
Based on sports psychology research, we will
present some practical considerations to manage
the psychosocial difficulties associated with
early retirement caused by CESI.

Introduction

Physical activity and sports participation have
been linked to increased wellbeing and health
(1,2), better academic achievements (3) and
occupational status in later life (4). However,
physical activity and competitive sports also
increase the risk of injuries and pain, which can
lead to a premature end of a sports career for
athletes. The transition out of a sports career is a
significant process for an athlete, and involuntary
events like sports injuries negatively impact this
process (5). CESI does not only affect physical
health, but it also has negative psychosocial
impacts, which can lead to loss of identity,
loneliness, depression, and anxiety (5).
Therefore, athletes who experience CESI often
need social and emotional support in addition to
the clinical support for their injury (5). As
healthcare practitioners, we often manage
injuries in confidential one-to-one sessions using
a holistic health perspective (6). In this short
paper we aim to bridge the gap between sports
psychology and rehabilitation. This will be done
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in order to provide practical psychosocial
guidance for practitioners who works with
adolescents who are, or have been, forced to stop
playing their sport because of a CESI.

What is an “identity”?

Several attempts have been made in order to
define the concept of identity. In this paper our
understanding of identity was inspired by Bruner
and colleagues’ work on how youth sports
constitutes arenas for social-identity
development (7) and defined as; That part of an
individual’s self-concept which derives from
his/her knowledge of his/her membership of a
social group (or groups) together with the value
and emotional significance attached to that
membership. It is essential to point out that
dealing with CESI in adolescents is a team effort
and might require support from multiple
professions including physiotherapists, medical
doctors, psychologists and other stakeholders
such as family and friends. In such cross-
disciplinary teams, it is important that each
profession is aware of their capabilities,
limitations and understand the capabilities of the
other team members. Such knowledge can aid
choosing the right help, at the right time.
Importantly, we have to very sensitively address
every transition from participating player to
injured player because it can be a very stressful,
likely, unprepared process that is complex and
multidimensional (8). The multi-dimensionality
and complexity of CESI is not adequately
explained by current psychosocial literature for
rehabilitation after sports injury (9).
Nevertheless, the existing literature highlights
three primary resources, coping skills, social
support, and pre-retirement planning that each
influence the athlete’s thoughts, emotions, and
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behaviours. Throughout this paper, we will
elaborate on these resources in the context of a
semi-structured interview with Maria
(pseudonym) and the experiences and challenges
she faced during her time after she ended her
active sports career (Box 1).

Box 1: Case

Maria, 19 years old. She used to play
football at an elite level in Denmark until
she turned 18. After suffering a hip-injury,
she had several unsuccessful experiences
with physiotherapy and medications. After
a 3-month period away from football, with
no improvement in pain, she decided to
end her football-career. Immediately after
her CESI she felt a gap in her life and
started to develop stress, anxiety and
depression which eventually led to her
high school drop-out. During this process,
Maria felt that she was alone with the
processing of the emotional impact in
relation to her CESI and the development
of a new self-identity. Maria states she has
learned a lot about herself and how to cope
with stressful situation, although in
retrospect, she believes that better
management of her emotions from her
surroundings would have eased the
transition away from the sport and helped
her reshape her identity.

Providing social support in consultations
After the CESI from football, Maria felt a sense
of restlessness and a loss of identity where she
found herself in a void. From the interview,
Maria highlighted the positive effects that seeing
a psychologist had on her mental health. Seeking
and gaining psychosocial support is an essential
coping strategy for a successful career transition,
especially during CESI (5). Sharing emotions
and entrusting somebody is an essential coping
mechanism for stress relief, and it can help
young athletes to reconcile with their transition
(10). Providing this kind of social support are not
restricted to be performed in a consultation room
but it could be performed in any setting where it
is possible to create an intimate environment.
Type of environment is secondary, but it is
important that we create a trusting therapeutic
alliance in order to ask into psychosocial aspects
of the adolescents’ situation. Furthermore, the
physiotherapist must consider that patients’
challenges may be multifaceted, with patients
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struggling with learning to manage their injury,
in concert with finding a foothold in a reality
outside their familiar social arenas. Using work
as a metaphor, Corbin & Strauss (11) describes
the overlap between identity and self-
management. By highlighting self-management
as three lines of work: Illness-, everyday- life
and autobiographical work, the patient’s efforts
towards sense-making and coming to terms with
the conditions is isolated as an autonomous
process. Thus, understanding and helping
patients to overcome illness- and life challenges
can free up energy and allow them to commence
working towards reconstructing their lives
(11).To facilitate this process, the field of
psychotherapy highlights the importance of
interpersonal skills such as empathy and warmth
which can contribute to positive outcomes (12).
In the case of Maria, it is therefore, important
that we dare to ask and listen with

compassion sow she feels and facilitate a non-
judgemental space for them to express
themselves. Hence, by supporting the athletes in
expressing their thoughts, emotions and stress,
we can contribute to the processing of grief so
athletes may accept the situation, which can be a
hampering barrier of the transition out of the
sport and move on in their life.

Moving on

CESI acts as a way of moving on to the next
stage in an athlete’s life. However, when it is
unpredicted, unplanned or unwanted, this can be
overwhelming and lead to a feeling of losing
control over their lives (8). In Maria’s case, the
void after her CESI and the lack of support
associated with this, was overwhelming and
made it difficult for Maria to move on.
Especially, in these cases, we have to be careful
and sensitive to the situation by not neglecting
the athlete’s feelings and let this process proceed
on their behave. We understand identity as
socially constructed and we must be aware of the
person’s identity as dynamic and subject to
ongoing negation via interactions with others e.g.
friends, peers, parents, clinicians and engaging in
shared activities (13). Therefore, it is essential
that the social support can alleviate planning for
the future, which is essential for adjusting to the
life after a CESI and develop a new identity
inside (e.g. as a supporting coach) or outside of
the sport by meaningful interacting with known
groups in new ways or gaining new social groups
(8).

This allows us to be curious about the athlete’s
other interests in life and seek out new life
opportunities, sports or non-sports related. In



essence, this process might happen later in the
process with great caution because career-ending
injuries often happen unexpectedly, which makes
their plan of life and future hopes and dreams fall
to pieces. If so, we acknowledge and empathize
with their situation. In doing so, we can try to
support by resonating their strength and values
and how it can favour them in the future.

Summary

Supporting an adolescent after a career ending
sport injury is a complex task. It involves a
delicate balance between focusing on the injury
versus supporting the adolescent to transition
into a new “world” where they are no longer
primarily defined by being an athlete. The take-
home message is that social support is an
essential part of processing and transitioning
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Esports- rapidly evolving and highly
demanding

Esports is a new and rapidly evolving sports
discipline with a growing number of athletes
engaged in structured practice and competitive
tournaments with extensive money prizes.
Esports has many similarities with traditional
sports, like football, handball, or athletics [1]. It
includes interaction with other members or
competitors, centered around competition, and
requires high concentration and a specific
skillset. Notably, the lack of physical activity is
what makes esports stand out compared to more
traditional sports. Nonetheless, many esports
athletes experience musculoskeletal pain.

Becoming a skilled esports athlete requires
extensive practice, and several studies suggest
that professional esports athletes, on average,
practice between 3.4-5.2 hours/day,
corresponding to 25-35 hours/ week [2,3]. This
number may increase with up to 10 hours/day
before a competition, with some tournaments
consisting of up to three hours non-stop,
intensive gaming [4]. Such high workloads are
likely to have an impact on adolescents engaged
in esports.

Musculoskeletal pain in esports

Research regarding esports is rapidly evolving —
In the most extensive cross-sectional study to
date, Lindberg et al. (2020) surveyed 188 Danish
esports athletes, aged 15 to 35, and participating
in structured esports, and found that 42% of
esports athletes suffer from musculoskeletal pain
[3]. Previous smaller reports support this
surprisingly high prevalence by showing
approximately 2 out of 5 (40%) esports athletes
suffer from either back or neck pain[4]. Not
surprisingly, upper limb pain is also common,
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with approximately 30-36% reporting shoulder
or wrist pain [3,4]. Preliminary research suggests
that long gaming-session may be one of the risk
factors for musculoskeletal pain in adolescents

[5,6].

How does the high prevalence of
musculoskeletal pain in esports impact young
athletes? A body of literature document that
adolescents reporting pain also describe
decreased quality of life [7], reduced sleep time
and quality of sleep [8,9], and suffers from
depression and anxiety [10,11]. Specifically,
esports athletes with musculoskeletal pain report
reduced sleep time and quality; 26% of them
sought medical attention, and 16.3% used
analgesics, resulting in 5.6 fewer hours of
training per week [3].

Pain during youth is also associated with a
variety of issues presenting later in life,
including; smoking, obesity, poor mental health,
poor sleep, and physical inactivity. Of particular
concern is the current uncertainty regarding
treatment methods for musculoskeletal pain in
adolescents [12].

These numbers suggest that the high prevalence
of pain in esports has an impact and should not
be neglected. With the rapid growth in the
number of esports athletes, health professionals
can only expect an increase in adolescents’
consultations due to esports-related pain
complaints.

An office work sport?

The physical demands of esports may be
somewhat similar to that of office-based work
(with an added stress of competitive sport).
Prolonged use of a stationary work is associated
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with a higher prevalence of wrist and hand
symptoms [13], and prolonged sitting for 2 hours
has shown to increase discomfort in all body
areas [14] and increase the number of creative
problem-solving errors when performing
computer work [14]. Previous research suggests
that exercise might be the first line of treatment
for work-related musculoskeletal disorders and
can reduce pain [15], along with new episodes of
neck [16,17] and shoulder [17] pain.

Understanding the work demands of office-based
work may be one of the key elements to
understand the pain complaints among esports
athletes and could be a promising approach to
prevent and manage pain associated with esports.
However, additional research is required to
understand this in the context of esports.
Currently, the knowledge regarding specific
demands of popular esports games, specific
medical needs of the young athletes, and the
impact of pain on their performance is scarce.

Sequence

Prevention

A Call for Action

Our results [3] constitute an unanswered need; as
the popularity of esports continues to evolve into
a massive phenomenon, and the number of
professional and amateur athletes increases
rapidly, it is paramount to provide proper
medical attention to esports athletes. However,
the knowledge concerning specific and
personalized management strategies for this sport
is still lacking [18].

Specific exercise and physical activity
interventions are known to be one of the first-
line treatments for office-based workers with
musculoskeletal complaints [15-17]. The
question remains if this approach can be tailored
and implemented in the esports community.

Together with the athletes, coaches, and parents,
we need to address the specific [19] needs of
esports, e.g., assessing common injuries for
different types of games and gaming consoles,
the different modes of play, and different
demands during the season (Figure 1).

Assessing
incidence
and severity

2

|dentifying

common
mechanisms
of injury

Figure 1
Based on this knowledge, we can start to develop evidence-inspired strategies to support esports athletes to
decrease the risk of musculoskeletal pain, and support those with musculoskeletal pain.

Until further evidence arises, we suggest that clinicians working with esports athletes consider the specific
demands of esports, ergonomics during play, and encourage physical activities among this population.
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Even at force levels of mostly below 10% of the
maximum muscle force (e.g. computer work in
the context of e-sport), prolonged low load
physical activity may contribute to the
development of musculoskeletal disorders
(MSD). Fatigue is often regarded as a precursor
of developing MSD. However, identifying
fatigue development and designing effective
interventions to impede fatigue in such activities
have been under-studied. The problem becomes
even more complex when the physical activity is
concomitant with cognitive loading as the
interaction of cognitive and physical aspects of
an activity may alter the course of fatigue
development. This article summarizes a set of
three interconnected experimental studies which
aimed at quantifying cognitive load alterations
and fatigue during a standardized computer work
and outlining the design of a smart fatigue alarm
based on characteristics of oculomotor system.

Background

Prolonged low load physical activity such as
computer work may contribute to the
development of musculoskeletal disorders [1].
Such activities may develop fatigue [2] and
fatigue is known as the precursor of developing
MSD [3]. Concurrent physical and cognitive
loading may exacerbate the fatigability and
further intensify the adverse effects of fatigue
[4]. Implementing a pausing regime during
physical activities may reduce the adverse effects
of fatigue on the human body [5]. To intervene
in the pausing regime, fatigue should be
monitored and the pause breaks should be
implemented with proper timing [6]. However,
the typical metrics of fatigue have not been fully
successful in monitoring fatigue state in low load
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physical activities (e.g., computer work) [2]. In a
set of three interconnected experimental studies,
the potentials of utilizing oculomotor system
characteristics (i.e., oculometrics) to sense the
altered levels of cognitive loading and fatigue
during a standardized computer work were
investigated [6—8]. Oculometrics are particularly
of interest as they could potentially be recorded
unobtrusively during physical activities.
Furthermore, in the last study in this set,
oculometrics were shown to be effective in
implementing a smart fatigue alarm which could
potentially be utilized to administer the pausing
regime during physical activity [6]. Here, the
results of these recent studies are summarized
and discussed.

Procedures

In study 1 [7], the sensitivity of oculometrics
(e.g., properties of fixations and saccadic eye
movements) to altered cognitive loading and
their between-days reliability were investigated.
Thirty-eight participants took part in this study
and performed an identical experimental protocol
over two experimental days. The participants
performed a standardized computer mouse task
which was composed of a cyclic activity
consisting of memorization of a dotted pattern
and replication of the dotted pattern after a short
wash-out period (Figure 1). At each experimental
day, the participants performed the computer
task in three sessions of five minutes,
representing altered levels of cognitive loading,
namely, low, medium and high. The cognitive
loading was altered by changing the geometrical
complexity of the dotted pattern to be
memorized.
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Figure 1. The experimental setup in study I to III and the timeline of a cycle of the standardized computer

task

In study II [8], the same participant pool as in
study I took part and the oculometrics, which
were found reliable in study I, were studied
during a prolonged session of 40 min of an
identical computer work as in study I. After
finishing every 20 cycles of the task
(approximately 200 s ), the participants scored
their level of cognitive fatigue based on the
Karolinska sleepiness scale (KSS) [9]. The
changes of oculometrics with time-on-task were
then compared with the temporal changes of
KSS.

In study III [6], a computational model of fatigue
state was developed and it allowed prediction of
fatigue state based on the captured oculometrics.
Twenty participants performed the computer task
in two experimental sessions. Each session took
30 min and after every 20 cycles of the task, the
participants scored their fatigue based on the
KSS. Additionally, they could potentially take a
micro-break of 25 s decided based on either their
own discretion (manual session) or the alarming
feedback generated by the fatigue alarm
(automatic session). During the micro-breaks, the
participants externally rotated their shoulders
while holding an elastic band between the two
hands and keeping the elbows in approximately
90° flexed and the shoulders up to 45° abducted.
Moreover, the micro-break was accompanied by
mindful breathing.

DANSK SPORTSMEDICIN, OPSAMLING NR. 1, 2020

Data recording and analysis

With a sampling rate of 360 Hz, a monocular
head-mounted eye tracker (Eye-Trac 7, Applied
Science Laboratories, Bedford, MA, USA) was
used in all studies to record gaze position, pupil
diameter and blink moments (Figure 1). A
motion-capture system (Visualeyez Il system set
up with two VZ4000 trackers, Phoenix
Technologies Inc., Canada) tracked head
movements and sent its information to the eye
tracker to allow accounting for head movements.
A data-driven algorithm was used to extract
ocular events (i.e., saccades, fixations, or blinks).
Based on the yielded output of the algorithm, the
oculometrics were computed [10].

In study I, a long list of relevant oculometrics
were tested and reliable metrics with sensitivity
to altered mental load were chosen to be used in
study II. Saccade peak velocity, saccade
duration, the slope of line regressing peak
velocity and amplitude of saccades (i.e. main
sequence), fixation duration, blink duration,
blink frequency and the mean of pupil dilation
range (i.e. pupillary response) were utilized in
study II to reflect fatigue with time-on-task.

The overall performance (OP) of participants
carrying out the task was monitored in terms of
the speed and accuracy of the pattern replication.
The workload of the tasks in all studies was
subjectively score by each participant based on a



computerized version of the National
Aeronautics and Space Administration Task
Load Index (NASA-TLX) [11]. Furthermore,
KSS was scored on a scale from 1 to 9,
corresponding to “very alert” and “very sleepy,
fighting sleep,” respectively.

All three studies involved common statistical
analysis. A repeated-measures analysis of
variance was used to examine the effects of the
three levels of mental load as the within-subject
factor on oculometrics in study I and the time
effect in study II. In study I, the relative and
absolute reliability of the oculometrics were
assessed using intra-class correlation coefficient
ICC and the limits of agreement (LoA) obtained
from Bland-Altman plots.

Results

In study I, saccade peak velocity, saccade
duration and the main sequence decreased
whereas fixation duration increased with
increased cognitive load demand. These metrics
also exhibited acceptable reliability scores
(ICC>0.5 and normalized LOA below 20%).
Metrics like pupillary response and blink
frequency and duration were also highlighted as
they have been shown to be reliable in a number
of studies [12,13]. As expected, OP decreased
and NASA-TLX increased with cognitive load.
In study II, as expected KSS increased with time-
on-task and this was associated with decreasing
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saccade peak velocity, saccade duration and
increasing pupillary response and blink
frequency and duration as well as fixation
duration with time-on-task. Study III revealed
that the computational model yielded about 70%
accuracy in identifying fatigue state. OP and
KSS increased with time in both automatic and
manual sessions but the increase in KSS was
delayed in automatic session compared with the
manual session. The participants reported lower
loading demand in automatic session as NASA-
TLX was markedly lower in the automatic
session.

Conclusion

This set of studies confirmed the feasibility of
the quantification of cognitive load and fatigue
based on oculometrics during a functional
computer task. The most insightful finding of
this set of studies for practitioners was related to
the contribution of oculometrics to planning the
pausing regime during physical activity and
showing that such a system could be more
effective than self-triggered breaks in impeding
fatigue.

Overall, this set of studies may shed light to the
complex relationships between oculometrics,
mental load, and fatigue and provide a practical
approach for using eye tracking in the prevention
of associated MSD risks in low load physical
activities such as e-sport.
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Baggrund

Det er velkendt, at regelmaessig motion bidrager
til bade forebyggelse og behandling af Type 2
diabetes (T2D) gennem blodsukkerregulering
(1,2), og saledes ogsa til forebyggelse af en
raekke gengse folgesygdomme (3-5). I Danmark
tilbydes personer med T2D eller pradiabetes
oftest at deltage i kommunale
rehabiliteringsprogrammer, der blandt andet
introducerer dem for motions gavnlige effekter
og giver praktiske erfaringer med bestemte
motionsformer (6). De langsigtede effekter af
saddanne rehabiliteringsforleb er imidlertid
tvivlsomme, og i et nyligt litteraturstudie
diskuterer vi, hvad arsagerne til disse
udfordringer kan vere, med serlig veegt pa
manglende stette og struktur efter endt
rehabilitering (7). Nar personer med T2D indgar
1 et struktureret forleb bliver de stottet i nye
motionsvaner, men nar rehabiliteringen afsluttes
er de i hgjere grad overladt til sig selv, og det
pludselige fraveer af den vanlige struktur og
stotte formodes at vaere afgerende for de

— T3

# Mandag: Fitness |

* Torscag: Fysishe bests
sundhedscentber

—

# Mandag: Fitness |
sundhedscenter
+ Torsdag: Fitness |

# Torscag: Fitness i sundhodscenter

sundhedsoenter

i

— 2

efterfolgende udfordringer med at forblive fysisk
aktiv (7).

Pé baggrund af de omtalte udfordringer arbejdes
der i flere kommuner med brobygning til civile
motionstilbud, eksempelvis lokale
idreetsforeninger, og netop dette arbejde er
interessant, fordi de civile motionsfallesskaber
kan bidrage med stotte og struktur, og fordi de i
modsetning til rehabiliteringsforlabene ikke er
tidsbegransede.

En sadan brobygning er forsegt er i Brenderslev
Kommune, hvor man har arbejdet med at skabe
en glidende overgang til foreningsdeltagelse efter
fremgangsmaden pa figur 1. Her er det sarligt de
to besog i idraetsforeninger i uge 5 og 6, samt de
valgfrie aktiviteter i uge 9-12, hvor deltagerne
blev opfordret til at genbesage
idreetsforeningerne, eller stottet i at finde andre
selvvalgte motionsformer.
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Teoretisk perspektiv

Vores undersagelse tog afsat i den medicinske
sociolog Aaron Antonovskys perspektiver, der
kort fortalt har fokus pa at dreje arbejdet med
sundhedsfremme vek fra sygdom, og hen imod
den enkeltes evne til at handtere de
stressfaktorer, som en evt. sygdom (og livet i
ovrigt) bringer (8). En god handtering af
stressfaktorer korrelerer med en hej grad

af Oplevelse af Sammenhceeng (OAS), hvilket
omfatter at det enkelte individ opfatter de
livssituationer, vedkommende indgér i, som
vaerende begribelige, hdandterbare og meningsful
de (9). Begribelighed relaterer sig til i hvor hej
grad stimuli opleves som strukturerede,
forudsigelige og

forklarlige, hdndterbarhed handler om den
enkeltes oplevelse af at veere i stand til at
handtere de omtalte stimuli pa en
hensigtsmaessig made,

og meningsfuldhed omhandler hvorvidt disse
stimuli opfattes som udfordringer, der er verd at
engagere sig i (8). Sammenholdes Antonovskys
perspektiv med de dbenlyse helbredsmaessige
fordele ved regelmaessig fysisk aktivitet kan et
succesfuldt rehabiliteringsforleb forstas som et
forleb, der blandt andet udstyrer deltagerne med
viden og kompetencer, som hjalper dem til

Resultater & diskussion
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at begribe, hdndtere og finde mening i fysisk
aktivitet — eksempelvis i lokale idratsforeninger.
Design & metode

Med afsaet 1 ovenstaende foretog vi et case-studie
med en gruppe personer med T2D i det omtalte
forleb i Brenderslev fra januar til april 2019.
Empiriindsamlingen bestod af ugentlige
deltagende observationer under fysisk aktivitet
pa sundhedscentret, observationer under de
skemalagte besog i svamme- og floorballklub,
samt kvalitative, semistrukturerede, individuelle
interview med 8 af de 11 deltagere pa det
rehabiliteringshold, vi fulgte. Observationer og
interview var mentede pé at afdeekke deltagernes
oplevelser af deltagelse i fysisk aktivitet i
sundhedscenter- og foreningsregi, med sarligt
fokus pa deres OAS.

Efterfolgende foretog vi en hermeneutisk
inspireret tematisk analyse (10) af den
genererede empiri, der resulterede i 17 temaer
med relevans for forstaelsen af deltagernes
oplevede begribelighed, handterbarhed og menin
gsfuldhed i de undersogte aktiviteter. Nedenfor
praesenteres og diskuteres centrale aspekter af
denne analyse.

Generelt oplevede deltagerne motion i sundhedscenterregi som bade begribeligt og handterbart:

“Vanligvis bliver jeg sa stiv i lleggene, ndr jeg er ude at g meget og sadan — eller gar hurtigt. Men pd cyklen her, sa er
det gdet godt.” (Steen)

“Min alder taget i betragtning sa synes jeg jo, at jeg falger meget godt med i det. Det kan da godt veere, det gar lidt

ondt i knaeene, men man kan vel ikke forvente at det skal veere anderledes, ndr man laver sddan nogle gvelser.” (Gert)

Dette skal ses i lyset af, at aktiviteterne pa sundhedscentret for de flestes vedkommende var nogle, de
havde stiftet bekendtskab med flere gange tidligere. Anderledes sa det ud i forhold til floorball, hvor
serligt dem der ikke deltog i foreningsbesoget udtrykte manglende begribelighed og hdndterbarhed, mens
det lod til at vaere bedre for dem, der havde varet med:

“Nu har jeg aldrig pravet det og jeg ved ikke hvor lang sddan en stav er, om det er hdrdt for ryggen eller skidt for

ryggen.” (Ellen, deltog ikke)

”Jeg blev sa forpustet, fordi jeg gik sG meget op i det, at jeg kunne squ ikke mere. Sa siger jeg til mig selv, sd, nu skal du
lige dampe lidt af og det er for hardt det her.” (Gert, deltog)
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Analysen tydede altsa pa,

at begribelighed og hdndterbarhed var knyttet til
erfaring med de enkelte aktiviteter, og
introduktion til idreetsforeninger formodes derfor
at gere det mere overkommeligt for deltagerne at
indga i disse.

Vores formodning om, at idraetsforeningers
struktur kunne bidrage til langsigtet fysisk

17

aktivitet blev imidlertid udfordret i et tema, der
handlede om forpligtelser. Her gav flere
deltagere nemlig udtryk for, at de oplevede en
positiv forpligtelse over for personalet pa
sundhedscentret, som hjalp dem med at vaere
aktive, mens flere af de samme personer navnte
manglende lyst til at forpligte sig som direkte
arsag til ikke at opsege foreningstilbud:

Om rehabiliteringsforlobet:

”Jeg synes det er et flot tilbud, vi fdr. Det koster os ikke noget, og jeg har faktisk falt mig rimelig forpligtet til og komme

fordi det var gratis.” (Nora)

Om rehabiliteringsforlebet:

“Her faler jeg ikke et pres, men det er noget som jeg har faet tilbudt, sa det er jeg n@dt til at vaere med pa.” (Steen)

Om foreningsdeltagelse:

“Altsa hvis jeg gdr ind i noget, sG skal jeg ogsG komme. Og det er ikke bare sadan at komme hver anden gang... Du skal
komme hver gang! Og derfor vil jeg ikke binde mig til mere.” (Steen)

Samtidig var deltagerne dog meget bevidste om deres eget behov for et strukturerende element i
forbindelse med fysisk aktivitet:

”Jeg er ikke struktureret nok til, at jeg bare kan ggre noget derhjemme, sGddan fast, ej det er jeg ved Gud ikke.” (Nora)

Fysioterapeuten taler om hjemmetraening til deltagerne, hvorpa Steen udbryder ~Hjemmetreening er
bluff!”” (Observation)

At deltagerne generelt oplevede forpligtelse som noget strukturerende og stettende i forbindelse med fysisk
aktivitet pa rehabiliteringsforlebet, og snarere som en barriere i forbindelse med foreningsdeltagelse, udger
et interessant modsatningsforhold, der maske kan forstés i lyset af den tredje komponent i
OAS, meningsfuldhed.

Mange af forlebets deltagere fandt umiddelbart mening i den fysiske aktivitets instrumentelle egenskaber,
herunder aktivitet som middel til at opna fysisk og psykisk velvare, vaegttab og, mest udtalt, lavere
blodsukkerverdier:

“Jamen, jeg kan bruge det til at holde mit blodsukker nede. Og sé mdske, som jeg siger, holde benene og kroppen
leengere i gang, end hvis jeg bare sidder i leenestolen.” (Svend)

“Altsd farst og fremmest vil jeg tabe mig, og sé selvfalgelig ogsa holde styr pd det blodsukker.” (Nanny)

”Sa det handler udelukkende for mig, om at fG mit blodsukker ned, det er hele pointen.” (Elisabeth)
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Samtidig gav de fleste deltagere dog ogsa udtryk for, at der var egenskaber ved de enkelte aktiviteter, der
gjorde dem meningsfulde i momentet, herunder den sociale kontekst for aktiviteten og, for nogle,
konkurrenceelementer:

“Ndr der kommer en lidt, hvad kan man sige, kvik bemaerkning indimellem, af en eller anden, jamen sad er det ligesom ...
Sa glemmer man, at det g@r ondt.” (Svend)

“Nar man spiller bold, sG kommer konkurrencegenet op i én. Nu skal de sateme have en pd goddagen, sé vinder vi 10-
0.” (Gert)

For flere deltageres vedkommende blev aktiviteterne fra foreningsbesogene serligt fremhavet, nar de gav
eksempler pa aktiviteter, der var forbundet med forngjelse, mens disse aktiviteter i mindre grad blev
forbundet med sygdomshéndtering.

Samtidig var de positive sociale oplevelser under foreningsbesogene hovedsagligt knyttet til de andre
deltagere fra rehabiliteringsforlobet, og ikke til personerne i foreningerne. En deltager gav eksempelvis
udtryk for, at han ikke var i stand til at vurdere den sociale kontekst omkring floorballklubben efter ét
besog:

“Det var veeldig, vaeldigt fint, ikke. Men jeg kan ikke bedgmme hvordan det er, hvis du melder dig til at fortseette

derude.” (Svend)

Selvom dansk foreningsliv traditionelt forbindes
med ikke-instrumentelle motiver (11), og selvom

Nar ingen deltagere ved rehabiliteringsforlgbets det er rimeligt at stille sig kritisk over for en
afslutning var interesserede i foreningsidraet pa sygdomsfokuseret ell§r sundhedspolitisk
leengere sigt, og mange var direkte afvisende, drejning af den frivillige idreet, lader det til at de
fortolker vi det som et udtryk for, at fysisk instrumentelle vaerdier ved deltagelse 1 fysisk
aktivitets instrumentelle egenskaber, herunder aktivitet umiddelbart er centrale for personer
dets bidrag til sygdomshéndtering, var den med T2D. Séledes ser det ud til, at der ber
primere kilde til oplevet meningsfuldhed for oplyses grundigt om de sundhedsmaessige
storsteparten af deltagerne. Endvidere vurderer gevinster ved deltagelse i foreningsidreet, hvis
vi, at kendskabet til de besogte foreninger var personer med T2D skal hjzlpes over dertersklen
utilstraekkeligt til at understotte en meningsfuld til idreetsforeningerne. Efterfolgende kan man sa
social forpligtelse, der kunne bidrage til hébe, at andre aspekter af foreningslivet,
fremadrettet deltagelse i disse. eksempelvis frivillighed og fellesskab, med

tiden bliver meningsfulde dele af deltagelsen.
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