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Life expectancy 



Top 10 causes of death, Switzerland

https://www.who.int/data/gho/data/themes/mortality-and-global-health-estimates/ghe-leading-causes-of-death



Sex differences in risk of cardiovascular disease



Top 10 causes of DALY, Switzerland

https://www.who.int/data/gho/data/themes/mortality-and-global-health-estimates/ghe-leading-causes-of-death



Total number of adults with diabetes (20-79 years), Globally

2017 IDF Diabetes Atlas



Sex differences in diabetes risk

Yang W et al. 2010



Diabetic women to men relative risk for CHD and Stroke

Peters S.A.E et al. 2014



Lifetime risk for diagnosis of diabetes

Narayan et al. 2003



Age-adjusted all-cause mortality

Greg EW et al. 2007



Effect of sex on treatment outcomes in T2D

Greg EW et al. 2007



Sex differences in cardiometabolic diseases

Haider et al. 2020, Muka et al. 2016



Women’s life cycle



Age at menarche



Age at menarche and CVD risk

• The association between the age at menarche and CVD is 
U‐shaped

• Age at menarche could be a potential screening tool for 
women at risk of adverse CVD events.

• Strong inter-relationship between age at menarche and 
BMI limits the ability to consider their distinct influences 
on disease risks in traditional observational studies.

Women's Ischemia Syndrome Evaluation to assess major adverse CVD outcomes ( the 
first occurrence of all‐cause death, nonfatal myocardial infarction, nonfatal stroke, or 

heart failure hospitalization)



Contraception and risk of CVD

Venous thromboembolismStroke



Gestational diabetes (GDM)

• Hyperglycaemia that develops during 

pregnancy (late second trimester, 13–26 

weeks of gestation) or early in the third 

trimester (27–40 weeks) and resolves following 

delivery

• The most common medical complication of 

pregnancy (1% to >30%)

• Prevalence of undiagnosed hyperglycaemia

and even overt diabetes in young women is 

increasing.

• Maternal overweight and obesity, later age at 

childbearing, previous history of GDM, family 

history of type 2 diabetes mellitus and ethnicity 

are major GDM risk factors



Gestational diabetes (GDM)

Male fetal sex was associated with term pre-eclampsia (pooled OR 1.07 
[95%CI 1.06 to 1.09]) and gestational diabetes (pooled OR 1.04 [1.02 to 
1.07]). All other pregnancy complications (i.e., gestational hypertension, 
total pre-eclampsia, eclampsia, placental abruption, and post-partum 
hemorrhage) tended to be associated with male fetal sex, except for 
preterm pre-eclampsia, which was more associated with female fetal sex.



Menopause



Adverse metabolic changes related to menopause



Is chronological ageing or stage of reproductive aging the dominant 
factor contributing to cardiometabolic changes in women?

Unpublished data
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Unpublished data

Our findings suggest that the 
accumulation of deleterious 
exposures and damage with 
aging might contribute to 
menopause-related changes in 
CVD, and future studies will 
need to disentangle the relative 
contribution of effect of age 
and menopause in CVD risk



Menopause and Diabetes: independent of age

Heianza Y et al. 2013; Muka et al. 2017



Age at menopause



Early menopause and cardiometabolic risk

Muka et al. 2017 Jama Cardiology; Muka et al. 2018 Diabetologia



Early menopause and cardiometabolic risk

Sarnowski et al. 2017 Menopause



Early menopause and life expectancy 

Asllanaj et al. 2019 Diabetologia



Menopausal symptoms

Gold EB et al. 2006



Vasomotor symptoms

Muka et al. 2017 Plos One; Kristen et al. 2018 Menopause



Treatment of menopausal symptoms

G Sarri et al. 2017



Hormone therapy and cardiovascular disease



Hormone therapy and cardiovascular disease

Rossouw et al. 2007



Hormone therapy and cardiovascular disease
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Hormone therapy and cardiovascular risk



Hormone therapy: benefits and harms



Estrogen hypothesis: 
the evidence is amenable to alternative explanations 

Anagnostis et al. 2019 Endocrine



Adverse metabolic changes related to menopause

et al., 2018; Glisic et al., 2019



Sex hormones and risk of type 2 diabetes

Muka et al. 2017. Diabetes



3rd vs. 1st tertiles of steroid sex hormones and type 2 diabetes

Muka et al. 2017. Diabetes



Sex hormones and risk of type 2 diabetes

Muka et al. 2017. Diabetes



Sex hormones and stroke risk

Glisic et al. 2019. Circulation Research



Time to shift from estrogen to iron hypothesis?



Time to shift from estrogen to iron hypothesis?



Estrogen Signaling

ERβ

ERα

Cell membrane

Arnold et al. 2005



Alternative treatment



Alternative treatment

Muka et al. 2017 JAMA; Muka et al. Plos One



Phytoestrogens and risk of T2D in women 

Glisic at al. 2018 Adv Nutr



Phytoestrogens, cardiovascular disease and all-cause mortality 

Bondonno NP et al. 2019



Major health issues for menopausal women

M. van Dijk et al. 2015 Maturitas



Women’s life cycle



Cardiometabolic Research Group

Thank you!


