s rest simply the best? An investigation of the effectiveness and acceptance
of a rest break and a motor task regarding the reduction of mental fatigue
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Aim of this research

@ Air Traffic Controllers (ATCOs) perform a safety-critical job,
where executive control has to be maintained’. However, due to
prolonged task execution, the risk of mental fatigue (MF) could
arise. MF is a functional state that results in increased reaction
times (RTs), error rates and a subjective feeling of weariness due | Ty
to resource depletion2. While rest breaks have shown to be & s T
effective in reducing MF3, simple motor tasks have not yet been /
studied in relation to resource recharging. Since these could
enrich the break design of ATCOs, this study examines the
effectiveness and acceptance of the interventions rest break and bY

motor task with regard to the reduction of MF. i
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Figure 1. Test setup in the control center simulator at DLR Braunschweig.

The experiment

s« N = 54 student participants, There was a significantly lower error  effectiveness and behavioral
aged 20 — 52 years (M = 27.22, SD = rate after the intervention in the rest  intention (ps > .05).

7.30), randomly assigned to two group (¢ (26) = 3.28, p = .003, d =

intervention groups (n1 = n2 = 27). A" 0.63), but not in the motor task Discussion and implications

maximum of five participants could  group (p = .692), see Figure 3 ). B In this study, MF was effectively
be tested at the same time, see ) * reduced by both interventions. The
Figure 1. | * l results indicate that motor tasks can
[ MF was induced through a 60min } recharge cognitive resources in a
g]lodllfleifitrocs)g tgsk,tS|V|ched |nth>[ 1i i } similar way to rest breaks. While rest

OCKs. ATer SUMIN, the Stroop tas breaks seemed slightly more
was interrupted by a 10-minute L :
. . . e meneon - posinenion effective in restoring performance,
intervention, either a complete rest e of messurenen t . .

the motor task was rated higher in
break or a motor task (play dough o * t p t th 1
session), see Figure 2. on | : terms of acceptance with respect to
Subjective MF (F-ISA%, RTs and } I its appreciation and feasibility. Thus,
error rates were assessed for each a simple motor tasks could enrich
block. For the present research, only - break design of ATCOs, as they
data directly before and after the T on | e seem to be a pleasant alternative to
Intervention were analyzed. The existing  break activities. The
acceptance was assessed directly ) : integration of such activity options
after the intervention. o | ! into ATCOs' break rooms should be
;L I investigated further.
Figure 3. a) mean F-ISA ratings, b) mean RTs, c) Refe rences

Figure 2. Exemplary result from the motor task. mean error rates, per time of measurement 'Chang, Y. H., Yang, H. H. & Hsu, W. J. (2019).

and intervention. Error bars indicate SD.

Significance levels marked p < .05* Effects of work shifts on fatigue levels of air
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F-ISA, RTs and error rates directly Management. 76, 1-9.
il F-ISA and RTs  decreased after the intervention did not differ https://doi.org/10.1016/j jairtraman.2019.01.013
anifi v di | f d anifi | b h ’Grandjean, E. (1979). Fatigue in industry. British
signi 'Canty 'r?Cty d te.r cqmpare .Slgm |Can.t y etween the Journal of Industrial Medicine, 36(3), 175-186.
to before the intervention in both intervention groups (all ps > .05). https://doi.org/10.1136/0em.36.3.175
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groups: subjective MF (rest break:  The motor task was more accepted Lim, J. & Kwok, K. (2016). The effects of varying
. o break length on attention and time on
t (26) = 593, p < .001, d = 1.14 in terms of appreciation (f (52) = task. Human factors, 583), 472-481.

motor task: £ (26) = 7.93, p < .001,  -2.05 p = .046, d = 0.56) and https//doiorg/10.1177/0018720815617395
d = 1.53), see Figure 3 a); RTs (rest  feasibility (¢ (52) = -2.41, p = .020. Mlamann, A & Carstengerdes, 1. (2020). Fatigue

Instantaneous Self-Assessment (F-ISA):

break: ¢ (26) = 5.19, p < .001, d = 0.65) than the rest break. The Development of a Short Mental Fatigue Rating.

d = 1.00; motor task: t (26) = 4.34, interventions did not  differ ;OrSChungfbe”Cht 2020 - 64. Deutsches
. R , , , entrum fur Luft- und Raumfahrt (Institut fur
p < .001, d=0.84), see Figure 3 b). significantly in subjective Flugfiihrung).

UNIVERSITAT

Deutsches Zentrum q
DLR fiir Luft- und Raumfahrt TRIER

a|nstitut far Flugfihrung, Lilienthalplatz 7, 38108 Braunschweig b Fachbereich | — Psychologie, Abteilung Wirtschaftspsychologie




