
 

Study shows how sleep deprivation affects
cognitive performance
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The course of the experiment. We recruited 30 young healthy participants to
attend two experimental sessions in a randomized order (sufficient sleep and
overnight sleep deprivation). (a) Using single-pulse and double-pulse transcranial
magnetic stimulation (TMS) protocols, corticospinal and corticocortical
excitability were measured after sleep deprivation or sufficient sleep. RMT:
resting motor threshold; AMT: active motor threshold; SAI: short-latency
afferent inhibition; SICI-ICF: short-latency intracortical inhibition and
facilitation; I-O curve: input-output curve. (b) Neuroplasticity was induced with
anodal and cathodal stimulation in two parallel groups (anodal vs cathodal group)
after sufficient sleep (SS) vs sleep deprivation (SD). SI1 mv: stimulation
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intensity to elicit a motor evoked potential (MEP) amplitude of 1 mV, M1:
primary motor cortex; Fp2: right supraorbital area. (c) Saliva samples were taken
at 8:45 in each session. Following the resting-EEG acquisition, participants
performed motor learning, working memory, and attention tasks at the beginning
of each experimental session (sufficient sleep vs sleep deprivation) while their
EEG was recorded. SRTT: serial reaction time task, AX-CPT: AX continuous
performance task. Credit: eLife (2022). DOI: 10.7554/eLife.69308

Anyone who has ever had a night of poor sleep or no sleep at all knows
how much the lack of sleep can affect concentration the next day.
Researchers at the Leibniz Research Center for Working Environment
and Human Factors have studied how exactly sleep deprivation affects
brain performance. The results show that not only brain activation, but
also the alteration of connections between neurons is affected by sleep
deprivation. Both have a significant effect on memory performance and
working memory.

Sufficient sleep is essential for optimal daytime performance. A lack of
sleep not only impairs attention, but also memory and learning processes.
To encode new memory content, connections between neurons in the
brain are strengthened or weakened during wakefulness. This process is
called neuroplasticity. During sleep, relevant connections are further
strengthened, and irrelevant ones weakened.

In case of sleep deprivation, this weakening of irrelevant connections
does not take place. Cortical excitability remains increased, which leads
to impaired signal transmission. New, external stimuli and information
can therefore only be processed poorly or not at all and learning becomes
more difficult. That increased cortical excitability disturbs
neuroplasticity. This means that cerebral overactivity makes it more
difficult for the neurons to shape connections.

2/4

https://medicalxpress.com/tags/lack+of+sleep/
https://medicalxpress.com/tags/lack+of+sleep/
https://medicalxpress.com/tags/external+stimuli/


 

Optimal excitability of the brain could prevent
diseases

However, there is a difference between complete sleep deprivation and
working against personal sleep and wake phases (chronotype). In the
latter, brain excitability and neuroplasticity are reduced during
suboptimal times of day. In sleep deprivation, however, excitability is
increased. Especially in demanding activities, working in accordance
with one's chronotype can improve work performance.

Since brain plasticity and excitability depend on sleep, it could play a
role in preventing diseases with cognitive deficits. Examples of such
diseases are Alzheimer's disease, which is often accompanied with sleep
disturbances, and major depression. With depression brain activity and
neuroplasticity are reduced, and this could be counteracted upon by sleep
deprivation, a well-introduced antidepressant treatment.

The study is published in the journal eLife.

  More information: Mohammad Ali Salehinejad et al, Sleep-
dependent upscaled excitability, saturated neuroplasticity, and modulated
cognition in the human brain, eLife (2022). DOI: 10.7554/eLife.69308

Provided by Leibniz Research Centre for Working Environment and
Human Factors

Citation: Study shows how sleep deprivation affects cognitive performance (2023, February 7)
retrieved 29 June 2024 from https://medicalxpress.com/news/2023-02-deprivation-affects-
cognitive.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private

3/4

https://medicalxpress.com/tags/major+depression/
https://medicalxpress.com/tags/sleep+deprivation/
https://medicalxpress.com/tags/sleep+deprivation/
https://dx.doi.org/10.7554/eLife.69308
https://medicalxpress.com/news/2023-02-deprivation-affects-cognitive.html
https://medicalxpress.com/news/2023-02-deprivation-affects-cognitive.html


 

study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

Powered by TCPDF (www.tcpdf.org)

4/4

http://www.tcpdf.org

