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Introduction

• However, the mechanisms underlying sex 
differences in these conditions, in particular 
the coordinated activity of neural circuits 
which orchestrate stress-induced feeding 
behavior, remain unclear. 

• Stress-related overeating has been suggested as a mechanism 
potentiating weight gain and is affected by psychiatric disorders 
including Major Depression Disorder (MDD), which show significant 
sex differences in prevalence. 



Aim

• We investigated whether there are 
sex differences in the functional 
connectivity (FC) of reward circuits 
during food reward processing 
under psychosocial stress in MDD.



Methods
• Seventy-four individuals with current MDD (M35/W39) and 39 healthy 

controls (HC; M20/W19) completed a study involving exposure to 
acute psychosocial stress, followed by functional MRI scanning during 
a food incentive delay task. 
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N113 Men Women total

HC 20 19 39

MDD 35 39 74

• The Maastricht Acute Stress Test (MAST) combines hand immersion trials (involving ice cold water 
immersion) and mental arithmetic trials to induce stress physically and psychologically.



Methods
• Data were analyzed to investigate FC between key regions of 

reward circuits (hypothalamus, thalamus, caudate, putamen, 
nucleus accumbens, insula) during processing of food reward 
compared to non-incentive cues. 



Results
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p-FDR < 0.05 p-unc < 0.01; p-FDR = 0.063
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Discussion
• We found distinct sex differences in neural circuitry of reward processing in MDD 

with hypoconnectivity in insula and thalamus to striatum (caudate and putamen) 
during food reward anticipation, and with hyperconnectivity in thalamus to 
striatum during food reward receipt for men. 
• Insula and thalamus have dense reciprocal connections with the striatum and play 

an important role in processing external information linked to hedonic system. 
• These findings provide novel evidence of a dissociation between reward circuit 

network connectivity in men and women in MDD, highlighting new pathways to 
target for treatments of stress-related psychiatric conditions
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