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crease in serum total T levels is only small (about 1% 
per year between the ages of 40 and 70 years) and 
shows considerable individual variation. T levels are 
therefore likely to reach the hypogonadal range in 
some ageing men. However, it has proven difficult 
to demonstrate causality between T levels and LOH 
symptoms in the ageing male population: men with 
a high symptom score often have normal T levels, 
and vice versa. Moreover, these changes do not occur 
independently of several other age-related changes, 
including cardiovascular disease, insulin resistance and 
metabolic syndrome, which can resemble symptoms 
of hypogonadism either with or without concomitant 
decline of T. Finally, the levels of hormones other 
than T also decrease with age (e.g. growth hormone, 
insulin-like growth factor-1, thyroid hormone, cortisol, 
adrenocorticotrophic hormone, dehydroepiandros-
terone sulfate and melatonin).4

One of the ongoing studies on LOH is the Turku 
Male Ageing Study and our purpose herein has been 
to review some of our recent findings with special 
reference to the correlation of testicular function 
with sexual symptoms and cardiovascular risk factor 
in ageing men.

THE TURKU MALE AGEING STUDY (TuMAS)

The TuMAS study was initiated in the year 2000 
in order to determine the frequency and stability of 
LOH symptoms and gonadal hormone levels in 40-
69 year-old men (n=28,622) in the town of Turku 

in south-western Finland. The study began with the 
mailing of an epidemiological questionnaire to the 
men asking them about general well-being and LOH 
symptoms. A total of 15,496 (54.1%) men returned the 
questionnaire, which was composed of three parts: 1) 
a simplified Turku 3-question query (T3Q; see below), 
2) the 17-question Ageing Male Symptoms (AMS) 
questionnaire5-7 and 3) a query about known illnesses 
and medications, as well as on socio-behavioural fac-
tors such as cohabiting, level of education, working 
status, amount of exercise, smoking, alcohol consump-
tion and life satisfaction. The T3Q query consisted 
of three questions: During the last 5 years, have you 
experienced 1) increasing weakness in tasks requir-
ing strength, 2) decreased libido and 3) depression? 
Men fulfilling the simplified LOH symptom severity 
criteria (≥ 2score in T3Q; n= 2,516) were invited to 
the laboratory for blood sampling to assess their sex 
hormone and lipid status; 1,619 men (64.3%) par-
ticipated. Subsequently, several nested studies have 
been carried out on all or selected subpopulations of 
the TuMAS cohort.8-11

SEXUAL SYMPTOMS, POOR LIFE 
SATISFACTION AND INCREASED USAGE OF 
HEALTH SERVICES ARE ASSOCIATED WITH 
LOH

It is generally recognized that androgens, due to 
their strong anabolic effects, are important not only 
for the maintenance of male reproductive functions 
but also for a number of other organ systems such as 

Table 1. The main, currently ongoing population based studies, addressing the endocrinology of the ageing male.

Study                           Relevant Web site Recent  
  references

The Baltimore Longitudinal Study of Aging http://www.grc.nia.nih.gov/branches/blsa/blsa.htm 31, 32

The European Male Ageing Study (EMAS) http://www.emas.man.ac.uk/main.asp

The Florey Adelaide Male Ageing Study http://www.florey.adelaide.edu.au/reserch.html 33, 34

The Flemish Male Ageing Studies, Ghent University Hospital http://www.touchbriefings.com/pdf/1711/ACF278D.pdf 35, 36

The Massachusetts Male Ageing Study (MMAS) http://www.neriscience.com/web/documents/ 37, 38
 WCMHG%202007%20Symposia%20handout.pdf

The Rancho-Bernardo Study http://www.nia.nih.gov/ResearchInformation/ 39, 40
 ScientificResources/StudyInfo.htm?id=114

The Rotterdam Elderly Study http://www.epib.nl/ergo.htm  41, 42

The Tromso Study http://clinicaltrials.gov/ct/show/NCT00119483 43, 44

The Turku Male Ageing Study (TuMAS) http://www.uta.fi/laitokset/tsph/itu/huhtaniemi.htm 8, 9


