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11 nmol/L or 3.17 ngml/L) and free testosterone (less 
than 0.18 nmol/L or 0.34 ngml/L) in the above 300 
subjects was insignificant in men aged 20-40 years 
and rose to approximately 7%, 22% and 37% in the 
decades 40-60, 60-80 and more than 80 years of age, 
respectively.39 The authors of the above studies com-
ment on the great interindividual variability of serum 
testosterone, which was marked in the older ages.

An analysis of total and bioavailable testosterone 
in 810 men aged 24-90 years adjusted for covariates 
showed a decrease of total testosterone by 1.9pg/mL 
and of bioavailable T by 18.5pg/mL per year of age 
between the ages of 50 and more than 85 years.40 A 
linear decrease of testosterone and free testosterone 
beginning during the third decade was noted between 
the ages of 30 and 90 years in 890 men participating 
in the Baltimore Longitudinal Study of Aging. The 
average change for testosterone was 0.110 nmol/L per 
year and 0.005 nmol/L for free testosterone. SHBG 
rose at a slightly greater rate in the older than in the 
younger men.41 The authors of this study calculated 
the percentage of men in each decade who were 
considered hypogonadal, having T values less than 

11.3nmol/L (3,25 ng/mL). The prevalence of the so 
defined hypogonadism increased progressively from 
relatively low levels for men less than 49 years of age 
to 12%, 19%, 28% and 49% by total testosterone or 
to 9%, 34%, 68% and 91% by free T index in men in 
their 50’s, 60’s, 70’s and 80’s, respectively. It is to be 
noted, however, that the value of 3.25ng/mL taken as 
a limit for hypogonadism is well within the range of 
normal values given by many authors (3-10 ng/mL).

The largest study of age trends in testosterone, 
DHEA, DHEA-S and other hormones was conducted 
in 1156 participants of Massachusetts male aging 
study (MMAS) who were at baseline 40-70 years 
old. It was found that testosterone declined cross-
sectionally at 0.8% per year of age, whereas free and 
albumin-bound testosterone declined at about 2% 
per year and SHBG increased at 1.6% per year. The 
finding that good health added 10-15% to the level 
of androgens and the fact that longitudinal decline 
was steeper suggests that incident poor health may 
accelerate the age-related decline in androgen levels.16

Dihydrotestosterone levels have not been found to 
be related with aging.38,42 The concentration of DHT 

Table 5. Testosterone changes in aged subjects

Authors N Age Studies results 

Zumoff B et al 198243 35 21-85yrs 35% decrease between 
21 and 85 years of age

Morley JE et al 198736 77 61-87yrs Longitudinal 1981-1982, 
1984, 1989, 1990

Decrease 1.1ngml/L 
(3.7 nmol/L) decade

Vermeulin A et al 199637 300 20-100yrs Longitudinal 13 years At 75yrs mean T 2 thirds and FT 50% of T at 20yrs

Ferrini R et al
Rancho Bernardo 
Study 199840

810 24-90yrs Longitudinal 
1984, 1987, 1993

Testosterone decline by 1.9pgml/L
FT decline by 18.5pgml/L

Barret-Connot E
et al 199942

856 50-89yrs Decade 50-59 (n=701)
T=10.5±3.07 nmol/L
Bioavail T=4.27±1.09 nmol/L
Decade 80-89 (n=155)
T=10.3±4.4 nmol/L
Bioavail T=2.61±1.07 nmol/L

Harman SM et al
Baltimore Longitudinal 
Study on Aging 200144

890 58±15yrs Cross-sectional 
3rd to 9th decade

Testosterone decline 0.124nmol/L yearly
T/SHBG – 0.0049nmol/L yearly

Feldman HA et al
Massachusetts Male Aging 
Study 200216

1156 40-69yrs 
at baseline

Longitudinal 
1987+1989

Cross-sectional T= -1.6%
 FT= -2.3%
Multitudinal T= -0.8%
 FT= -2%




