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1. Explore blood glucose transport and 
metabolism during HF events with 
MRI imaging. 

2. Investigate the differentiating 
personal characteristics between 
women who demonstrated cerebral 
activation during cognitive 
stimulation compared to those that 
did not. 

Background

Objectives 

• Pre-scan glucose measurement using finger stick validated 4 hour 
fasting status.

• Functional magnetic resonance imaging (fMRI) performed followed 
by echo-planar blood oxygen level dependent (EPI-BOLD) sequences. 

• Four scans were performed while Stroop and N-back cognitive 
tests were administered. 

• Indicated beginning and end of HF with emergency bulb. 

• Completed Utian Quality of life scale, The Women’s Health 
Questionnaire, and Menopause Health Questionnaire. 

Objective 1: fMRI imaging results
• Anterior cingulate cortex and corpus callosum activation were seen in the 

analyzed data (See images below)
• These changes are similar to those seen in Alzheimer’s Disease

Objective 2: Differentiating individual characteristics
• A logistic regression was preformed to ascertain the effects of age, last 

menstrual period, gravida status, and number of full term births on the 
likelihood of predicting participants who experienced VMS during fMRI. 

• The logistic regression model was statistically significant, 
• χ2(4) = 10.813, p < .013. 

• The model explained 59.4% of the variance in VMS experienced and 
correctly classified all of the cases in this study. 

Results

• Changes in brain glucose metabolism similar to those seen in AD are noted 

during fMRI imaging of VMS stimulated by cognitive activity.

• Future research to further is needed to explore the relationship between 

VMS-related brain glucose metabolism and postmenopausal cognitive 

change:

• Larger representative sample using this research model.

• Longitudinal examination of changes both in VMS and cognition.

• Comparison samples based on age, last menstrual period, and number of full-

term births.

Research Model

Implications

• Women are disproportionately 
affected by Alzheimer’s Disease (AD). 
In fact, two-thirds of patients with  AD 
are women,

• Menopause is a sex-linked risk factor 
for AD.

• Brain imaging studies have 
demonstrated hypo-metabolism in the 
brains of women with hot flashes (HF) 
and those with AD. 

• Estrogen related changes in brain 
glucose transport and metabolism may 
result in an increased risk for AD. 
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Methods

• Estrogen decline in 
menopause leads to this 
inefficiency due to 
estrogen’s role in 
glucose transport 
across BBB. 

• Increased brain activity 
leads to an exaggerated 
neurovascular response 
due to inefficient 
neuro-vascular 
coupling. 
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fMRI Images: Areas of glucose activation during VMS


