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ABSTRACT
Background: It has been suggested that olfaction could infiuence human sexual behavior. Age is negatively associated with many aspects of sexuality and,

with increasing age, people tend to show a declining sexual desire. The present pilot study investigated the relationship between sexual desire and olfactory
sensitivity in healthy men of two age groups, young adult and elderly (z65 years old), to ascertain whether their sense of smell could determine sexual desire
and whether an age-related weaker olfactory sensitivity could correlate with the decline in sexual appetite in elderly patients.

Methods: Sixty-three volunteers were recruited and divided into two groups, one consisting of 48 healthy young adult men, the other of 15 healthy elderly
men. All participants were tested to ascertain their odor threshold for n-butanol (Sniffin' Sticks) and their sexual desire using the International Index of Erectile
Function (IIEF), presenting only the questions relating to ftequency (IIEFl) and level (IIEF2) of sexual desire.

Results: Sexual desire and mean olfactory thresholds were higher in the younger adults than in the elderly men (p = 0.003 and p = 0.02, respectively).
There was a significant association between butano! threshold and sexual desire for the young adult group (p = 0.02), but not for the elderly group (p = 0.35).

Conclusion: This study found a preliminary association between olfaction and sexual behavior, in young adults at least. More studies are needed to improve
our knowledge in this intriguing field, possibly using electrophysiological olfactory methods.

(Am J Rhinol Allergy 27, 157-161, 2013; doi: 10.2500/ajra.2013.27.3879)

Animal noses have evolved to such a degree that they can detect
many different types of odorants in tiny concentrations. Many

aspects such as gender, modulation of sniff rates, nutritional status,
olfactory receptors (ORs), perireceptor events, and central nervous
system processing may influence olfactory sensitivity.' More than
1000 different types of ORs, a large class of G-protein-coupled recep-
tors, have been identified so far. They function together in combina-
tion to enable a wide range of volatile and soluble molecules to be
distinguished.^^

About 10 years ago, it was found that human ORs are expressed not
only in the nose, but also in the sperm cells,' prompting the hypoth-
esis that olfaction could influence human sexual behavior.*" Further-
more, it has recently been confirmed that human pheromones play a
central part in sexual behavior.^ Pheromones were defined in 1959 by
Karlson and Luscher as substances that are secreted to the outside by
an individual and received by a second individual of the same spe-
cies, in which they release a specific reaction (i.e., a definite behavior
or a developmental process).* Recently, pheromones have been more
precisely defined as chemical signals between organisms of the same
species that communicate mutually beneficial information on the state
of one individual to another.' Although pheromones and their role in
humans are a controversial subject,'" recent results seemed to indicate
that the chemistry of axillary secretions and their effects on conspe-
cifics in humans appear to be analogous to other mammalian phero-
mone systems."

Sexual desire is the sum of the forces that lean a person toward and
away from sexual behavior. In terms of physical desire, it represents
a person's feelings and needs. Older people often report that they
experience desire less frequently and less intensely than in their
youth.12 Age is negatively associated with many aspects of sexuality"
and, with increasing age, people tend to experience a declining sexual
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desire," a condition believed to have both biological and psycholog-
ical origins.'-'' One of the biological reasons could be that people >60
years old have a weaker sense of smell'̂ - '̂' and this is most probably
caused by a reduction in the number of olfactory neurons.

The aim of the present pilot study was to investigate the relation-
ship between sexual desire and olfactory sensitivity by comparing a
group of healthy young adult men with a group aged a65 years, with
a view to establishing whether their sense of smeU could trigger
sexual desire in both age groups and could be related to the decline
in sexual appetite in older people.

METHODS
The study was conducted in accordance with the recommendations

of the Helsinki Declaration and was approved by the internal Ear,
Nose, and Throat Committee. Written informed consent was obtained
from all participants before undertaking any study-related proce-
dures.

Subjects
This prospective study involved 63 volunteers, who were recruited

and divided into two groups: one consisted of 48 healthy young adult
men (mean age, 24.7 ± 3.3 years; range, 20-36 years) and the other
included 15 healthy elderly men, all a65 years old (mean age, 69.8 ±
6.4 years; range, 65-89 years).

All participants had a normal nasal and paranasal sinus function,
having all scored <1 on the 22-item Sino-Nasal Outcome Test^'; they
were all nonsmokers and did not suffer from asthma or allergies; and
none of them had a history of prior sinonasal surgery or head trauma.
They all had a normal genitourinary system and suffered from no
prostatic h3qDertrophy, circulatory diseases, or diabetes (they all un-
derwent internal medicine advice); none were taking ß-blocker or
salicylic acid therapy (to avoid enrolling volunteers with circulatory
changes that might cause an erectile dysfunction affecting their sexual
desire); and none of the participants had undergone surgery involv-
ing the genitourinary system. Finally, all participants in the elderly
group had a steady sexual partner.

Olfactory Test
All participants underwent a quick olfactory screerung with the Nez

du Vin test, which involves identifying six aromas (lemon, mint.
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strawberry, pine, vaniUa, and smoke) by giving multiple-choice an-
swers, according to McMahon and Scadding."^ Because they all re-
vealed a normal sense of smell (scores of 5 or 6), they were then
studied to ascertain their odor threshold for n-butanol (Solventis,
Antwerp, Belgium), using the Sniffin' Sticks test (Burghart Medical
Technology, Wedel, Germany) as already described." Odorants were
presented in felt-tip pens. Instead of liquid dye the pen's tampon is
fiUed with 4 mL of liquid odorants or odorants dissolved in propylene
glycol. For odor presentation the cap was removed for ~3 seconds
and the pen's tip was placed ~2 cm in front of both nostrils. Sixteen
dilutions were prepared in a geometric series starting from a 4%
ii-butanol solution (dilution ratio 1:2 in deionized aqua conserva ta as
solvent). Three pens were presented in a randomized order, with two
containing the solvent and the third the odorant. Subjects had to
identify the odor-containing pen. Threshold was defined as the mean
of the last four of seven staircase reversals. The subjects' scores
ranged between 1 (the lowest olfactory performance) and 16 (the
highest olfactory performance). '̂'- '̂

Sexual Desire
Participants' sexual desire was assessed using an International

Index of Erectile Function (IIEF) scale, which is a brief, multidimen-
sional, self-administered, weU-vaHdated method developed to mea-
sure several dimensions of male sexual functioning. It is considered a
standard tool for assessing male sexual function in both clinical and
research settings worldwide.^^ pgr the purposes of the present study,
participants only answered questions 11, "How often have you felt
sexual desire?" (IIEFl), and 12, "How would you rate your level of
sexual desire?" (IIEF2). The possible answers for IIEFl were 1 (almost
never or never), 2 (occasionally), 3 (sometimes), 4 (often), and 5
(almost always or always). For IIEF2 they were 1 (very low), 2 (low),
3 (moderate), 4 (high), and 5 (very high).

Statistical Analysis
Pearson's chi-squared test was used to compare IIEFl and IIEF2

scores' distribution between the two study groups. The two-sample
Welch test was used for comparing the distribution of butanol thresh-
olds between the two groups (Welch test was preferred to the two-
tailed paired f-test because it was assumed a different variance be-
tween the two cohorts). Finally, to compare IIEFl and IIEF2 scores
and butanol thresholds, respectively, in elderly and young adults we
adopted the analysis of variance test. A value of p < 0.05 was
considered statistically significant. Values in the range of 0.10 > p a
0.05 were considered as indicating a statistical trend. The R: a lan-
guage and environment for statistical computing (R Foundation for
Statistical Computing, Vierma, Austria) was used for all analyses.

RESULTS
The distributions of the IIEFl and IIEF2 scores for the two study

groups are presented in Table 1.
Although IIEF 1 and IIEF 2 were sti-ongly correlated (p = 0.0035),

the scores for IIEFl differed statistically between the young and
elderly groups (p = 0.001), and the scores for IIEF2 showed only a
statistical trend toward a significant difference between the two age
groups (p = 0.07; Fig. 1, A and B). The mean olfactory threshold for
«-butanol differed statistically between the young adult (9.1 ± 2.6)
and elderly men (6.9 ± 2.1; p = 0.02; Fig. 2).

The butanol threshold did not correlate statistically with sexual
desire in the elderly group (p = 0.56 and p = 0.35 for the IIEFl and
IIEF2 scores, respectively; Fig. 3, A and B), but for the young adults
there was a direct correlation between the butanol threshold and the
IIEF2 score (p = 0.02), and a trend toward a statistically significant
correlation between the butanol threshold and the IIEFl score (p =
0.06; Fig. 4, A and B).

Table 1 The distribution of IIEFl and IIEF2 scores for the two
groups of study

Young Adults
no. of volunteers (%)

IIEFl Elderly Adults
no. of volunteers (%)

0(0)
0(0)

17 (35.4)
24 (50.0)

7(14.6)

2 (13.3)
1 (6.7)
8 (53.3)
3(20)
1 (6.7)

IIEF2

0(0)
0(0)

19 (39.6)
27 (56.2)

2 (4.2)

0(0)
0(0)

11 (73.3)
3(20)
1 (6.7)

IIEF = International Index of Erectile Function.
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Figure 1. (A) Median International Index of Erectile Function (IIEFl)
scores in the young group and in the elderly group (p = 0.001). (B) Median
UEF2 scores in the young adult and elderly groups (p = 0.07).

DISCUSSION
As expected, the young adult group showed a stronger sexual

desire than the elderly group in the present preliminary study,
although age and IIEF2 scores showed only a trend toward a
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Figure 2. Mean butanol thresholds in the young adult and elderly groups
(p = 0.02).
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Figure 3. (A) Mean butanol thresholds and Mean International Index of
Erectile Function (IIEFl) scores in the elderly group (p = 0.56). (B) Mean
butanol thresholds and UEF2 scores in the elderly group (p = 0.35).

correlation. Although IIBFl and IIEF2 are only 2 of the 15 questions
that compose the IIEF scale, those 2 questions are the only related
to sexual desire. Because no validated tests are available in litera-
ture to stage sexual appetite in men, authors believe that present-
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Figure 4. (A) Mean butanol thresholds and Mean International Index of
Erectile Function (IIEFl) scores in the young adult group (p = 0.06). (B)
Mean butanol thresholds and IIEF2 scores in the young adult group (p —
0.02).

ing IIEFl and IIEF2 could represent a good compromise to assess
sexual desire.

Confirming previous reports, the n-butanol threshold was
higher in the young adults than in the elderly men in our sample.^^
The Nez du Vin test, which showed a good correlation to University
of Pennsylvania Smell Identification Test,i^ has been chosen (as we
previously did'') to quickly screen volunteers' smell capacity. The
volunteers who did not suffer from smell loss underwent the
olfactory threshold evaluation. Olfactory threshold was chosen for
the present study, rather than the other possible tests (odor iden-
tification or odor discrimination), because it was largely age re-
lated and decreased more markedly with age than the other two as
it expressed the age-related deterioration of the olfactory epithe-

Preliminary investigations showed that nasal function has an im-
pact on sexual function.23,24 Our results showed an association be-
tween olfaction and sexual behavior (in young adults at least), in
particular, an association emerged between olfactory threshold and
sexual desire (as measured by means of the two questions posed IIEFl
and IIEF2). In 2004, Vosshall investigated the hypothesis that olfac-
tion influences human sexual behavior and even the choice of partner
and suggested that a potential female partner produces a particular
body scent capable of attracting a male partner by stimulating the
latter's olfactory system.' Young adult men, with their higher olfac-
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tory threshold, could be more sensitive to female body odors and
could consequently experience a stronger sexual desire than elderly
men.

We would have expected to find the same direct association be-
tween «-butanol threshold and sexual desire in our elderly group as
in the young adults, but our results showed no direct correlation
between olfactory threshold and sexual desire in the elderly male
group. This result, more than from the small number of subjects in the
sample size, might be explained by the fact that sexual appetite in
the elderly men is basically not only an olfactory matter, but it is more
complicated, and may be influenced by many other issues, such as
physical, psychological, and social cireumstanees." One possible in-
fluenee on sexual appetite in elderly men could derive from the lack
of a steady sexual partner, as suggested by Mulligan and Palguta.^s To
avoid any such influence, we only selected volunteers who had
steady sexual partners.

Levine reported that sexual desire has three components, i.e., sex
drive, sexual motivation, and sexual wish.'2.26 In our group of
elderly men, the first variable (whieh is a biological component
that has an anatomic and neuroendocrine physiology) eould
hardly justify the lower scores for sexual appetite because the
selected group had no ehronie diseases, genitourinary system dis-
orders, or prostatic hypertrophy capable of causing erectile dys-
function and thereby affecting sexual desire. It is more likely that
the decline in sexual appetite identified in our elderly group could
be explained by physiological hypogonadism known to cause a
drop in testosterone levels after the third decade, which constantly
diminish thereafter,27.28 leading to a rising incidence of erectile
dysfunction with aging. In particular, physiological hypogonadism
has recently been found associated with poor morning erection,
low sexual desire, and erectile dysfunetion.^' Lower testosterone
levels are surely bound to influenee mood too, whieh is of the
utmost importanee in the psyehologieal eomponent of sexual de-
sire, i.e., motivation.^"

There is a relative paueity of literature available to enable any
comparison between the present results and those of other reports.
Studying a group of hypoanosmie patients, Gudziol and eoworkers
reeently reported that the loss of olfaetory funetion did not have a
direet impaet on their sexual appefite.^' Nevertheless, those authors
also found that sexual desire was signifieantly greater before the loss
of sense of smell,^' whieh agreed with a previous report by Van
Toller, who emphasized that anosmics often stated that their interest
in sex has dwindled.^^

Our results seem to be in line with other literature data'-̂ '-̂ ^ show-
ing an association between olfaction and sexual desire in the normos-
mic young adult population. Aging coincides with a decline in the
capacity to smell and in olfactory thresholds in particular. However,
although the elderly group in our study revealed a lower sexual
desire than the young adult group, this could not be justified only by
their more limited olfactory capacity. Other variables, such as psy-
ehologieal issues or even hormonal status, could probably influenee
sexual desire more than olfaetion in elderly men. In the next future
studies providing a psychological investigation besides hormonal
status evaluation {e.g., testosterone dosage) and to olfactory sensitiv-
ity determination should be conducted in elderly patients to better
understand this very intriguing issue.

In young adult men, our preliminary results found an association
between olfaetion and sexual desire, as reported by Grammer and
eoworkers in 2005. '̂ Although our study involved a cohort of volun-
teers very homogeneous from a rhinologie viewpoint and ineluded
standardized olfaetory threshold measurements, the limited number
of eonsidered eases and the methodological approaeh did not allow to
rule out the involvement of other nonrhinologic variables in deter-
mining sexual desire in young adults.

CONCLUSIONS
In conclusion, we believe that the findings of the present pilot study

might serve as a stimulus for further research in this very intriguing
field, and we suggest that in future studies electrophysiological ol-
factory methods could be used to verify in larger cohorts the results
obtained by the psyehophysical approach.
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