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Sex difference in reinforcement learning under chronic stress
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The neurobiological literature implicates chronic stress induced decision-making deficits as a
major contributor to depression and anxiety. Given that females are twice as likely to suffer
from these disorders, we hypothesized the existence of gender difference in the effects of
chronic stress on decision-making. Here employing decision-making paradigm that relies
reinforcement-learning of probabilistic predictive relationships, we show female volunteers
with a high level of perceived stress in the past month are more likely to make suboptimal
choices than males. Computational characterizations of this sex difference suggest that while
under high stress, females and males differ in their weighting but not learning of the expected
uncertainty in the predictive relationships. These findings provide a mechanistic account of the
sex difference in decision-making under chronic stress and may have important implications

for the epidemiology of sex difference in depression and anxiety.

VERLELTE
1. EEIE, SOO0FLUANT, 1K TELEDDHI L,
2. AT, fIRZEINEX THRHETHZ L,



B9 )

R EEOREROES
. oSF 44 8R 5H
WS " 251659 & | K 4 | LeiHujie

%ﬁ%ﬁmgﬁ R @Eﬁﬁ ‘\% le ﬂ*?

FEASCGERS [ERANIEINGA, TAEL TRRETELIEE TECHT )
Sex difference in reinforcement learning under chronic stress
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Sex difference in the weighting of expected uncertainty under chronic stress
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Chronic stress-induced deficits in decisiommaking contribute to the development of depression and anxiety. Given that fernales are twice
as likely to suffer from these disorders, hthe present study exploras'th'e potential sex difference in the effects of chronic stress on
decision-making. Sixty-five heaItﬁy adults (age: 22.46 + 5.91 years, 58.5% females) combleted a reinforcement learning (RL) based
decision-making task. Chronic stress was measured by the Perceived Stress Scale. RL computational models were used to probe the
mechanistic processes of decision-making, .

The results indicated that under high percewed stress, females choose less “correct” choices that had a higher expected value compared to
males. The computational models suggested the sex difference in choice performance was explained by probability weighting but not
learning of the expected uncertamty under high stress. Compared to males femnales were more likely to underweight small probablht;es ,
and overweight large probablllties |

These findings provide a mechanistic account of the sex difference in decision-making under chronic stress and may have important

implications for the epidemniology of the sex difference in depression and anxiety.
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