
Sex and gender differences in 
Alzheimer‘s and cognitive screening 

Maria Teresa Ferretti, PhD 
Co-founder and Chief Scientific Officer, Women’s Brain Project 

October 7th 2021, MoCA free webinar 



Remembering Dr Nadia Chaudhri 
 



Our agenda 

1 

2 

3 

Gender medicine and precision medicine:  
the work of Women‘s Brain Project 

Sex and gender differences in Alzheimer‘s disease  
I – risk factors, biomarkers, clinical trials 

Sex and gender differences in Alzheimer‘s disease 
II – focus on cognitive assessment 

Q&A 

Q&A 

Q&A 

@womensbrainpro	



1  
 

Gender Medicine  
and  

Precision Medicine 
 

The work of WBP 



Women’s Brain Project (WBP) –  
A clear purpose to transform brain and 
mental diseases 

OUR MISSION WHO WE ARE 

 

WBP is leading an unprecedented initiative to 
understand how SEX AND GENDER FACTORS 

impact brain and mental diseases to achieve 
precision medicine 

 

Improve the state of medical treatments and 
drug development for BRAIN AND MENTAL 
HEALTH through sex and gender factors 

analysis as a gateway to PRECISION MEDICINE 

@womensbrainpro	
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Positioning sex differences within Precision Medicine 



Precision medicine and breast cancer 

Himmsconference.org  
@womensbrainpro	



Why we need precision medicine in neurology 

•  Late/no diagnosis 

•  Low use of biomarkers 

•  No treatment or  

•  Treatment often based 
on trial and error 
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1Fernandenz et al., J Neurol 2010; 2Breen et al., J Neurol 2013; 3Paganoni et al., Am Lat Scl Frontotemp Deg 2014; 4 Alzheimer Europe 
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Poll 1 
Are sex and gender synonyms? 
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Image	source:	CIHR	

Both sex and gender are 
determinants of health 
(source: WHO) 
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Gender medicine 
Women’s health is not just bikini medicine 

@womensbrainpro	
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Sex and gender differences in AD 
 

Part I: risk factors, biomarkers, 
 clinical trials 



Alzheimer’s - a progressive, neurodegenerative 
disease 

•  Prodromal phase: MCI= mild cognitive 
impairment 

•  High heterogeneity 

•  Symptomatic therapies  
•  Aducanumab approved by FDA as 

disease-modifying 
•  Early diagnosis is key 

•  2/3 patients worldwide are women  

Healthy 
brain 

Advanced 
Alzheimer’s 

Amyloid plaque Neurofibrillary tangle 
(tau) 

@womensbrainpro	



First textbook on the topic 

•  > 400 pages 
•  > 60 authors 
•  15 countries 
•  3 sections (basic science,  
clinical science, 
 socioeconomic factors) 
•  16 chapters 
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Women representation 
 in clinical trials 

17 



Sex and gender 
differences in 
modifiable risk factors:  
 
Opportunities for 
personalized 
strategies of risk 
reduction 

 Livingstone et al, Lancet Commission 2020 
 

Fan et al., Brain 2020 @womensbrainpro	



Genetic risk prediction accuracy  increases 
by considering sex differences 

Fan et al., Brain 2020 @womensbrainpro	
Fan et al; Brain 2020 



Sex-differences in biomarkers: 
 tau 

Buckley et al., Annals of Neurology 2020 
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Sex as modifier of tau accumulation rate 
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Sex and gender differences in 
Alzheimer‘s disease 

 
 Part II – focus on cognitive 

assessment 
 



The clinical continuum of Alzheimer’s 

@womensbrainpro	



Poll 2 
In your experience, do women and men 
generally perform differently on 
neuropsychological tests? 

@womensbrainpro	



Differences in verbal memory (aMCI) 

RAVLT: Rey Auditory Verbal 
Learning test, immediate recall 
 
HpVR: normalized hippocampal 
volume 
 
Women 
Men 
 
 

@womensbrainpro	
(Sundermann et al., Neurology 2016) 



Gammaga, Foldi and Au;  
in Sex and Gender difference sin Alzheimer’s Disease, Elsevier, 2021 



Do women miss early diagnosis? 

@womensbrainpro	
See also: Stricker et al, 2020 



Faster decline in women with MCI 
 

Lin et al., 2015, A&D Sohn et al., Scientific Reports 2018 
@womensbrainpro	



The MoCA test 

 
     

Short term memory 
 
Visuospatial abilities 
 
Executive function 
 
Attention, concentration,  
working memory 
 
Language 
 
Orientation in time and space 
 
 
 
 

Nasreddine et al, 2005 
@womensbrainpro	



Variables that affect MoCA  

•  Age 
 
•  Education 
 

How about gender? 

1 point is added to the test-taker's score if they have 12 years or less 
of formal education  

@womensbrainpro	

Conti et al., 2015; Freitas et al., 2011; Kenny et al., 2013; Narazaki et al., 
2013; Oren et al., 2015; Rosetti et al., 2011; Santangelo et al., 2014  
 



 
Examples of 
papers that found 
no sex differences 

•  Luis CA, et al 2009  
•  Freitas et al., 2011  
•  Bernstein IH, et al. 2011  
•  Rosetti et al., 2011  
•  Freitas et al. 2012 
•  Narazaki et al., 2013 
•  Santangelo et al., 2014  
•  Conti et al., 2015  

@womensbrainpro	

•  Kaya et al. 2014 
•  Engedat, et al. 2021 
•  Borland et al, 2017 
•  Konstantopoulos et al., 2016 
•  Thomann et al., 2018  

 
Examples of 
papers that found 
sex differences 



MoCA – 
paper that found sex differences 

@womensbrainpro	

population community 
dwelling 

 

NCI MCI AD 
dementia 

 Kaya et al. 
2014 

Turkish F<M 

Engedat, et 
al. 2021 

Norwegian F>M 

Borland et al, 
2017 

Swedish F>M 

Konstantopo
ulos et al., 
2016  

Greek F>M 



Looking forward 
Sex and gender differences in cognitive 
assessment 

•  Direct comparison of scores vs multivariate regression 

•  In ’healthy’ individuals we have no info on biomarker status (some might be 
AD +ve!) 

•  Sex differences might depend on disease stage and differ by domain 

•  Even when absolute values are equal, sex differences might exist in the 
diagnostic or predictive value 

 

@womensbrainpro	



Conclusions 

•  Sex and gender differences have 
been found in fundamental 
clinical features of AD, including 
biomarkers and 
neuropsychological scores 

•  Such differences might be 
leveraged for more precise 
diagnostic tools (with new tests 
or sex-adjusted cut offs) 

•  From ‘one size fits all’ to 
precision medicine 



Follow us @womensbrainpro 
 and donate to WBP!  
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