N
N

N

HAL

open science

Electrophysiological changes associated with acute
smartphone use and mental fatigue.

Thomas Jacquet, Benedicte Poulin-Charronnat, Benjamin Pageaux, Romuald

Lepers

» To cite this version:

Thomas Jacquet, Benedicte Poulin-Charronnat, Benjamin Pageaux, Romuald Lepers. Electrophysiological
changes associated with acute smartphone use and mental fatigue.. 21th Congress of Psychophysiology -

IOP, Genéve, 2023, Jun 2023, Geneva, Suisse, Switzerland. <hal-04675078)

HAL Id: hal-04675078
https://hal.science/hal-04675078v1

Submitted on 22 Aug 2024

HAL is a multi-disciplinary open access archive
for the deposit and dissemination of scientific re-
search documents, whether they are published or not.
The documents may come from teaching and research
institutions in France or abroad, or from public or pri-
vate research centers.

L’archive ouverte pluridisciplinaire HAL, est des-
tinée au dépot et a la diffusion de documents scien-
tifiques de niveau recherche, publiés ou non, émanant
des établissements d’enseignement et de recherche
francais ou étrangers, des laboratoires publics ou
privés.

Au‘to':'lizition
HAL Authorization


https://hal.science/hal-04675078v1
https://about.hal.science/hal-authorisation-v1/
https://about.hal.science/hal-authorisation-v1/
https://hal.archives-ouvertes.fr

Electrophysiological changes associated with acute smartphone use and mental fatigue

Thomas Jacquet!, Bénédicte Poulin-

Charronnat?, Benjamin Pageaux?, and Romuald Lepers'’

'Inserm U1093, CAPS, Université de Bourgogne, 2LEAD - CNRS UMR5022, Université de Bourgogne, 3Ecole de kinésiologie et des sciences de 'activité physique, Université de Montréal

thomas.jacquet@u-bourgogne.fr

Introduction

The number of smartphone users has increased In recent years.
Smartphones have become an integral part of our daily lives. While studies
initially showed the deleterious effects of chronic use, acute smartphone use
(l.e., a few tens of minutes) also seems to impact performance (Greco et al.,
2017). The negative effects of acute use have been attributed to mental
fatigue. However, smartphone use does not seem to have a significant
mental workload. Objective markers such as an increase in theta and alpha
waves recorded by electroencephalography (Tran et al., 2020), an increase
in cardiac variability (Mizuno et al., 2011) or a reduction in pupil diameter
(Herlambang et al., 2019) can attest to the presence of mental fatigue.

Objective

The aim of this study was to verify the presence of mental fatigue after acute
smartphone use with different (electro)physiological measures:

<@ Pupillometry (pupilar diameter)
%P Heart rate variability (RMSSD, and LF/HF ratio)

é% Electroencephalography (theta and alpha waves)

Eighteen healthy participants (7 & and 11 @, age: 22.6 + 2.3 years) were
recruited for the experiment including three sessions: a familiarization and
two experimental sessions performed in a pseudorandom order.

45 min

Subjective mental fatigue
Subjective drowsiness

Subjective mental fatigue
Subjective drowsiness

2 min
® Smartphone use
—Aa4— ot
H Control
Psychomotor (documentary watching) Psychomotor
vigilance task Rest = vigilance task
® @ O

UL:EEE %/ Université f}{\ 'IIII !ns

BOURGOGNE FRANCHE-COMTE UNIVERSITE DE BOURGOGNE de Montré al

erm

Subjective evaluation Electrophysiological markers
Pupillometry:

No effects of condition, time or interaction were observed
on the pupil diameter recorded during the PVT tasks or
when using the smartphone or watching the
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» Subjective mental fatigue and drowsiness increased after smartphone use but also
after documentary watching — Difficult to dissociate these feelings

* Acute smartphone use impaired cognitive performance (i.e., vigilance)
* No clear (electro)physiological evidence of mental fatigue after acute smartphone use
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