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Agenda	
  

•  What	
  are	
  sex	
  and	
  gender	
  differences	
  and	
  how	
  do	
  they	
  interact	
  
with	
  health	
  

	
  
•  How	
  a	
  focus	
  on	
  sex	
  and	
  gender	
  can	
  change	
  our	
  research	
  

pracFce	
  

•  A	
  concerted	
  effort	
  



X: 1669 genes 
heart, brain, immune function 

Y: 78 genes,  
sex-specific  

Gender	
  –	
  sociocultural	
  aspects,	
  gender	
  
roles	
  and	
  stereotypes,	
  subjec;ve	
  gender	
  
percep;on	
  

Sex	
  –	
  biological	
  factors,	
  	
  	
  	
  	
  	
  
genes	
  und	
  hormones	
  

Sex	
  hormones	
  

Terminology:	
  Sex	
  and	
  Gender	
  



Biological personalization 
Social personalization 

Personaliza;on	
  of	
  medicine	
  



	
  
	
  
	
  

Regitz-­‐Zagrosek,	
  EMBO	
  Rep,	
  2012	
  

Interac;on	
  of	
  sex	
  and	
  gender	
  



Chipkin SR, Am J Med, 2017 



Where	
  are	
  we	
  coming	
  from?	
  A	
  very	
  brief	
  history	
  of	
  sex	
  
and	
  gender-­‐sensi;ve	
  medicine	
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Sex	
  differences	
  

•  GeneFcs	
  

•  Hormones	
  

•  EpigeneFcs	
  

•  -­‐>	
  metabolism	
  
	
  
•  -­‐>	
  pharmacokineFcs	
  (drug	
  toxicity)	
  
	
  
•  -­‐>	
  inflammaFon	
  



Gender	
  differences	
  

•  Gender	
  roles	
  
•  Gender	
  idenFty	
  
•  Gender	
  relaFons	
  
•  InsFtuFonalized	
  gender	
  

•  -­‐>	
  disease	
  percepFon	
  
	
  
•  -­‐>	
  access	
  to	
  healthcare	
  

•  -­‐>	
  therapeuFc	
  choices	
  

•  -­‐>	
  medical	
  communicaFon	
  



Every	
  cell	
  has	
  a	
  sex	
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NIAAA	
  PublicaFons,	
  2003	
  

Hormones	
  



 
 
 

Oertelt-­‐Prigione	
  S,	
  Autoimm	
  Rev,	
  2012	
  

Hormonal	
  changes	
  and	
  disease	
  



Obias-­‐Manno,	
  J	
  Women‘s	
  Health,	
  2007	
  

Phamacokine;cs	
  and	
  drug	
  toxicity	
  



The	
  need	
  for	
  new	
  considera;ons	
  in	
  
our	
  research	
  prac;ce...	
  



X Y X X 
Chromosome 20 

SRY	
  

Sandberg	
  K	
  and	
  Ji	
  H,Biol	
  Sex	
  Diff,	
  2012	
  
Arnold	
  A	
  and	
  Chen	
  X,	
  Front	
  Neuroendocrinol,	
  2009	
  	
  

The	
  separa;on	
  of	
  genes	
  and	
  hormones	
  



 
 
 

Source:	
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Turturro	
  A,	
  J	
  Gerontol	
  A	
  Biol	
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  Med	
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XY	
  

XX	
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Impact	
  of	
  the	
  examiner‘s	
  sex	
  on	
  lab	
  animal	
  behavior	
  

Sorge	
  RE,	
  Nat	
  Methods,	
  2014	
  

We	
   found	
   that	
   exposure	
   of	
   mice	
   and	
   rats	
   to	
   male	
   but	
   not	
   female	
  

experimenters	
   produces	
   pain	
   inhibiFon.	
   Male-­‐related	
   sFmuli	
   induced	
   a	
  

robust	
   physiological	
   stress	
   response	
   that	
   results	
   in	
   stress-­‐induced	
  

analgesia.	
   This	
   effect	
   could	
   be	
   replicated	
   with	
   T-­‐shirts	
   worn	
   by	
   men,	
  

bedding	
  material	
  from	
  gonadally	
  intact	
  and	
  unfamiliar	
  male	
  mammals,	
  and	
  

presentaFon	
  of	
  compounds	
  secreted	
  from	
  the	
  human	
  axilla.	
  	
  

	
  

Experimenter	
  sex	
  can	
  thus	
  affect	
  apparent	
  baseline	
  responses	
  in	
  behavioral	
  

tes;ng.	
  



Gender	
  Index	
  –	
  a	
  poten;ally	
  different	
  impact	
  of	
  sex	
  
and	
  gender	
  on	
  recurrence	
  of	
  cardiovascular	
  disease	
  

Norris CM, J Womens Health, 2017 

(1)  primary	
  earner	
  in	
  the	
  household,	
  	
  
(2)  personal	
  income,	
  	
  
(3)  numbers	
  of	
  hours	
  per	
  week	
  spent	
  doing	
  housework,	
  	
  
(4)  status	
  of	
  primary	
  person	
  responsible	
  for	
  doing	
  housework,	
  	
  
(5)  level	
  of	
  stress	
  at	
  home,	
  	
  
(6)  Bem	
  Sex	
  Role	
  Inventory	
  masculinity	
  score,	
  and	
  	
  
(7)  Bem	
  Sex	
  Role	
  Inventory	
  femininity	
  score.	
  	
  
	
  
The	
  gender-­‐related	
  score	
  represents	
  the	
  probability	
  (between	
  0%	
  and	
  

100%)	
  for	
  each	
  paFent	
  to	
  be	
  a	
  “woman”.	
  The	
  lower	
  the	
  reported	
  
score,	
  the	
  more	
  the	
  paFent	
  reported	
  characterisFcs	
  tradiFonally	
  
ascribed	
  to	
  men	
  and	
  the	
  higher	
  the	
  score,	
  the	
  more	
  the	
  paFent	
  
reported	
  characterisFcs	
  ascribed	
  to	
  being	
  a	
  woman.	
  Intermediate	
  
scores	
  represent	
  paFents	
  with	
  an	
  equivalent	
  level	
  of	
  characterisFcs	
  
tradiFonally	
  ascribed	
  to	
  women	
  and	
  men.	
  



A	
  concerted	
  effort...	
  



Of	
  the	
  first	
  100	
  Google	
  images	
  about	
  „heart	
  amack“	
  4	
  are	
  women....	
  





The	
  story	
  of	
  the	
  ”female”	
  heart	
  aaack	
  –	
  	
  
a	
  concerted	
  effort	
  

Increased	
  death	
  rates	
  in	
  young	
  women	
  

Reduced	
  awareness	
  in	
  physician	
  

Reduced	
  awareness	
  in	
  women	
  

InvesFgaFon	
  of	
  symptoms	
  

Campaigns:	
  Go	
  Red	
  for	
  Women	
  

Women´s	
  secFons	
  within	
  Cardiological	
  
SocieFes	
  

FDA	
  Office	
  on	
  Women´s	
  Health	
  

NIH	
  mandates	
  inclusion	
  of	
  informaFon	
  
about	
  sex	
  

Inclusion	
  in	
  teaching	
  

Barbra	
  Streisand	
  and	
  Laura	
  Bush	
  

Problem	
  iden;fica;on	
  

Science	
  to	
  iden;fy	
  causes	
  -­‐	
  
provider	
  

Science	
  to	
  iden;fy	
  causes	
  -­‐	
  
popula;on	
  

Science	
  to	
  iden;fy	
  causes	
  -­‐	
  
clinical	
  

Awareness	
  raising	
  general	
  
public	
  

Parallel	
  organiza;on	
  

Official	
  organiza;on	
  

Inclusion	
  by	
  funding	
  bodies	
  

Teaching	
  

Public	
  Advocates	
  (Funders)	
  



Which	
  elements	
  were	
  necessary?	
  

Reduc;on	
  of	
  
preventable	
  female	
  

heart	
  aaacks	
  

Problem	
  iden;fica;on	
  

Science	
  to	
  iden;fy	
  causes	
  -­‐	
  
provider	
  

Science	
  to	
  iden;fy	
  causes	
  -­‐	
  
popula;on	
  

Science	
  to	
  iden;fy	
  causes	
  -­‐	
  
clinical	
  

Science	
  to	
  iden;fy	
  causes	
  –	
  
basic	
  

Awareness	
  raising	
  general	
  
public	
  

Parallel	
  organiza;on	
  

Official	
  organiza;on	
  

Teaching	
  

Public	
  Advocates	
  (Funders)	
  

Legisla;on	
  

Guidelines	
  

PG	
  Training	
  
Standardiza;on	
  



Which	
  elements	
  were	
  necessary?	
  

Problem	
  iden;fica;on	
  

Science	
  to	
  iden;fy	
  causes	
  -­‐	
  
provider	
  

Science	
  to	
  iden;fy	
  causes	
  -­‐	
  
popula;on	
  

Science	
  to	
  iden;fy	
  causes	
  -­‐	
  
clinical	
  

Science	
  to	
  iden;fy	
  causes	
  –	
  
basic	
  

Awareness	
  raising	
  general	
  
public	
  

Parallel	
  organiza;on	
  

Official	
  organiza;on	
  

Teaching	
  

Public	
  Advocates	
  (Funders)	
  

Legislature	
  

Guidelines	
  

PG	
  Training	
  
Standardiza;on	
  



 
 
 

Implementa;on	
  of	
  	
  
gender	
  in	
  medicine	
  

Formal	
  ins;tu;onal	
  support	
  

Interdisciplinary	
  	
  
implementa;on	
  team	
  

External	
  project	
  funding	
  
for	
  implementa;on	
  

Longstanding	
  research	
  
interests	
  in	
  gender	
  aspects	
  

Insitu;onal	
  visibility	
  
Quality	
  criterion	
  

Connec;on	
  to	
  (inter)na;onal	
  
	
  gender	
  ins;tu;ons	
  

Societal/poli;cal	
  percep;on	
  	
  
of	
  the	
  relevance	
  of	
  gender	
  

modified from Jenner S…Oertelt-Prigione S, J Fam Viol, 2015 

Implementation needs for sex and 
gender-sensitive research and practice 



 
 
 

The	
  road	
  ahead….	
  

•  Sex	
  and	
  gender-­‐sensFve	
  medicine	
  is	
  in	
  a	
  transiFon	
  phase	
  

•  From	
  personal	
  to	
  systemic	
  

•  Structural	
  roles	
  and	
  elements	
  will	
  come	
  to	
  the	
  forefront	
  

	
  
How	
  can	
  each	
  stakeholder	
  in	
  their	
  capacity	
  support	
  this	
  process?	
  



Thank	
  you	
  for	
  your	
  aaen;on!	
  

For	
  quesFon,	
  comments,	
  remarks….	
  
sabine.oertelt@radboudumc.nl	
  
	
  



 
 
 

GWAS	
  Studies	
  

Wise	
  AL,	
  Am	
  J	
  Hum	
  Gen,	
  2013	
  



Principles	
  of	
  implementa;on	
  research	
  

„the systematic study of how a specific set of activities and 
designated strategies are used to successfully integrate 
an evidence-based public health intervention within 
specific settings“ (CDC, RFA_CD-07-005) 

 
„the exchange, and ethically-sound application of knowledge 

–within a complex set of interactions among researchers 
and users- to accelerate the capture of the benefits of 
research for Canadians through improved health, more 
effective services and products, and a stregthened health 
care system“ (Canadian Institutes of Health Research) 

 
 

•  Health care systems perspective 

•  Evidence-based (PH) 

•  Specific settings (intersectional, 
 culturally-aware and 
socioeconomically 
 informed perspective) 

•  Ethically sound 

•  Stakeholder inclusive 


