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Summary

Aim. We evaluated the relationship between total testosterone levels, libido and erecrile functions (ED) among men with
sexual dysfunction and late-onset hypogonadism (LOH).

Material and methods. 334 men over 50 years with LOH and sexual dysfunctions (low libido and/or ED) were invited to
complete the International Index of Erectile Function questionnaire (IIEF-5), as a diagnostic tool for ED and libido was assessed
using modified the Brief Sexual Function Inventory questionnaire (BSFI). Serum total testosterone (TT) were measured. Linear
regresion model were used to analyze the factors that are associated with sexual dysfunctions and testosterone levels.

Results. Mean patient age was 64 = 9.2 years (range 50 to 78). Of the men 51% had low, 37% moderate and 12% high
libido. Mean serum total testosterone levels among men with low, moderate and high libido were 2.4, 2.9 and 3.3 ng/mL
respectively, and differences among means were statistically significant (p < 0.01). There was significant inverse relationship
between BSFI score and total testosterone (r = -0.3481, p < 0.05) and BSFI score and age (r = -3382, p < 0.02). Moreover,
there was significant inverse relationship between IIEF-5 score and total testosterone (r = -0.3123, p < 0.002) and IIEF-5
score and age (r = -0.3463, p < 0.02). These relationships were significant after adjustment for age and BMI.

Conclusions. Erectile dysfunctions are more specific symptom of late-onset hypogonadism than low libido and correlated
negatively with testosterone levels. Total testosterone level is an inadequate measure of sexual dysfunctions in men over
50 years.

Key words: men, testosterone, libido, erectile dysfunctions

Streszczenie

Cel pracy. Oceniano zwiazki pomiedzy stezeniem testosteronu, libido oraz zaburzeniami wzwodu u mezczyzn z hipogo-
nadyzmem p6znym (LOH) oraz zaburzeniami seksualnymi.

Materiat i metody. Badano 334 mezczyzn > 50. roku zycia z hipogonadyzmem péznym oraz zaburzeniami seksualnymi
(obnizone libido i/lub zaburzenia wzwodu). Badani wypetniali ankiety oceniajace funkcje erekcyjne (International Index of
Erectile Function — IIEF-5) oraz libido (zmodyfikowany kwestionariusz Brief Sexual Function Inventory = BSFI). Oznaczano
stezenia testosteronu catkowitego (TT).

Wyniki. Wiek pacjentéw wynosit $rednio 64 = 9,2 lat (od 50 do 78 lat). W badanej grupie 51% miato niskie libido,
37% umiarkowane oraz 12% wysokie libido. Srednie stezenie testosteronu catkowitego wsréd pacjentéw z niskim, umiar-
kowanym oraz wysokim libido wynosito odpowednio 2,4, 2,9 oraz 3,3 ng/mL, a réznice pomiedzy grupami byty znamien-
ne statystycznie (p < 0,01). Stwierdzono istotng ujemna korelacje pomiedzy wskaznikiem BSFI a stezeniem testosteronu
catkowitego (r = -0,3481, p < 0,05) oraz wskaznikiem BSFI a wiekiem chorych (r = -3382, p < 0,02). Wykazano réwniez
istotna ujemna korelacje pomiedzy wskaznikiem IIEF-5 a stezeniem testosteronu catkowitego (r = -0,3123, p < 0,002) oraz
wskaznikiem IIEF-5 a wiekiem chorych (r = -0,3463, p < 0,02). Wykazane korelacje byty istotne po wytraceniu wptywu wieku
i wskaznika masy ciata (BMI).

Whioski. Zaburzenia wzwodu sa bardziej specyficznym objawem hipogonadyzmu p6éZnego u mezczyzn niz obnizone
libido i koreluja ujemnie ze stezeniem testosteronu catkowitego. Oznaczanie stezenia testosteronu catkowitego nie jest wy-
starczajacym narzedziem diagnostycznym wszystkich zaburzen seksualnych u mezczyzn.

Stowa kluczowe: mezczyzni, testosteron, libido, zaburzenia wzwodu
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Accompanying the aging process are certain criti-
cal conditions that are often associated with decreased
testosterone, such as decreased sense of well-being,
depression, decreased libido and increased erectile
dysfunction (ED) (1). Associated with aging decreasing
of total testosterone (TT) levels is named Late-Onset
Hypogonadism (LOH) (2). Testosterone is a major
androgen which is essential for the development and
maintenance of male sexual characteristics. However,
the physiological role of TT in male sexual behavior is
not well understood. Results of several studies about
the relationship between TT and sexual behavior have
been conflicting or not significant. Probably, the most
specific symptoms of this process are ED. However,
testosterone deficiency is linked to multiple causes of
metabolic syndrome as well as ED and may be a cen-
tral factor in the pathology of ED (3). Moreover, there is
wide individual variability in the threshold of serum TT
below which impairment of sexual function becomes
evident (4, 5). Testosterone enhance libido in some
patient but a causal relationship between altered an-
drogen levels, ED and libido is still discussed (6). Nev-
ertheless, measurement of serum TT level has become
standard clinical practice in the evaluation of ED and
especially decreased libido.

Moreover, management of LOH is difficult because
there is not wide accepted low limit of normal TT levels.
Guidelines from the Endocrine Society have defined
LOH as a TT level of less than 200 ng/dL. These low
levels must occur in conjunction with one or more of
the signs and symptoms of hypogonadism (6). In con-
trast, the American Society of Andrology has stated
that symptomatic men with reliable TT levels less than
300 ng/dL should be considered hypogonadal (7) and
in recommendations of The International Society for
the Study of the Aging Male symptomatic, aged men
with reliable TT levels less than 350 ng/dL can be con-
sidered hypogonadal (2).

We used modified the Brief Sexual Function Inven-
tory (BSFI) as a validated instrument for assessing li-
bido (8) and the International Index of Erectile Function
questionnaire (IIEF-5) as tool to assessing ED to evalu-
ate the relationship between libido, ED and TT levels
and clinical importance of low libido in the evaluation
of men with LOH.

MATERIAL AND METHODS

Our study included 334 men treated in Department
of Endocrinology, Medical Centre for Postgraduate
Education in Warsaw with a primary complaint of LOH.
LOH was defined as as a TT level of less than 350 ng/dL
in conjunction with one or more of the signs and symp-
toms of hypogonadism like low sex drive (libido), ED or
lack of nocturnal erections. We excluded patients with
obvious preexisting conditions that strongly contribute
to sexual dysfunction, such as diabetes mellitus, renal
failure or a history of surgery in the pelvic cavity and,
especially patients with insufficiency of hypophysis and
primary hypogonadism. Men were also excluded from
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analysis due to recent or current hormone replacement
therapy at the time of evaluation, noncompletion of the
questionnaire and unavailable or missing testosterone
results. Obesity is defined as a body-mass index (the
weight in kilograms divided by the square of the height
in meters) of 30 or more. Hyperlipidemia was consid-
ered to be present if the participant reported having re-
ceived the diagnosis or if he was receiving medication
for the condition.

Patient age was over 50 years (from 50 to 78 years;
mean age 64 = 9.2 years). Erectile function was as-
sessed according to the International Index of Erectile
Function (IIEF-5). Possible scores on the IIEF-5 are 1 to
25 and erectile dysfunction was classified into 5 cat-
egories based on the scores, namely severe — 1 to 7,
moderate — 8 to 11, mild to moderate — 12 to 16, mild
—17 10 21 and none — 22 to 25. Libido (sexual drive) was
assessed according to the Brief Sexual Function Inven-
tory questionnaire (BSFI) and scores were categorized
as low - 0 to 3, moderate — 4 to 4 or high — 6 to 8.

Blood samples were collected between 8:00 and
9:00 a.m. Endocrinological data including luteinizing
hormone (LH), follicle-stimulating hormone (FSH), pro-
lactin (PRL) — using Immulite 2000; DPC United States
kids, TT — using Coat-a-Coat; Siemens United States
kids — were evaluated. TT, LH and FSH were measured
by radioimmunoassay and prolactin was measured by
chemiluminescent immunometric assay.

Statistical analysis was performed using Statistica
software. The p values were calculated with the use of
Fisher’s exact test and Student’s t-test. Plus-minus val-
ues are means *=SD. All relationships were assessed
by linear univariate and multivariate regression analy-
sis to determine factors which affected the testosterone
levels and to reduce bias in a cross-sectional study.

RESULTS

Atotalof 334 menwith LOHand sexual dysfunctions
were evaluated in the study. Mean patient age was
64 = 9.2 years (range 50to 78). Allmen had their TT, LH,
FSHandPRLIlevelscheckedatleastonce.Ofthe334men,
8% had TT levels < 200 ng/dL, 22% - 200-250 ng/dL,
32% — 250-300 ng/dL and 37% — 300-350 ng/dL. Mean
TT concentration was 3.05 = 0.25 ng/mL. Mean LH
and FSH levels were just below high limits of normal
range and mean prolactin levels were in normal range.
Hormones levels are shown in table 1.

Of the men 51% had low, 37% moderate and
12% high libido according to BSFI questionnaire
(fig. 1a). Mean serum TT levels among men with low,
moderate and high libido were 2.4 = 0.3,2.9 = 0.4 and
3.3 = 0.5 ng/mL respectively, and differences among
means were statistically significant (p < 0.01) (tab. 2).
Linear regression analysis showed that there was sig-
nificant inverse relationship between BSFI score and
TT (r = -0.3481, p < 0.05) and BSFI score and age
(r=-3382, p < 0.02).

Of the men 53% had mild, 30% mild to moderate,
12% moderate and 5% severe ED according to IIEF-5
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Table 1. Mean hormones levels and percentage of patients in four cutpoints of TT levels and in all patients.

Total testosterone levels
< 200 ng/dL 200-250 ng/dL 250-300 ng/dL 300-350 ng/dL All patients
No. pts. (%) 29 (8) 72 (22) 109 (33) 124 (37) 334 (100)
Total testosterone (ng/dL) 1.64 £0.2 2.35 +0.19 2.73 £ 0.22 3.26 = 0.21 3.05 + 0.25
LH (IU/L) 7.2 *+0.75 6.5+ 0.6 6.1 = 0.6 6.4 0.8 6.6 +1.2
FSH (IU/L) 7.4 1.1 7.1x08 6.5+ 0.9 6.7 £ 0.7 6.8 +0.9
Prolactin (ng/mL) 14 = 3.7 121 £ 29 15.3 = 3.7 12.3 = 3.8 123 £ 35

Table 2. TT levels and degree of libido according to BSFI
score in four cutpoints of TT levels and in all patients.

BSFI score
No. pts. low moderate high
< 200 ng/dL 29 1502 | 1.8+0.2 | Nopatients
200-250 ng/dL 72 21+01 | 2.3 *0.2 | No patients
250-300 ng/dL 109 26+02 | 28+0.1 | 285+ 0.1
300-350 ng/dL 124 31+02 | 32=%x0.2 3.4 =01
All patients 334 24+03 | 29+x04 | 33=0.5*

*significant differences between all groups (p < 0.01).
variables of BSFI score and TT (r = -0.3481, p < 0.05)
variables of BSFI score and age (r = -3382, p < 0.02).

questionnaire (fig. 1b). Mean serum TT levels among
patients with ED classified as severe, moderate, mild to
moderate and mild were 2.1 £ 0.3,2.5+0.4,3.1 = 0.4
and 3.3 = 0.4 ng/mL, respectively.and differences
among means were statistically significant (p < 0.02)
(tab. 3). Moreover, linear regresion analysis showed
that there was significant inverse relationship between
IIEF-5 scoreand TT (r = -0.3123, p < 0.002) and IIEF-5
score and age (r = -0.3463, p < 0.02).

Multivariate linear regression analysis showed that
relationships between TT and IIEF-5 score and be-
tween TT and BSFI score were significant after adjust-
ment for age and BMI.

DISCUSSION

In our study we demonstrated that ED are more
specific symptom of late-onset hypogonadism than
low libido and correlated negatively with testosterone
levels. This hypothesis is based on statystcal analy-
sys, which showed that there were inverse relation-
ships between BSFI score and TT and between IIEF-5
score and TT, but correlation of IIEF-5 score (tool for
assessment of erectile functions) with TT levels was
more statistical significant. Than low libido seems to
have more clinical importance in the evaluation of
men with LOH.

Itis now generally accepted that even among healthy
adults, there is age related decrease in total testoster-
one levels. Furthermore, the prevalence of abnormally
low serum testosterone levels even among men with
erectile dysfunction is generally high, especially in
population over 50 years (9).

Table 3. TT levels and degree of ED according to IIEF-5 scale in four cutpoints of TT levels and in all patients.

IIEF-5 score
No. pts. mild mild to moderate moderate severe
< 200 ng/dL 29 No patients 1.9+ 0.1 1.7 0.2 1.6 =03
200-250 ng/dl 72 24 +02 24 +02 16,217 mm 2104
250-300 ng/dL 109 2.8 =01 27 *+02 27 03 2602
300-350 ng/dL 124 3.4+ 01 3.3+ 0.1 3.2+03 3.1+04
All patients 334 3304 3.1+04 25+04 21 £ 0.3*
*significant differences between all groups (p < 0.02).
variables of IIEF score and TT (r = -0.3123, p < 0.002)
variables of IIEF-5 score and age (r = -0.3463, p < 0.02)
60 60
BSFI IIEF-5
40 T 40
20 +— 20
0 T T | 0 T T T |
low moderate high mild mild/moderate moderate severe
a) b)

Fig. 1. The prevalence (%) of low, moderate and high libido according to BSFI score (a) and mild, mild to moderate, moderate

and severe ED according to lIEF-5 score (b) in all patients.
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Sexual dysfunctions (reduced libido and ED) are
widely considered the most prominent symptomatic
reflection of hypogonadism in men (10, 11).

Erectile dysfunctions are the most important prob-
lem in elderly patients with symptoms of LOH. In the
Massachusetts Male Aging Study the prevalence of
complete erectile dysfunction tripled from 5% to 15%
between subject ages 40 and 70 years (9). Today it
is well accepted that erectile dysfunction is related to
aging and it is also believed, that serum testosterone
concentration decreases with age (about 1%/per year)
(12, 13).

LOH is defined by ISSAM as a biochemical syn-
drome associated with advancing age and character-
ized by specific signs and symptoms in combination
with an unequivocally low total testosterone level of
less than 350 ng/dL and decreased levels of free tes-
tosterone (2). The Polish Endocrine Society guidelines
defined LOH similar to ISSAM guidelines (14). To date,
no robust data sets have described of what prevalence
of men with ED can be expected to meet these guide-
lines in Polish population of elderly men.

It is uncertain to what extent age related decline in
testosterone production explains the age related in-
crease in the prevalence of erectile dysfunction. Never-
theless, routine serum testosterone level determination
is currently an accepted and common practice in the
evaluation of men seeking evaluation for erectile dys-
function (2, 6, 15).

Testosterone replacement therapy is regarded as a
promising treatment for the symptoms of LOH, includ-
ing sexual dysfunctions. However. It is still unclear, how
often patients who report low libido truly have hypogo-
nadism and indications to replacement therapy.

Previous study showed, that testosterone replace-
ment therapy has been associated with increases in
sexual functioning and mood (16-17) but the associa-
tion between naturally occurring TT levels and libido
are not completely understood. Decreased libido is a
concern often expressed by aging patients, but may
be associated with both psychosocial and organic or-
ganic factors.

The aging process is itself often accompanied by
a decline in sexual functioning (18, 19). The specific
range of TT values that is associated with sexual
dysfunctions in men, especially low libido, may dif-
fer by patient. Moreover, sexual functions and TT
levels may be also influenced by androgen recep-
tor polymorphism associated with the androgen re-
ceptor gene polymorphic repeat length (CAG RL)
(20, 21).

However, recent studies have suggested that
sexual dysfunctions are closely connected with tes-
tosterone deficiency. Wu et al. in European Male Ag-
ing Study (EMAS) studied the association between
aging-related testosterone deficiency and late-onset
hypogonadism in men (22). They sought criteria for
identifying late-onset hypogonadism in the general
population on the basis of an association between
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symptoms and a low testosterone level. In this study
symptoms of poor morning erection, low sexual de-
sire and erectile dysfunction were significantly related
to the testosterone level. Increased probabilities of
the three sexual symptoms were discernible with de-
creased testosterone levels (ranges, 2.3 to 3.7 ng/mL)
for TT Morover, only the three sexual symptoms had
a syndromic association with decreased testosterone
levels. An inverse relationship between an increasing
number of sexual symptoms and a decreasing testos-
terone level was observed. So, LOH can be defined
by the presence of at least three sexual symptoms
associated with TT level of less than 11 nmol per liter
(8.2 ng/mL).

Travison et al.analyzed data on men enrolled in
the Massachusetts Male Aging Study (MMAS) to
assess the significance of the association between
aging men’s self-reports of libido and serum TT con-
centrations (23). They showed, that libido and TT
levels displayed a significant association. However,
the difference in mean TT levels between those sub-
jects with low libido and those without was small.
In conclusion thay summarized, that libido and TT
concentrations are strongly related at the population
level. However, the value of individual patient reports
of reduced libido as indicators of low T levels is open
to question.

In our cross-sectional study we observed inverse
correlation between TT levels and degree of erectile
dysfunctions and low libido. The tools used in our study
are very simple and meb be used in outclinic patient.
Moreover, testosterone measurements also is widely
available and relative not expensive. It seems reson-
able to looking for testosterone deficiency in all patient
wiath sexual dysfunctions but especially in those with
erectile dysfunctions, becouse these sexual problems
probably are the most specific symptoms of late-onset
hypogonadism in men.

The effects of testosterone treatment on parameters
of sexual functioning have been demonstrated (17,
24-26) but it must be pointed, that testosterone treat-
ment is not always sufficient to restoring sexual po-
tency. In men with hypogonadism and sexual dysfunc-
tions testosterone treatment there was an improvement
in sex drive and erectile function only in the first month
after reaching normal plasma testosterone which sub-
sequently declined in the following months of the fol-
low-up (26).

Many of the issues affecting its accuracy can be
cited as weaknesses in our data set. The testosterone
measurements were not repeated in our sample set,
total testosterone alone might not accurately describe
the subject’s bioavailable or free testosterone and our
study did not obtain the free testosterone or SHBG lev-
els. It is also important to remember that our model
in no way established a causal link between low tes-
tosterone and sexual dysfunctions; the two conditions
might simply overlap and they have probaly two sepa-
rate pathophysiologic pathways.
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