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Arnold Adolph 
Berthold 1803-61

In 1849 Arnold Adolph Berthold demonstrated that it was possible to
transplant testicles to castrated cockerels, and that this procedure ensured
their normal development; and thus, he concluded that testicles secreted
a blood-bound substance with masculinizing properties.



Charles-Edouard Brown-Sequard
1817-94



Pud Galvin 1856-1902

The same year the baseball 
player Pud Galvin 
experimented with this elixir as 
a performance enhancing agent





Ben Johnson stanozolol
1988

Gerd Bonk 1951-2014

DDR had a succesful program

Anabolic steroids enter the world of  sports



Effects



600 mg 
Testosterone

weekly vs
placebo



Adverse effects



Experiences from DDR

Kilde: Franke WW, Berendonk B. Hormonal doping and androgenization of athletes: a secret program of the German Democratic
Republic government. Clin Chem 1997;43(7):1262-79



Expected adverse effects



Data from Antidoping Denmark

• 1219 doping sanctioned individuals in Danish 
fitness centres: 2006-2018

• 1189 of  these were males living in Denmark
• 545 with a positive urine sample and 644 refused

to deliver a urine sample



Study design

• Cohort study
• 10-50 age and sex matched controls



Demograhics
AAS users

(n=1189)

Control participants

(n=59450)

Age at baseline Mean (SD), years

27.4 (6.9) 27.4 (6.9)

Education level at baseline 

10 years or less N (%) 300 (25.2) 9,290 (15.6)

10 to 15 years N (%) 782 (65.8) 36,087 (60.7)

15 years or more N (%) 72 (6.1) 12,023 (20.2)

Missing N (%) 35 (2.9) 2,050 (3.4)



Occupational status

Occupational Status at baseline AAS-users Controls

Self-supporting N (%) 880 (74.0) 50,319 (84.6)

Sick leave – temporarily N (%) 44 (3.7) 1,159 (2.0)

Sick leave – permanently N (%) 38 (3.2) 1,513 (2.5)

Unemployed N (%) 208 (17.5) 5,916 (10.0)

Missing N (%) 19 (1.6) 543 (0.9)



Risk of  becoming being disability
pension





Health effects





Psychiatric effects

“Three women could be 
bouncing naked on a trampoline 
in front of  you, and all you’d 
want is a cup of  tea.” 



Bispebjerg og Frederiksberg Hospital

Testosterone improves mental well-
being in hypogonadal men. 

Castration in prostate cancer leads to 
depression

24

• Walther A, Breidenstein J, Miller R. Association of Testosterone Treatment With Alleviation of Depressive Symptoms in Men: A Systematic Review and Meta-analysis. JAMA Psychiatry. 2019 Jan 1;76(1):31-40.
• McHenry J, Carrier N, Hull E, et al.: Sex differences in anxiety and depression: role of testosterone. Front Neuroendocrinol 2014; 35:42–57
• Nead KT: Androgens and depression: a review and update. Curr Opin Endocrinol Diabetes Obes 2019; 26:175–179
• Fischer S, Ehlert U, Amiel Castro R: Hormones of the hypothalamic-pituitary-gonadal (HPG) axis in male depressive disorders - A systematic review and meta-analysis. Front Neuroendocrinol 2019; 55:100792



Incidence of  psychopharmacological
treatment



Psychiatric disorders



Effects on skin



Effects on the heart

Users Controls P
Ischaemic heart
disease 1.10% 0.68% 0.28

Other forms of  heart 
diseases 3.67% 1.76% 0.0048

Thromboembolic
disorders 1.83% 0.39% 0.0003



Internal organs

Users Controls P
Diseases of  the liver 0.92% 0.15% 0.0042
Disease of  gallblader, 
biliary tract and pancreas 1.83% 1.16% 0.21

Diseases of  the kidney  1.65% 0.61% 0.012
Kidney stone 2.57% 1.34% 0.036



Reproductive organs
Disease AAS-users controls P

Male infertility 6.61% 3.06% <.0001
Testicular dysfunction 2.20% 0.15% <.0001

Testosterone supplementation 1.90% 0.23% <.0001
Medication against erectile
dysfunction 11.20% 3.76% <.0001

Gynecomastia 13.94% 1.30% <.0001
Surgery of  the breast (surgery 
code: KH) 6.79% 0.53% <.0001



Cancers



Fertilitet og anabole steroider



Fertility = fecundity * sex appeal



Male fertility before and after 
androgen abuse 

Research endpoints:
• To compare the fertility rate in androgen users with 

that of  a cohort of  age matched male controls.
– To estimate the difference in fertility rates between the 

two groups.
– To estimate the difference in the prevalence of  assisted 

reproduction between the two groups.
• To estimate the change in fertility following a 

positive test in an anti-doping intervention 
program.



  Baseline Follow-up 

  AAS Control p-value AAS Control p-value 

Age in years (SD) 26.2 (6.3) 26.2 (6.3) 0.99 33.6 (6.4) 33.5 (6.5) 0.74 

Person-years 5265 50975 NA 9276 90611 NA 

Average follow-up in 

years (SD) 

9.7 (1.4) 9.4 (2.1) 0.0007 17.0 (3.9) 16.6 (4.1) 0.03 

Number of children 102 1343 NA 382 4008 NA 

Fertility rate per 100 

person-years 

1.94 2.63 0.0028* 4.12 4.42 0.18 

Childless 86.24% 83.14% 0.064 54.50% 56.73% 0.31 

Assisted reproduction 0.55% 1.41% 0.11 5.69% 5.28% 0.69 

A diagnosis of infertility 1.47% 0.94% 0.23 6.61% 3.08% <0.0001* 

No. of observations 545 5450  545 5450  

 



Fertility rate



Cumulative fertility rate



Mortality in users of  anabolic steroids



Conclusion
• Anabolic steroids
– provide an efficient shortcut to achieve muscle growth 
– is also associated with a range of  side effects and 

premature death
• Most common somatic adverse drug reactions:
– gynaecomastia
– infertility
– testicular dysfunction
– acne

• Use of  anabolic steroid use is strongly associated 
with anti-social behaviour
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