
Associations between perceived stress, anxiety, and depressive symptoms with representational similarity in the amygdala’s 
reactivity to negative vs. neutral stimuli in a large adult sample spanning seven decades
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• Perceived stress has been positively associated with anxiety and 
depressive symptoms.1, 2 

• Greater amygdalar reactivity to negative stimuli has been associated with 
a greater cortisol stress response increase,3 greater severity of anxiety,4 
and greater severity of depression.5, 6

• Understanding how emotional processes in the brain contribute to stress, 
anxiety, and depressive symptoms in a large adult sample is important 
for providing insights into the neural basis of mental health and may 
inform strategies to improve emotional well-being.

• However, previous studies are limited to univariate analyses of 
amygdalar reactivity and a narrow range of population, therefore this 
project examines in a large sample with a wide age range

(1)Associations between amygdalar pattern similarity to negative and 
neutral images with perceived stress, anxiety, and depressive 
symptoms.
(2)Potential mediation pathways between perceived stress, amygdalar 
pattern similarity to negative and neutral images, anxiety and 
depressive symptoms.

Research Question: Are perceived stress, anxiety, and depressive symptoms associated with fMRI indices of emotional reactivity to negative vs. neutral stimuli in a large adult sample spanning seven decades?

Results

•   Participants are from the 3rd follow-up of the Core and 1st assessments within 
the Refresher samples of the Midlife in the United States (MIDUS) study.
•  N = 259
•  mean age = 57.57 ± 13.47 (SD) years, age range = 26-95
•  57% female, 30% Black, Indigenous, and/or People of Color
•  25% with high school or less education, 18% with some college or technical 
training, and 57% with bachelors or higher degree

Conclusions
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• Higher level of perceived stress is 
associated with less bilateral 
amygdala similarity to negative and 
neutral stimuli (suggesting greater 
negative emotional reactivity).

• Amygdalar similarity was not directly 
associated with levels of anxiety and 
depressive symptoms.

• Perceived stress indirectly linked 
amygdalar pattern similarity with both 
anxiety and depressive symptoms. 

• Our findings suggest a greater brain 
sensitivity to unpleasant events, 
situations, and experiences in daily 
lives might contribute vulnerability to 
anxiety and depression based on 
stress levels.

• Future directions: Examine whether 
these relationships are affected by 
age, sex, racialized identity, or 
educational attainment.

Representational Similarity Analysis
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•   90 trials: 30 negative, 30 neutral, 30 positive emotional images (IAPS)7 
paired with a neutral face that followed 2 s after the image

Higher level of 
perceived stress 
was significantly
related to less 
bilateral amygdala 
similarity to negative 
and neutral images 
(greater reactivity).

•   Emotional reactivity: pattern similarity between negative compared to 
neutral images in the amygdala.

Task fMRI

Perceived stress mediated the relationships between amygdalar pattern 
similarity and anxiety, and between amygdalar pattern similarity and 
depressive symptoms.

No direct associations were found between amygdalar similarity and 
anxiety, and between amygdalar similarity and depressive symptoms.

Methods

Higher level of perceived stress was significantly related to more 
anxiety and depressive symptoms.

Individuals with more amygdalar differentiation between negative and neutral 
stimuli reported higher perceived stress, which in turn, predicted more 
anxiety and depressive symptoms. 

Brown line: Covariates of age, 
sex, race, education, cohort, and 
family dependencies adjusted; 
Red line: not adjusted


