
If a hard day in the o�ce leaves you crabby and unco oper at ive, you may have an excuse:
sci ent ists say exer cising self-restraint can exhaust parts of the brain related to decision-
mak ing and impulse con trol, leav ing you less able to man age your beha viour towards oth -
ers.

The research ers say their res ults tie into the the ory of “ego deple tion” – a con tro ver sial
idea in psy cho logy that will power is a lim ited resource that gets used up by e�ort.
The res ults, they add, sug gest it might be best to take a break after a day of men tal exer tion
before enga ging in other tasks.
“If you want to have a dis cus sion with your part ner and feel that you are men tally
exhausted, don’t,” said Erica Ordali, �rst author of the study from the IMT School for
Advanced Stud ies Lucca, in Italy. “Take your time. Do it in another day.”
While the idea of ego deple tion has been around for dec ades, it has garnered cri ti cism, with
some stud ies fail ing to rep lic ate res ults. Ordali, however, noted an import ant factor may be
that the tasks used in these stud ies to sap self-con trol often only last 10 minutes.
Writ ing in the Pro ceed ings of the National Academy of Sci ences, Ordali and her col leagues
repor ted how they explored the impact of a longer dur a tion, by ask ing 44 par ti cipants to
under take vari ous com puter-based activ it ies for 45 minutes, includ ing watch ing emotive
video clips.
While half the par ti cipants were asked to use self-con trol dur ing the activ it ies, for example
not show ing their emo tions in response to the videos, the other group did not have
to exert self-con trol.
Each par ti cipant was also �t ted with an elec tro en ceph al o gram (EEG) head set, allow ing the
research ers to meas ure their brain activ ity.
Among other res ults, the team found par ti cipants in the self-con trol group showed
increases in delta brain wave activ ity in the areas of the pre frontal cor tex related to
decision-mak ing and impulse con trol, com pared with their brain activ ity at the start of the
activ it ies. No such change was seen for the other group.
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Cru cially, said Ordali, delta waves are typ ic ally seen dur ing sleep rather than wake – sug -
gest ing parts of the brain had “dozed o� ” in par ti cipants who had exer ted self-con trol.
The team then asked both groups to take part in a vari ety of games, includ ing one known
as “hawks and doves”, where indi vidu als had to decide whether to cooper ate to share
resources, or behave in a hos tile man ner to secure them.
The res ults reveal 86% of par ti cipants who were not asked to exert self-con trol at the start
of the study behaved like doves, enga ging in peace ful cooper a tion. In con trast, the �g ure
was just 41% among par ti cipants ini tially given self-con trol tasks, sug gest ing they ten ded
to behave like hawks.
The team found no di� er ences when it came to games that examined par ti cipants’ gen eral
social pref er ences, such as how altru istic they were.
The team then split another 403 par ti cipants into two groups and repeated the study, but
without record ing par ti cipants’ brain activ ity. Again, par ti cipants who were asked to show
self-con trol sub sequently behaved more aggress ively.
Michael Inz licht, a pro fessor of psy cho logy at the Uni versity of Toronto who was not
involved in the study, urged cau tion not ing most of the beha vi oural res ults did not show
sig ni �c ant e�ects, while the con nec tion between brain and beha viour was not strong.
“These are inter est ing res ults and are con sist ent with a com mon sense view of fatigue,” he
said. “But given all the past con tro versy and the weak ness of this data, I would want to see
if they were rep lic ated inde pend ently before call ing the press about it.”
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