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Abstract
Previous studies have shown that the

odor emitted by the human hormone an-
drostenone can only be detected by approx-
imately twenty to forty percent of adults
(Knaapila et al., 2012). It has also been
reported that androstenone elicits changes
in mood, often specific to the sex of the
participant (Lubke & Pause, 2014). When
detected, the scent was reported as musky,
reminiscent of sweat and/or urine (Lunde
et al., 2009).We hypothesized that the data
would reflect a detection rate close to fifty
percent. We also hypothesized that there
would be a significant correlation between
negative emotions and male participants
regardless of scent detection. Gaining a
better understanding of the effects of hor-
mones on emotions across genders could
provide another framework from which to
analyze interpersonal and social interac-
tions between men and women. A sample
of 105 undergraduate psychology students
was asked whether a scent can be detected
from a container provided to them. The ex-
periment was conducted during preapproved
lectures to allow participants to become pre-
occupied while being continuously exposed
to the contents of the container. This el-

ement of the experiment was essential, as
the effect of hormones on mood can take
anywhere from two to fifteen minutes. The
container held water or a solution of human
androstenone. An immediate self-response
Likert scale rating strength of scent was
submitted, including the participant’s gen-
der and provided condition symbol. After
twenty minutes of uninterrupted exposure
to the open container, participants com-
pleted a modified PANAS questionnaire to
assess for mood. The results of this experi-
ment may yield further information regard-
ing the effect of human androstenone be-
tween males and females. 1

Introduction

Androstenone is a volatile steroid produced
in the testes, and is purported to aid
the synthesis of male hormones (Claus,
Weiler, & Herzog, 1994). Hormones and
pheromones can elicit a physiological or
emotional response by those that are ex-
posed to them. Previous studies have noted
a trend of negative emotional response in
males to the presence of androstenone. The
anabolic ties between androstenone and
testosterone suggest that increased levels of
androstenone indicate heightened levels of

1Keywords: androstenone, effects on mood, gender, detectable smell
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aggression and hostility (Lubke & Pause,
2014), which could account for a negative
response in males.

Female subjects that were highly sensi-
tive to the scent of androstenone reported
it as urine-like as compared to the pleas-
ant sweet musky scent described by female
participants who were considered moder-
ately “ sensitive”. Women trained to detect
the scent of androstenone by repeated ex-
posure and identification later found male
body odor more pleasing, thus support-
ing the hypothesis that androstenone serves
as a sexual chemical signal (Pause et al.,
1999). Knaapila et al. (2012) found that
women who had experienced at least one
sexual encounter rated the scent of an-
drostenone more highly, supporting the hy-
pothesis that females positive response in
affect is due to associative learning and not
strictly a physiological response elicited by
chemo signaling.

The purpose of this study was to test
the previous findings regarding the differ-
ence between male and female mood re-
sponse and scent detection to androstenone
to contribute data for further research in
the field of hormones and behavior. We hy-
pothesized that approximately 50% of par-
ticipants would report the detection of a
scent, and male participants would display
a negative effect in response regardless of
detection.

Method

Participants
Recruitment of Participants
Participants were actively enrolled in

undergraduate courses in psychology. Stu-
dents in these classes are frequently ex-
pected to engage in experiments, conduct
experiments, or gather data. While partic-
ipation was a requirement for the course,
this study was only administered to 105
willing participants, as it is outside the
grading criteria.

Materials and Procedure

Researchers utilized a modified version
of the PANAS questionnaire (Watson et al.,
1988), a self-report form for participants
to rate how strongly an emotion applies to
their present state, a Likert Scale assess-
ing strength of scent detected, plastic con-
tainers (2 inches in diameter), cotton balls
for solution distribution, androstenone so-
lution, and water. Group symbol and sex
of participant was included on both the
PANAS and the Likert scale for strength
of scent.

Collecting Data

The participants on one side of the room
were provided with small transparent con-
tainers which held a cotton ball soaked
with water. The second half of the par-
ticipants had transparent containers which
held a cotton ball that was wetted with
an over the counter androstenone solution.
The containers only differed in appearance
with a randomly selected symbol drawn
on the lid. At the beginning of a preap-
proved lecture, all participants were given
two consent forms. The first was signed
and collected; the second was for the par-
ticipant to keep for his/her own personal
records. Signed consent forms were stored
in a manila folder. Participants were also
given an anonymous Likert Scale question-
naire to assess the strength of scent de-
tected that included a section for partici-
pant information, specifically gender, and
an anonymous modified mood question-
naire to be filled out upon request. These
questionnaires were handed out face down,
so as not to increase demand effect in the
data, and participants were asked to put
the symbol of their lid on the question-
naires.

Participants that signed the consent
form were then asked to open a small con-
tainer that had been placed on their desk
and sniff the contents three times. The
participants were asked to respond to the
scent scale immediately after. The par-
ticipants then placed their open contain-
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ers on their desks and attended to the lec-
ture. After 20 minutes the participants
were asked to fill out a modified mood ques-
tionnaire. Both questionnaires were col-
lected at this time. Participants were in-
formed as to whether they were in the ex-
perimental or control group, further ques-
tions were answered, and the lecture re-
sumed. Completed anonymous question-
naires were placed in a separate folder from
the consent forms.

Results

As shown in Table 1 and Table 2, an in-
dependent samples t-test was conducted
to compare scent detection in the an-
drostenone condition and the placebo con-
dition. There was no significant difference
between participants’ detection of smell in
the androstenone condition (M = 1.95, SD
= 0.94) versus the placebo condition (M =
2.17, SD = 0.88), t (103) = -1.26, p >0.05
(Figure 1).

As seen in Table 4, the only significant
dependent variable was enthusiasm. Ta-
ble 3 indicates that the androstenone con-
dition reported higher amounts of enthusi-
asm than the placebo condition (see Fig-
ure 2). Both male and female participants
reported higher levels of enthusiasm in the
androstenone condition than in the placebo
condition, or no significant difference across
gender (see Table 5). Refer to Table 6 to
view the two-way ANOVA used to test the
effects of androstenone between gender and
on enthusiasm Results indicated enthusi-
asm as a significant factor. There was a
significant main effect for enthusiasm, F (1,
96) = 8.01, p = .01. There was no signif-
icant main effect for gender, F (1, 96) =
0.37, p >.05. There is no significant inter-
action effect of gender and enthusiasm, F
(1, 96) = 0.000, p = 0.99 (Figure 3).

A two-way ANOVA was also used to
test gender and jitteriness on detection of
androstenone scent and placebo (see Ta-

ble 7 and Table 8). There was no signif-
icant main effect on jitteriness, F (1, 96)
= .01, p >.05. There was no significant
main effect on gender, F (1, 96) = 1.25,
p >.05. There was, however, a significant
crossover interaction on jitteriness and gen-
der, F (1, 96) = 7.82, p = .01 (Figure 4).
Males were more jittery as a result of ex-
posure to androstenone versus females. Fe-
males reported to be more calmed down af-
ter androstenone exposure than males be-
cause they reported less jittery feelings.

As indicated in Table 9, a two-way
ANOVA was used to test gender and irri-
tability on detection of androstenone scent
and placebo. As seen in Table 10, there
was no significant main effect on irritabil-
ity, F (1, 96) = .04, p >.05. There was no
significant main effect on gender, F (1, 96)
= .08, p >.05. There was not a significant
interaction between irritability and gender,
but it was marginally significant, F (1, 96)
= 3.08, p = .08 (Figure 5).

A two-way ANOVA was used to test
gender and hostility on detection of an-
drostenone scent and placebo (see Table
11). Table 12 shows that there was no sig-
nificant main effect on hostility, F (1, 96)
= 0.18, p >.05. There was no significant
main effect on gender, F (1, 96) = 1.32, p
>.05. There was not a significant interac-
tion on gender and hostility and was not
close enough to say it was marginally sig-
nificant, F (1, 96) = 1.93, p = .17 (Figure
6).

As seen in Table 13, a two-way ANOVA
was used to test gender and positivity to
the androstenone scent and the placebo.
By viewing Table 14, it is apparent that
there was no significant main effect on pos-
itivity to androstenone or the placebo, but
it was marginally significant, F (1, 96) =
2.56, p >.05. There was no significant
main effect on gender, F (1, 96) = .01, p
>.05. There was not a significant interac-
tion between positivity to androstenone or
the placebo and gender, F (1, 96) = 0.95, p
>.05 (Figure 7). This positivity can be due
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to the significance of the enthusiasm factor
reported previously.

A two-way ANOVA was used to test
gender and negativity to the androstenone
scent and the placebo in Table 15. There
was no significant main effect on negativity
to androstenone or the placebo (see Table
16), F (1, 96) = .06, p >.05. There was
no significant main effect on gender, F (1,
96) = .0.71, p >.05. There was, however,
a significant interaction between negativity
to androstenone or the placebo and gender,
F (1, 96) = 4.96, p = .03(Figure 8). This
can be due to the negativity from hostility,
jitteriness, and irritability.

Discussion

Unlike previous studies regarding an-
drostenone detection (Knaapila et al.,
2012), our hypothesis regarding the percent
of the participant sample capable of detect-
ing androstenone was rejected, as more par-
ticipants rated detecting a stronger scent
from the control than the experimental so-
lution. This result could be due to the an-
drostenone solution utilized for the study,
as it may have been rendered nearly scent-
less as advertised.

There was a significant difference in rat-
ings of “enthusiasm ” between the exper-
imental and control group. “Enthusias-
tic” was one of the emotion options pre-
sented to the participants on the modified
PANAS questionnaire. The condition an-
drostenone reported higher overall enthu-
siasm than the water condition, though
this elevation in enthusiasm was not signif-
icantly different between male and female
participants. The elevated levels across

both genders could support a general hy-
pothesis for androstenone as a sexual at-
tractant used in chemosignaling (Pause et
al., 1999), as females produce low levels of
androstenone as well.

A crossover interaction in the analysis
displayed that androstenone increased “jit-
teriness” in males, and decreased “jitteri-
ness” in females. There was a marginally
significant interaction between males and
increased “irritability” in the androstenone
condition, and a reduction of “irritability”
in females within the androstenone condi-
tion. There was a significant interaction
that showed males responding over all more
negatively under the androstenone condi-
tion due to the increased levels of “irrita-
tion,” “hostility,” and “jitteriness” than fe-
males, supporting the findings of Lubke &
Pause (2014).

Potential problems with the experiment
include incomplete report forms that re-
sulted in the loss of several data points, and
the quality of the androstenone solution.
The researchers concluded that the direc-
tions for the PANAS questionnaire may not
have been clearly explained to all partici-
pants as some forms were left nearly blank
or were returned with an erroneous sym-
bol in place of the symbol used to identify
their condition. The androstenone solution
was chosen based on internet reviews, man-
ufacturer claim of purity and strength, and
was an accessible resource , but the quality
or amount of androstenone hormone in the
solution cannot be verified. As the control
group reported a higher detection of scent
it is likely that the expectation of a scent
produced a demand effect in the data and
must be taken into consideration with the
analysis.

Further research into the capacity for
humans to detect the scent of androstenone
at a physiological level would prove benefi-
cial to its hypothesized function as a sexual
attractant, as this ability is still controver-
sial. Androstenone is often advertised and
sold for the purpose of attracting a poten-
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tial sexual partner; though there is a lack of
investigation regarding sexual attractions
that lie beyond a heterosexual gender di-

chotomy.
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