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 Cerebrovascular disease 
 White matter hyperintensities 
 Level of sex hormones 
 SHBG
 Study included 217 patients’ MRI’s and hormone 

level assessments 
 Statistical analysis 
 Analysis of results 



 Protein in the brain that binds to estrogen 
and testosterone 

 Depletes these levels from the body (Drake 
2000)

 Can lead to quicker aging (Shupf 2006)
 Hormone replacement therapy can slow the 

depletion of these hormones (Kurt 2004)



 Increases with age
 Effect of hormone levels in the brain on CVD 

is varied (Teede 2002)
 May have a correlation to cognitive function 

decline 



 WMH are areas of increased lucency on T2 
weighted MRI’s including fluid attenuated 
FLAIR sequences (Brickman 2009)

 Less blood flow to areas of WMH on MRI 
scans than normal appearing white or grey 
matter(Gunning – Dixon, 2008)

 Increases in WMH lead to greater risk for 
Alzheimer’s disease (Bartzokis, 2004)



 This research is trying to prove that the levels 
of SHBG  in the body have an influence on the 
number of White Matter Hyperintensities in 
the brain 



 H1The levels of SHBG in the body influence 
cognitive function 

 H2 The levels of SHBG are associated with 
white matter disease 

 H3 The relationship between SHBG and 
cognition is mediated by vascular changes in 
the brain 



 WHICAP cohort was the group studied
◦ Total of 717 participants 
◦ Receive regular comprehensive neuropsychological 

exam
 Takes place in northern Manhattan 
 They were residents 65 years or older 
 All from broadly defined racial/ ethnic 

categories 



 Each participant was given a 
neuropsychological evaluation 
◦ Orientation 
◦ Visuospatial ability 
◦ Memory 
◦ Language
◦ Attention/ executive functioning 

 Hormone assessment was administered as 
well 



 MRI acquisition – done at Columbia university 
medical center 

 Quantification of MRI – total brain WMH 
models were taken from the FLAIR Images 
using a two step process 





 Purpose of this study was to examine the 
relationship between SHBG levels and WMH in 
the brain. 

 Only studied patients in WHICAP with 
complete MRI data and hormone data



 SHBG data were organized into tertiles- a low 
middle high group scheme

 Analysis was general linear models and 
multiple regressions 

 Viewed the SHBG tertile and performance over 
neuropsychological domains 

 Also viewed SHBG tertiles and log WMH ratio 
to examine different effects of each on 
cognitive functioning 



 Unadjusted models were run first and then 
repeated with different variables 
◦ Age at the time of the MRI scan 
◦ Education 
◦ Sex



 108 participants had SHBG data available
 Those with SHBG levels available 
◦ Older and had fewer years of education 

 Smaller proportion of White participants and 
a greater proportion of African American 
participants with data available

 All cognitive domains those with higher SHBG 
levels performed more poorly 
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 There was no significant correlation between 
SHBG and cognitive functioning

 There was no correlation between SHBG and 
WMH 

 But, older age was associated with poorer 
performance in neuropsychological domains 
and with increased WMH burden


