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Diabetes around the world in 2021

International Diabetes Federation, Diabetes Atlas 10th Edition, 2019



Endocr Rev, Volume 37, 9 May 2016 Page 278-316 doi: 10.1210/er.2015-1137. 

Diabetes prevalence in woman and men



Lancet Series on Gender Equality, Norms and Health, Paper 1, 2019



• Biological risk factors

• Psychological risk factors 

• Genetic predisposition

• Diabetes complications 

• Antidiabetic Agent



Lifelong impact and interaction between sex and gender on development and outcomes of
Type 2 Diabetes Mellitus (T2D)

Endocr Rev, Volume 37, 9 May 2016 Page 278-316 doi: 10.1210/er.2015-1137. 



Sex and prevalence of impaired fasting glucose, impaired glucose tolerance and T2DM

Isolated IFG was more frequent in men  (13.1 vs. 6.2%), whereas isolated IGT was more frequent in women 

(20.7 vs. 11.3%). 

• AusDiabStudy • Inter99 Study • GENNID Study Group

835 men 1329 women

Diabetes. Volume 55, December 2006, Pages 3529-35. doi: 10.2337/db06-0577.



Prevalence of prediabetes and diabetes in women

Endocr Rev., Volume 37, 9 May 2016, Pages 278-316. doi: 10.1210/er.2015-1137. 

Women show an acceleration of developing diabetes after

menopause



The associations of menopausal age and reproductive life span

(menopausal age minus menarcheal age) with diabetes risk: results from the

EPIC-INTERACT STUDY

Diabetes Care. Volume 36, 10 December 2012, Pages 1012-9. doi: 10.2337/dc12-1020.



Testosterone deficiency and T2DM in men 

Endogenous Sex Hormones and the Development of Type 2 Diabetes in Older Men and Women: 

the RANCHO BERNARDO STUDY 

Diabetes Care. January 2002, Volume 25 Pages 55-60. doi: 10.2337/diacare.25.1.55..



Testosterone excess and T2DM in women

Plasma sex steroid hormones and risk of developing type 2 diabetes in women: a prospective study 

Results

In PostMenopausal women, higher plasma levels of oestradiol and testosterone were strongly and prospectively related to 

increased risk of developing type 2 diabetes. 

Diabetologia. Volume 50, !4 august 2007 Pages :2076-84. doi: 10.1007/s00125-007-0785-y. 



Gestational Diabetes and T2DM 

Persistence of Risk for Type 2 Diabetes After Gestational Diabetes Mellitus

Conclusions

Gestational diabetes mellitus predicted markedly increased rates of type 2 diabetes.

Diabetes Care 2022;45:864–870, https://doi.org/10.2337/dc21-1430.



Diabetologia 2021, DOI 10.1007/s00125-021-05618-w
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Work stress and T2DM

Work Stress, Obesity and the Risk of Type 2 Diabetes: Gender-Specific Bidirectional Effect in the Whitehall II

Study

Among women, work stress was associated with higher risk of T2DM in the obese (HR 2.01: 1.06; 3.92) but not in the 

nonobese (PINTERACTION = 0.005)

Obesity (Silver Spring). Volume 20, February 2012, Pages 428-33. doi: 10.1038/oby.2011.95. 
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Fetal sex influences gene expression and produces functional differences in the human placentas that increase the 

susceptibility to developing type 2 diabetes in the offspring.

Sexual dimorphism in genetic predisposition

Results:

Sex-specific differences were found in

genetic loci, which are involved in

regulatory functions of adipose tissue

and insulin biology

Nature. 2015 Feb 12;518(7538):187-196. doi: 10.1038/nature14132.
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Eur Heart J. 2020 Apr 1;41(13):1346-1353. doi: 10.1093/eurheartj/ehz913.

Women has major risk to develop cardiovascular diseases



Sex differences in the risk of vascular disease associated with diabetes

Biol Sex Differ. 2020 Jan 3;11(1):1. doi: 10.1186/s13293-019-0277-z.
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Long-Term Effectiveness of Liraglutide for Weight Management and Glycemic Control in Type

2 Diabetes

Conclusions: 

Prolonging treatment with Liraglutide can lead to durable benefits in relation to weight and glycemic control, with 

a greater impact on women.

Int J Environ Res Public Health., Volume 17, 27 Dec 2019, doi: 10.3390/ijerph17010207. 



Gender difference in Cardiovascular Outcomes with SGLT-2 inhibitors and GLP-1 receptor

agonist in Type 2 Diabetes:

A Systematic Review and Meta-analysis of Cardio-Vascular Outcome Trials

Diabetes Metab Syndr. 2020 May-Jun;14(3):181-187. doi: 10.1016/j.dsx.2020.02.012.



• Sex is a fundamental biological factor, which plays a key role in regulation of homeostasis in health and causes

vulnerability to cardiometabolic risk factors, as well as manifestation, clinical picture, and management of T2DM;

• The care of diabetic pregnancy demands special attention, because this vulnerable phase programs health of offspring

even in a sex-specific way;

• Psychosocial factors also impact development and progression of diabetes and coping in a gender-dimorphic way.

Conclusions

Modern personalized treatment has to consider differences in biological factors, like genetic predisposition, sex hormones, 

and neurohumoral pathways, as well as behavioral and environmental differences between men and women 
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