
BACKGROUND
• Women are almost twice as likely than men to experience major 

depressive disorder (MDD); women are more likely to experience 
depressive episodes when post-menopausal (2,4)

• The ventromedial prefrontal cortex (vmPFC) and anterior 
cingulate (ACC) are two brain regions key for cognitive and 
emotional processing; volume decreases and functional 
dysconnectivity between these regions have been associated with 
MDD (1,5)

• Glutamate metabolite abnormalities seem to vary by brain region 
and specific aspects of one’s illness course (6)
• Research has demonstrated reduced glutamatergic metabolite 

levels in the frontal cortex and cingulate regions during 
depressive episodes

• Elevated levels of glutamatergic metabolite levels in the 
frontal cortex were reported in medication-free participants 
with MDD

• Little is known how behavioral mechanisms, such as loneliness 
and coping skills (e.g., positive reframing, humor), associated with 
depression severity might (3) might be correlated with 
glutamatergic metabolites in post-menopausal MDD women

STUDY AIM
The goal of this study was to elucidate relationships between 
glutamatergic neurometabolites in two key brain regions implicated in 
depression and experiences of loneliness and coping skills in midlife 
women with a history of depression

METHODS
• 10 post-menopausal women with a research diagnosis of MDD 

(SCID-5); ages 45-75 (mean 56.8, SD 7.5)
• MR spectroscopy at 7 Tesla was used to measure levels of 

glutamatergic metabolites (glutamine and glutamate) in the brain 
in the ACC and vmPFC

• OpenMRSLab was utilized for pre-processing spectroscopy data 
(i.e. frequency and phase, eddy, and water correction) and 
LCModel software was used for spectral fitting and metabolite 
quantification. Spectra were quality controlled with a CRLB < 20 
and partial volume correction was applied. 

• Subjective reporting of loneliness and coping skills were assessed 
via the UCLA Loneliness Scale (UCLA) and the Brief-Coping Scale 
(B-Cope)

• SPSS software was used to conduct bivariate correlations by brain 
region to assess relationships among glutamatergic metabolites 
and behavioral mechanisms
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Background

Fig. 1: Total loneliness score and Gln 
levels in the vmPFC were significantly 
correlated (R= -.80; p<.017)

Significance: *P < 0.05

Fig. A: BCOPE Positive Reframing and 
Glu levels in the vmPFC were 
significantly correlated (R=.76; 
p<.017)
Fig. B: BCOPE Positive Reframing and 
Glu levels in the ACC were significantly 
correlated (R=.69; p<.027)
Fig. C: BCOPE Humor and Glu levels in 
the vmPFC were significantly 
correlated (R=.84; p<0.004)

Significance: *P < 0.05, ** P <0.01

Gln and Glu levels in the vmPFC and ACC were correlated with subjective ratings of loneliness and specific coping skills: 
• Gln levels in the vmPFC (but not ACC) were significantly negatively correlated with total loneliness scores (Fig. 1)
• Glu levels in the vmPFC were significantly correlated with two adaptive coping skills (positive reframing and humor; Fig. A,C)
• Glu levels in the ACC were also significantly correlated with positive reframing coping skills (Fig. B)
More severe depression levels were negatively associated with adaptive (R = -.79; p<.01) coping skills
Non-significant correlations among glutamatergic neurometabolites in vmPFC and ACC and UCLA and BCOPE are not displayed

RESULTS SUMMARY

DISCUSSION
• These preliminary results demonstrate that

glutamatergic dysfunction in the vmPFC and ACC may 
be associated with specific behavioral mechanisms 
(loneliness and coping skills) contributing to depression

• This research highlights the importance of assessing 
regional changes (specifically in the vmPFC and ACC) to 
provide insights into underlying mechanisms related to 
MDD

• Adaptive coping skills may be protective against severe 
depressive levels; more research is needed to 
investigate how brain metabolites may mediate this 
relationship

• Limitations: As this was a smaller sample, we were not 
able to covary for factors that might impact 
glutamatergic functioning such as medication

CONCLUSIONS
• Our preliminary study provides evidence of 

dysregulation in glutamatergic systems relating to 
coping skills and loneliness 

• Ultimately, treatments targeting glutamatergic systems 
in the vmPFC may improve specific behavioral factors 
impacting depression

• Future research should investigate how specific 
psychosocial mechanisms impact neurobiological 
underpinnings and clinical outcomes of MDD
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