
Chapter 11
The Influence of Sexual Orientation on Human
Olfactory Function

Mark J.T. Sergeant, Jennifer Louie and Charles J. Wysocki

Abstract Sexual orientation influences human olfactory function. Following a brief
review of the biological basis of homosexuality, this chapter explores exactly how
olfactory function varies as a result of sexual orientation. Three separate areas of
research are considered: recent studies on the neural processing of social odorants by
heterosexuals and homosexuals; the influence of sexual orientation on the produc-
tion and perception of body odours; and the influence of female sexual orientation
on menstrual synchrony.

11.1 Introduction

An individual’s sexual orientation is usually described in terms of one of two dis-
tinct and mutually exclusive groups, heterosexual (sexual interest in members of the
opposite-sex) and homosexual (sexual interest in members of the same-sex). Some
academics have questioned this form of classification, arguing that such groups
reflect arbitrary and socially constructed categories (e.g., Muehlenhard 2000). Initial
taxometric studies of male sexual orientation, however, strongly suggest that clas-
sifying individuals as either heterosexual or homosexual does reflect an objective
system of categorization (Gangestad, Bailey and Martin 2000), as does evidence
of a similar manifestation and etiology of male homosexuality across cultures with
disparate views on sexuality (Whitam and Zent 1984). Although sexual orientation
also appears to be biomodally distributed among females, research into this area is
somewhat more complicated due to the greater degree of plasticity in female sexual
expression (Chivers, Rieger, Latty and Bailey 2004). This, coupled with the lower
incidence of female homosexuality (roughly 1% of the female population compared
to 2% to 5% of the male population; Rahman and Wilson 2003a), has resulted in
most empirical research focusing on male rather than female sexual orientation.

Several lines of research suggest a biological basis to homosexuality. Behavioural
genetics studies have suggested a strong coinheritance of homosexuality among
monozygotic twins compared to dizygotic twins and genetic and adopted
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siblings (e.g., Bailey, Dunne and Martin 2000; Kendler, Thornton, Gilman and
Kessler 2000). A number of researchers have also noted a specific association
between several genetic regions and the development of homosexuality among
male siblings (Hamer, Hu, Magnuson, Hu and Pattatucci 1993; Mustanski, DuPree,
Nievergelt, Bocklandt, Schork and Hamer 2005). Several studies have also docu-
mented differences between sexual orientation groups in several sexually dimorphic
neural regions such as the supra-chiasmatic nucleus (Swaab and Hofman 1990), the
interstitial nucleus of the anterior hypothalamus (LeVay 1991) and the midsagittal
plane of the anterior-commissure (Allen and Gorski 1992). Readers seeking a more
detailed overview of literature on the biological basis to homosexuality are referred
to the review by Rahman and Wilson (2003a).

Given the evidence for sex differences in olfactory function (e.g., Brand and Mil-
lot 2001; Garcia-Falgueras, Junque, Gimenez, Caldu, Segovia and Guillamon 2006),
and the sex-atypicality of homosexual individuals on tasks eliciting sexually dimor-
phic reactions (e.g., spatial rotation tasks; Rahman and Wilson 2003b), it is not
surprising that several authors have investigated the influence of sexual orientation
on olfactory function. The remainder of this chapter will review the literature on
this topic, focusing on three separate areas of research:, recent studies on the neural
processing of social odorants by heterosexuals and homosexuals, the influence of
sexual orientation on the production and perception of body odours and the influence
of female sexual orientation on menstrual synchrony

11.2 The Neural Processing of Social Odorants

Two substances frequently, though perhaps incorrectly, labeled as human phero-
mones are the progesterone derivative 4, 16-androstadien-3-one (androstadienone)
and the estrogen-like estra-1, 3, 5(10), 16-tetraen-3-ol (estratetraenol). Both sub-
stances have been previously reported to influence mood state and physiological
arousal in males and females, though the specific pattern of findings varies con-
siderably between studies (Bensafi, Tsutsui, Levenson and Sobel 2004; Jacob and
McClintock 2000). Bensafi et al. (2004) suggest that some of these inconsistencies
may be due to the concentrations of odorants utilized in each study, as androsta-
dienone at least appears to function in a dose-dependent fashion.

A number of recent studies have examined neuropsychological reactions
to androstadienone and estratetraenol. Using functional magnetic resonance
imaging (fMRI), Sobel, Prabhakaran, Hartley, Desmond, Glover, Sullivan and
Gabrieli (1999) noted that male participants exposed to estratetraenol showed
significant activation of the inferior frontal gyrus (primarily involved in language
processing/production and face recognition) and anterior medial thalamus (a relay
station to and from the cerebral cortex involved in arousal and the integration
of sensory information). Furthermore, research by Savic, Berglund, Gulyas and
Roland (2001) suggests that this form of neural activation is sexually dimorphic.
Androstadienone was found to activate the preoptic and ventromedial nucleus
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in females, while estratetraenol was found to activate the paraventricular and
dorsomedial nuclei in males. Thus there was a sexually dimorphic pattern of
activation, with androstadienone activating the hypothalamic region in females and,
to a lesser degree, the olfactory region in males, while estratetraenol activated the
hypothalamic region in males and the olfactory region in females.

Using positron emission tomography (PET) imaging, Savic, Berglund and
Lindström (2005) examined the reactions of 12 homosexual males to both androsta-
dienone and estratetraenol, with 12 heterosexual males and 12 heterosexual females
acting as control participants. The homosexual male participants demonstrated
sex-atypical reactions to the compounds, showing hypothalamic activation in
response to androstadienone but not estratetraenol. A similar study by Berglund,
Savic and Lindström (2006) examined reactions to these compounds by 12 homo-
sexual females, with 12 heterosexual males and 12 heterosexual females again
acting as controls. Berglund et al. (2006) also report that homosexual females
demonstrated sex-atypical reactions, showing hypothalamic activation in response
to estratetraenol but not to androstadienone. The differences between the two female
groups were not, however, as marked as those of the two male groups. However,
these findings suggest that reactions to androstadienone and estratetraenol are
not simply dependent upon an individual’s biological sex, but also upon their
sexual orientation (i.e., the target of their sexual and romantic attractions). These
findings are also commensurate with two recent reports that sexual orientation has
a strong influence on neural responses to both facial images (Kranz and Ishai 2005)
and sexually arousing stimuli (Ponseti Bosinski, Wolff, Peller, Jansen, Mehdorn,
Büchel, and Siebner 2006), with homosexual individuals again showing reactions
more consistent with members of the opposite biological sex.

11.3 The Production and Perception of Body Odour

A growing body of research suggests body odour is an effective method of com-
munication able to convey information on, among other things, an individual’s
immune system characteristics (Wedekind and Füri 1997), current fertility status
(Kuukasjärvi, Eriksson, Koskela, Mappes, Nissinen and Rantala 2004) and the
degree of fluctuating asymmetry they demonstrate (Gangestad and Thornhill 1998).
Thus far, however, virtually all research in this area has focused on the character-
istics and reactions of heterosexual participants, with no focus on how body odour
is either produced or perceived by homosexual individuals. To date, only one pub-
lished study has examined this area. Martins, Preti, Crabtree, Runyan, Vainius and
Wysocki (2005) collected body odour samples from 24 heterosexual and homosex-
ual males and females (6 in each group) which were then rated by a sample of
80 heterosexual and homosexual males and females (20 in each group). As with
other studies of body odour, the samples were collected under strictly controlled
conditions, in an attempt to control for numerous potentially confounding variables
associated with individual dietary, hygiene and behavioural practices.
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The pattern of preferences for body odour differed noticeably between orien-
tation groups. Homosexual males displayed a strong preference for the odour of
other homosexual males and, to a lesser degree, heterosexual females. Conversely,
heterosexual males and females and homosexual females found the odour of homo-
sexual males to be the least preferred odour that was presented. Homosexual and
heterosexual females provided an equivalent pattern of responses, preferring odours
from heterosexual rather than homosexual individuals. Heterosexual males showed
no significant preferences towards the odour of any group, except for the strong
dislike of odour from homosexual males. Intriguingly these findings do not appear
to be based on quantitative differences between groups, as there were no significant
differences in the intensity of body odour from any of the four orientation groups.
This suggests that sex and sexual orientation influence body odour in a qualitative
rather than quantitative manner.

Taken comprehensively these findings suggest there are clear differences in the
production and perception of body odour for sexual orientation groups. In particular,
the differences between heterosexual and homosexual males were more distinct than
those between heterosexual and homosexual females. Differences in the production
and perception of body odour may result from a combination of environmental or
biological factors, for example, differences in axillary flora and gland function,
lifestyle factors such as frequency of exercising or differences in HLA (human
leukocyte antigen) alleles or other genetic regions. Given the wealth of information
that can be conveyed through body odour, it is also possible that the behavioural
effects of this information may vary between sexual orientation groups.

11.4 Menstrual Synchrony among Homosexual Females

Menstrual synchrony is the purported tendency of females who either co-habit or
interact over an extended period of time to have co-occurring menses (Wyatt 2003).
This process was first documented by McClintock (1971), but has since been cor-
roborated by several other researchers (e.g., Graham and McGrew, 1980; Weller
and Weller 1997). Furthermore, experimental evidence suggests this phenomenon
relies on a semiochemical mechanism; axillary secretions collected from females at
different stages of their menstrual cycle have the potential to accelerate or delay the
onset of menses in other females (Preti, Cutler, Garcia, Huggins and Lawley 1986;
Stern and McClintock 1998). However, other researchers have found no evidence
for synchrony between heterosexual females (Strassman 1997; Wilson, Hildebrandt
Kiefhaber and Gravel 1991), while other authors have highlighted that research
on menstrual synchrony is often flawed due to a failure to statistically control for
female participants with an irregular menstrual cycle or the convergence of menses
by chance (Schank 2001).

Given inconsistent findings, the use of homosexual females as participants pro-
vides three distinct advantages compared to heterosexual females (Weller and
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Weller 1992). Firstly, as synchrony is based on the interaction between closely
affiliated females, the high degree of intimacy within a homosexual female couple
should maximize the degree of synchrony that occurs. Secondly, studying homo-
sexual female couples effectively eliminates the likelihood of female participants
interacting sexually with males, which also influences synchrony (Cutler, Garcia
and Krieger 1980; Veith, Buck, Getzlaf, Van Dalfsen and Slade 1983). Finally,
homosexual females are less likely to be using hormone-based contraceptives to
prevent pregnancy, though they may be used by homosexual females for other pur-
poses such as to control acne or heavy menstrual bleeding (Cochran et al. 2001).
This is important as hormone-based contraceptives have been demonstrated to influ-
ence olfactory function (Caruso, Grillo, Agnellio, Maolino, Intelisano and Serra
2001).

To date, no experimental study has assessed whether female axillary secretions
can accelerate or delay the onset of menses in homosexual females. As a result it
is difficult to comment on whether there is an analogous mechanism of synchro-
nization among heterosexual and homosexual females. However, three studies have
assessed whether homosexual female couples demonstrate the behavioral conse-
quence of synchronization; a gradual convergence of menstrual cycle timing. As
part of a larger study of sexual responsiveness, Matteo and Rissman (1984) exam-
ined the menstrual cycle timing of 7 homosexual female couples over a period of
14 consecutive weeks. Due to the small sample size involved the researchers were
unable to statistically analyze menstrual cycle data, but they did report that none
of the homosexual female couples were perfectly synchronized and that there was
considerable variance in menstrual cycle timing. In a more detailed study, Weller
and Weller (1992) examined the degree of synchrony among 20 homosexual female
couples. The researchers noted that synchrony occurred at more than chance levels,
with approximately half of the couples menstruating within 2 days of each other.
Furthermore, synchrony was more noticeable among couples with regular menstrual
cycles and a high degree of emotional intimacy and shared activities. These findings
stand in stark contrast to those of Trevathan, Burleson and Gregory (1993), who
found no evidence for menstrual synchrony among 29 homosexual female couples.
Over the course of three consecutive menstrual cycles, there was no evidence for
synchrony among couples, with the timing of menstruation appearing to diverge
rather than converge in many cases. Furthermore, these findings did not differ when
irregularity in menstrual cycle length or possible interactions with other roommates
were taken into account.

Given the inconsistent findings for menstrual synchrony among heterosexual
females, it is difficult to interpret the above findings for homosexual females. While
one study (Weller and Weller 1992) appears to demonstrate that homosexual females
do synchronize their cycles, two other studies detected no evidence of synchroniza-
tion among homosexuals (Matteo and Rissman 1984; Trevathan et al. 1993). It is
apparent that further research is required to interpret menstrual synchrony among
homosexual females. In particular, there is a need for experimental studies to address
whether a potentially analogous mechanism of synchronization described among
heterosexual females exists in homosexual females.
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11.5 Conclusions

Several avenues of research now suggest that sexual orientation has a noticeable
impact on human olfaction. In particular, it has been demonstrated that homosexual
individuals show neural reactions to social odorants that are similar to heterosexual
members of the opposite biological sex (Berglund et al. 2006; Savic et al. 2005) and
that sexual orientation influences the production and perception of body odour (Mar-
tins et al. 2005). With regard to menstrual synchrony among females, the influence
of sexual orientation is less clear and is complicated by numerous conflicting studies
based on heterosexual females. This may be further complicated by the comparative
differences between sexual orientation groups for males and females. The reactions
of homosexual females were comparatively similar to those of heterosexual females
with regard to both the neural processing of odorants and perceptions of body odour.
The reactions of homosexual males differed noticeably from those of heterosexual
males in both of these areas. Such findings are consistent with the greater differences
documented for other characteristics based on sexual orientation for males rather
than females (Chivers et al. 2004).
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