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Abstract

A double-blind, placebo-controlled study of a synthesized putative female pheromone was conducted with regularly menstruating,

university women (N= 36, mean age = 27.8). The pheromone formula was derived from earlier work investigating the underarm secretions of

fertile, sexually active, heterosexual women. A vial of either synthesized pheromone or placebo was selected blindly and added to a subject’s

perfume. Subjects recorded seven sociosexual behaviors and reported them weekly across three menstrual cycles. Beginning with Day 8 of

each cycle, the first cycle contained a 2-week baseline period followed by an experimental period of as many as 3 weeks each from the next

two cycles for a maximum of 6 weeks. The 19 pheromone and 17 placebo subjects did not differ significantly in age, weight, body mass

index, dating status or ethnicity nor in reported accuracy, back-filling data, perception of a positive effect or perfume use. Placebo subjects

were significantly taller than pheromone subjects. Except for male approaches, subjects did not differ significantly at baseline in average

weekly sociosexual behaviors. A significantly greater proportion of pheromone users compared with placebo users increased over baseline in

frequency of sexual intercourse, sleeping next to a partner, formal dates and petting/affection/kissing but not in frequency of male

approaches, informal dates or masturbation. Three or more sociosexual behaviors increased over baseline for 74% of pheromone users

compared with 23% of placebo users. We conclude that this synthesized pheromone formula acted as a sex attractant pheromone and

increased the sexual attractiveness of women to men. D 2002 Elsevier Science Inc. All rights reserved.
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1. Introduction

The introduction of the term ‘pheromone’ to the scient-

ific community in 1959 was followed by numerous studies

involving animals as subjects. A pheromone was defined as

a substance excreted by an animal, to the outside of that

individual, which is then received by another individual,

classically of the same species, which then elicits some

behavioral or developmental response related to the

survival of the species [12].

If the chemical product of a body acts on another body

some distance from the originating organism and serves the

reproductive life of the species, that chemical is termed a

pheromone. More recently, after reviewing the literature of

human sex attractant pheromones, Cutler [4] has concluded

that four behavioral effects or classes of pheromonal action

have been experimentally demonstrated both in animals and

humans. These classes of pheromonal action are the oppos-

ite-sex attractants, the same-sex repellants (territorial

markers), mother– infant bonding attractants and those

modulating the timing of the fertile cycle.

Strong evidence presented recently argues that in small

mammals there are two different neural pathway systems

mediating disparate pheromonal-type behavioral effects: the

vomeronasal organ (VNO) and the olfactory epithelium [2].

The VNO is probably not involved in sexual attraction in

humans or other mammals but could be involved in disruptive

and/or timing signals such as altering the timing of a

menstrual cycle or serving as a repellant, i.e. a territorial

marker [3]. The potential role of the VNO in human phero-

monal involvement remains controversial [1,10,11,13,14].

While a growing philosophic commentary about human

pheromones exists, the published literature offers few dou-

ble-blind, placebo-controlled studies of human pheromonal

effects. The first such investigations were a series by Cutler

et al. [8] and Preti et al. [15]. These studies used pooled and

frozen underarm secretions collected from apparently fertile,
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sexually active, young adults. Thawed after 1 year, filtered

extracts from these secretions were used in double-blind,

placebo-controlled research in which subjects applied them

three times a week to the skin area above the lip and under

the nose. Such use produced significant effects on the timing

of women’s menstrual cycles. In addition, a post hoc

analysis revealed that significantly more women using the

active substance compared with placebo engaged in weekly

sexual intercourse [5,6].

A subsequent study also showed that underarm secretions

altered the timing of menstrual events [17]. These authors

reported that daily application of extracts from preovulatory

phase underarm secretions advanced the timing of ovulation

by 1.7 days, while extracts from postovulatory underarm

secretions delayed the onset of ovulation by 1.4 days. A

double-blind, placebo-controlled study with male subjects

[7] investigated a synthetic version of a pheromone naturally

secreted by men for its effects on six sociosexual behaviors.

Following a 2-week baseline period, a technician added

either the substance or a placebo to the men’s aftershave

perfume. Significantly more men who used the aftershave

with pheromone compared with those who used it with

placebo increased over baseline in their frequency of sexual

intercourse and sleeping next to a romantic partner. Increases

over baseline for petting/affection/kissing as well as informal

dating for pheromone compared with placebo users reached

borderline levels of significance.

The present study investigates the effects of a synthesized

pheromone formula on the sexual attractiveness of women.

This study was designed as a double-blind, placebo-con-

trolled investigation following a protocol requiring prospect-

ive daily recording of sociosexual behaviors over three

consecutive menstrual cycles. The major hypothesis was

that a greater proportion of subjects using pheromone than

those using placebo would show increases over baseline in

intimate sociosexual behavior involving a male partner.

2. Method and materials

2.1. Subject recruitment

Subjects were recruited using announcements in classes

at San Francisco State University. Women were asked to

participate in an experiment described as testing whether a

female pheromone added to their perfume would ‘‘increase

the romance in their lives.’’ Criteria for inclusion were that

subjects be heterosexual, regularly menstruating, neither

married nor cohabiting with a man, in self-reported good

health and not currently using an oral contraceptive. Sub-

jects were screened for adequate social skills based upon the

revised Eysenck Personality Inventory (EPQ-R) [9]. A score

more than 2 standard deviations above the Eysenck’s

manual standardized neuroticism, extraversion and psycho-

ticism statistics was criteria for disqualification. As an

inducement to complete the study, subjects were informed

that their treatment condition would be revealed at the end

of the study, and at that time, all placebo subjects would

receive a vial of the synthesized pheromone formula.

2.2. Sample

Of 47 respondents who completed an intake form, 36

women completed the study. Nineteen women received a

pheromone vial in the experimental period, while 17 women

received placebo. Four of 11 dropouts did not complete the

baseline period. The remaining seven completed the base-

line period and received a coded vial. Six subjects (four

pheromone and two placebo) quit before the end of the first

experimental cycle and one placebo subject did not return

data prospectively as agreed. Of the 36 who completed the

study, one placebo subject provided behavioral data for only

one experimental cycle, while 35 provided data for two

experimental cycles. A review of the characteristics of those

who completed the study revealed no systematic bias in the

makeup of the pheromone compared with the placebo group

(see Table 1). No subject reported using oral contraceptives

during the study.

Subjects ranged in age from 19 to 48 years with an

overall mean age of 27.8 years (S.D. = 6.7). Average age of

subjects in the pheromone group was not significantly

different from that of the placebo group but a trend is noted

[t(24.8) =� 1.74, P=.094 (S.E. = 2.25)]. Although subjects

selected their vial blindly, subjects in the placebo group

were significantly taller than subjects in the pheromone

group [t(33) =� 2.05, P < .05 (S.E. = 0.85)] while the two

groups did not differ significantly for weight [t(34) < 1].

Body mass index (weight/height2) was not significantly

different for pheromone and placebo groups [t(33) < 1] nor

was the length of the menstrual cycle at baseline [t(34) < 1].

Ethnicity in each group revealed no appreciable differ-

ences. For the pheromone group, 9 of 19 were White, 2

were Filipino and 1 each listed herself as Latina-Peruvian,

Portuguese, Latina-Nicaraguan, Chinese, Mixed, Brazilian,

White-Native American and Chinese American. Among the

placebo group, 10 of 17 were White and 1 each listed herself

Table 1

Initial age, height, weight, body mass index, menstrual cycle length and

relationship status for subjects by treatment group

Pheromone (n= 19) Placebo (n = 17)

M S.D. M S.D.

Age (years) 25.6 4.6 29.5 8.2

Height (in.) 63.7 2.7 65.4a 2.2

Weight (lb) 134.3 25.1 130.9 21.7

Body mass index 23.3 4.4 23.3 2.7

Menstrual cycle length 28.8 4.9 29.8 4.9

Relationship status n % n %

Not dating 8 42 9 53

Dating 8 42 1 6

Dating steadily 3 16 7 41

a n= 16.

N.L. McCoy, L. Pitino / Physiology & Behavior 75 (2002) 367–375368



as American Indian, Indian Caucasian, Mexican American,

Japanese, American Indian-Jew, Hispanic and Assyrian.

2.3. Procedure

At the first meeting, subjects signed an informed

consent form approved by the Human Subjects Committee

at San Francisco State University explaining the study

protocol. They then filled out a personal information sheet

asking about their sexual, reproductive and contraceptive

history and completed the Eysenck Personality Inventory.

The researcher provided calendars for the baseline period,

and subjects selected a code name and recorded it on the

top of each calendar. The researcher explained the defi-

nitions of the seven sociosexual behaviors and showed the

subject how to record the occurrence of menses and

behavior. The seven sociosexual behaviors were petting/

affection/kissing, sleeping next to a romantic partner,

sexual intercourse, formal dates (preagreed and scheduled

in advance), informal dates (not prescheduled), male

approaches and masturbation.

At this first meeting, subjects also brought at least 55 ml

of her preferred perfume. If the perfume was in a spray

bottle, subjects were provided with a clean 60-ml cobalt

blue glass bottle with a screw top. Application of the

perfume was carefully demonstrated—two or three dabs

under the nose, cheeks, behind the ears at least every other

day. The researcher and each subject exchanged telephone

numbers and best times for communicating. Subjects were

instructed to start recording data on the first day of their next

menses, which marked the onset of the baseline period and

to mail the calendars at the end of each week. Finally,

subjects agreed to telephone the researcher on the first day

of menses in order to set an appointment for Day 22 of this

first cycle and begin the experimental phase of the study.

Between meetings, the researcher called subjects to follow-

up missing calendars and to set-up or confirm an appoint-

ment for Day 22 of the first cycle.

At the second meeting, on about Day 22, the researcher

checked the correct use of the perfume and the recording on

the calendar, passed out remaining calendars and envelopes

and reviewed the plan for the experimental phase of the

study. Each subject selected a box from a tray of boxed vials

that were identical in appearance. Once selected, code ‘A’ or

‘B’ was revealed in two places, both on the bottom of the

box and on the label of the 5-ml glass vial inside the box.

The researcher wrote the ‘A’ or ‘B’ code on each of the

subjects’ calendars. At that time, each subject wrote her

code name on each of her calendars as well. The researcher

added the complete contents of the vial to 55 ml of the

subject’s perfume. Each subject agreed to continue wearing

perfume, recording daily on her calendars and mailing them

weekly as in the baseline period. The third interview was

conducted by telephone. The researcher completed a

debriefing form with the information provided by each

subject. Subjects were asked to rate their accuracy in

recording behavior, the proportion of time they back-filled

data and their best guess as to whether they had used

pheromone or placebo in their fragrance.

2.4. Pheromones

Underarm secretions from sterile pads worn by sexually

active heterosexual, fertile women were investigated in

previous research [16]. Based on knowledge from this

research, Cutler, a coauthor of the earlier work, derived

the formulation used here as a proprietary, synthesized

human female pheromone formula under the trade name

Athena Pheromone 10:13. This formula is commercially

available and its chemical identity will be disclosed when

the patent process is completed. The Athena Institute for

Women’s Wellness, Chester Springs, PA supplied the

researchers with 23 coded vials of pheromone formula and

23 of placebo. After all data had been collected, the

researchers were informed by Athena Institute that the ‘A’

vial contained the pheromone formula in SD40 alcohol and

the ‘B’ vial contained plain SD40 alcohol. Both additives

were odorless except for a faint alcohol scent; when added

to a fragrance, neither was recognized by the wearer as

having changed the aroma of her fragrance.

2.5. Sociosexual behavior

During the 2-week baseline and the 6-week trial, each

subject’s total number of days per week for each of seven

sociosexual behaviors was counted. Because some women

specifically abstain while others specifically engage in

sexual behavior during the time of menstrual bleeding, the

first 7 days of each of the three menstrual cycles were

Table 2

Definition of baseline and experimental weeks

Baseline Week 1: Days 8–14

Week 2: Days 15–21

Experiment C1 (cycle 1) Week 1: Days 8–14

Week 2: Days 15–21

Week 3: Days 22–28

Experiment C2 (cycle 2) Week 1: Days 8–14

Week 2: Days 15–21

Week 3: Days 22–28

Table 3

Comparison of average weekly days of each of the seven sociosexual

behaviors at baseline for the placebo and pheromone groups

Pheromone Placebo t

Petting/kissing/affection 1.76 2.35 < 1

Sleeping next to a romantic partner 0.97 2.26 1.87*

Sexual intercourse 0.63 1.26 1.40

Formal dates 1.14 0.68 1.00

Informal dates 1.24 0.85 < 1

Male approaches 2.45 1.40 2.24**

Masturbation 0.90 0.71 < 1

* P< .10.

** P< .05.
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(b) Average weekly occurrence of three nonintimate sociosexual behaviors for pheromone and placebo users for the 2 baseline and 6 experimental weeks

Informal dates (average days

per week occurred)

Male approaches (average days

per week occurred)

Masturbation (average days

per week occurred)

Code name Baseline Experimental Baseline Experimental Baseline Experimental

Pheromone

1 Chase 0.00 0.17 2.00 2.00 0.50 2.33

2 Lolita 0.50 1.00 0.50 0.20 1.00 1.40

3 Barbie Doll 4.00 2.12 1.50 1.67 0.50 0.57

4 Narcisse 0.00 0.17 4.00 2.83 1.65 3.00

5 Coho 1.00 1.88 0.00 0.50 1.50 2.20

6 Ares 2.00 1.00 1.50 2.17 0.00 0.00

7 Gigi 1.50 0.50 4.00 4.28 0.00 0.00

8 Sarah Lee 0.00 0.67 1.50 2.33 0.00 0.00

9 41799 1.00 2.40 2.00 1.50 0.00 0.00

10 Lynette 1.50 1.33 5.00 3.67 0.00 0.00

11 Potus 3.00 3.00 4.00 3.00 0.00 0.00

12 Randall 2.50 0.40 3.50 1.80 2.00 1.60

13 Saffron 0.00 0.00 0.50 0.40 1.50 1.17

(continued on next page)

Table 4

(a) Average weekly occurrence of four intimate sociosexual behaviors for pheromone and placebo users for the 2 baseline and 6 experimental weeks

Petting/kissing/affection

(average days per week occurred)

Sleeping next to a romantic partner

(average days per week occurred)

Sexual intercourse (average

days per week occurred)

Formal dates (average days

per week occurred)

Code name Baseline Experimental Baseline Experimental Baseline Experimental Baseline Experimental

Pheromone

1 Chase 2.50 3.83 2.00 2.67 2.00 2.46 2.50 3.00

2 Lolita 1.50 2.40 1.00 2.40 0.00 0.60 1.50 1.00

3 Barbie Doll 5.50 3.78 4.00 4.48 1.50 2.02 1.50 2.52

4 Narcisse 0.00 0.67 0.00 0.00 0.00 0.17 0.00 0.00

5 Coho 0.00 0.00 0.00 0.17 0.00 0.00 0.00 0.00

6 Ares 3.50 2.67 2.50 1.67 2.00 1.50 1.50 1.67

7 Gigi 1.00 5.61 0.50 4.44 0.00 4.25 0.50 1.67

8 Sarah Lee 0.00 0.67 0.00 0.00 0.00 0.00 0.00 0.83

9 41799 2.50 3.57 1.00 1.73 2.00 1.57 1.50 0.50

10 Lynette 1.00 1.00 0.00 0.33 0.00 0.00 0.50 1.83

11 Potus 3.00 2.33 3.00 0.33 0.00 0.00 2.00 2.00

12 Randall 0.50 0.60 0.00 0.40 0.00 0.40 0.00 0.40

13 Saffron 0.00 1.00 0.00 0.50 0.00 0.67 0.00 1.00

14 Absinthe 3.00 2.84 0.50 2.04 1.00 0.88 0.00 1.28

15 Psychokity 0.50 0.67 0.50 0.33 0.00 0.50 0.00 0.17

16 Sammi 3.50 3.80 2.00 1.60 1.50 1.20 4.00 2.20

17 Yvette 5.50 5.50 1.00 1.83 1.50 1.67 2.50 2.17

18 Jeneve 0.50 0.80 0.50 0.33 0.50 0.40 0.50 0.20

19 Sunset 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.40

Placebo

1 Red 1.50 2.60 1.50 2.40 1.50 2.40 1.50 2.20

2 Bondgirl 0.00 0.60 0.00 0.20 0.00 0.00 0.00 0.00

3 Sam 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

4 Cage 4.00 3.33 5.00 5.83 2.50 1.67 1.50 0.83

5 Spiky 2.50 2.03 6.00 3.87 2.00 0.83 0.00 0.33

6 Bella 0.00 0.40 0.00 0.00 0.00 0.00 0.00 0.00

7 Nikkki04 0.00 0.20 0.00 0.00 0.00 0.00 0.00 0.00

8 Orangina 2.50 0.50 0.50 0.17 0.00 0.00 0.50 0.00

9 Arriel 7.00 6.80 7.00 6.80 0.00 0.00 0.00 0.00

10 Green 5.50 3.67 6.00 3.86 4.00 2.25 1.00 0.00

11 Valerie 5.50 2.50 4.00 1.50 3.50 1.75 3.00 1.50

12 Dahlia 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.17

13 AB123YZ 1.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00

14 APR 4.50 3.50 4.50 3.17 4.50 3.83 1.00 1.00

15 Daisy 0.00 0.00 0.50 0.00 0.00 0.00 0.50 0.00

16 Rhonda 5.50 4.17 3.50 0.50 3.50 0.33 2.50 0.00

17 Lily 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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excluded from tabulation. By starting on Day 8, the protocol

avoided bleeding days yet still allowed for 2 baseline and 6

experimental weeks of data for the majority of subjects.

Table 2 shows the definitions of the 2 baseline and 6

experimental weeks.

2.6. Perceptions

Women were asked to record whether they had noticed

any change in their ‘‘experiences with men’’ each week. The

number of individuals perceiving positive changes during

any of the experimental weeks was counted.

2.7. Data analysis

Differences between groups were tested for age, height,

weight, body mass index and menstrual cycle length at

baseline and during the first experimental cycle using t tests.

We also examined group differences for dating status at the

beginning and end of the study, ethnicity, reported accuracy

and back-filling of the data, perception of a positive effect

and rate of perfume use.

For sociosexual behavior, a subject was characterized as

showing an increase over baseline when her average

weekly score for the 6-week experimental period exceeded

her average weekly score for the 2-week baseline period.

When menstrual cycle length was less than 28 days,

interpolation of average days of behavior for the third

week was calculated as long as data for at least 5 of 7 days

were available. When 5 days were not available due to

onset of menses, the partial week of data was not used.

The interpolation formula used was as follows: if 6 of 7

days of data were available, the actual behavioral count

was multiplied by 7/6 to yield the interpolated weekly

count. Thus, if a subject recorded 4 days of behavior over

a 6-day period (7/6� 4), the interpolated frequency is 4.66.

Because of the considerable variability in the 36 subjects’

behavior at baseline, the key question of interest was

whether a subject increased her average weekly behavior

during the experimental period over her own average

weekly behavior at baseline. For each behavior, a c2

probability test was used to test for differences between

the two groups in the proportion of subjects showing an

increase over baseline in average weekly behavior.

2.8. Statistical comments

Regardless of where a woman started at baseline, the

question this experiment was designed to test was ‘‘Did a

woman increase in average weekly behavior over her own

average weekly baseline when she added this pheromone

to her perfume and were there significantly more such

positive effects for pheromone subjects than for those who

used placebo?’’

Table 4 (continued)

(b) Average weekly occurrence of three nonintimate sociosexual behaviors for pheromone and placebo users for the 2 baseline and 6 experimental weeks

Informal dates (average days

per week occurred)

Male approaches (average days

per week occurred)

Masturbation (average days

per week occurred)

Code name Baseline Experimental Baseline Experimental Baseline Experimental

Pheromone

14 Absinthe 1.50 2.24 5.00 4.44 3.50 2.28

15 Psychokity 0.50 0.33 2.50 1.33 0.50 0.33

16 Sammi 0.00 2.20 2.00 3.00 1.00 0.80

17 Yvette 3.00 2.17 0.50 1.00 1.50 0.50

18 Jeneve 0.00 1.20 3.50 3.20 1.00 0.80

19 Sunset 1.50 1.00 3.00 1.40 1.00 0.80

Placebo

1 Red 0.50 3.00 3.00 4.40 0.00 0.00

2 Bondgirl 0.00 0.60 0.00 1.00 0.00 0.00

3 Sam 0.00 0.17 0.00 0.33 0.00 0.00

4 Cage 0.00 0.50 0.50 0.50 2.00 1.67

5 Spiky 0.00 0.23 1.00 1.57 2.00 2.17

6 Bella 0.00 0.40 1.50 2.60 0.00 0.00

7 Nikkki04 0.00 0.20 1.50 1.20 0.00 0.40

8 Orangina 0.50 1.00 4.00 3.67 0.00 0.00

9 Arriel 0.00 0.00 0.50 0.00 1.50 0.40

10 Green 2.50 1.61 0.50 0.33 1.50 0.17

11 Valerie 3.00 2.25 0.50 0.50 0.00 1.25

12 Dahlia 0.00 0.00 1.00 0.67 0.00 0.00

13 AB123YZ 0.00 0.00 1.50 1.83 0.00 0.50

14 APR 5.00 2.67 1.50 1.83 1.00 0.33

15 Daisy 1.00 0.67 1.50 1.00 1.00 0.33

16 Rhonda 1.00 0.33 2.00 5.00 3.00 1.50

17 Lily 1.00 0.17 3.50 2.67 0.00 0.00
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The average weekly frequency of sexual intercourse of a

group of pheromone users is an irrelevant measure in a

protocol testing an individual’s increase in average weekly

behavior over her own baseline. What matters in the life of a

subject is whether she increased over her own baseline. By

establishing an experiment to test the proportion of individ-

uals who increased over baseline, we avoided the error in

logic that the ANOVA- or Mann–Whitney-type statistics

would impose. Other than a baseline comparison between

groups to rule out the probably irrelevant possibility of a

significant difference in behavior, the absolute amount of

behavior cannot be compared between groups in hopes of

offering meaningful information nor should individuals be

compared to each other and ranked in either their absolute

amount of average weekly behavior or absolute numerical

change in average weekly behavior. The proportion of

pheromone users who increased over baseline is the correct

variable for comparison with the placebo group.

3. Results

3.1. Perfume use, perceptions, cycle lengths and dating status

The 36 women in this experiment chose 34 different

fragrances rendering the potential impact of a particular

fragrance moot. During the 6 experimental weeks, daily

calendars showed an average use of the test perfume of 5.4

Table 5

Effects of pheromones vs. placebo on increase over baseline for each of the seven sociosexual behaviors

Code name Petting/kissing/affection

Sleeping next to a

romantic partner

Sexual

intercourse

Formal

dates

Informal

dates

Male

approaches Masturbation

Pheromone

1 Chase * * * * * *
2 Gigi * * * * *
3 Lolita * * * * *
4 Barbie Doll * * * * *
5 Randall * * * *
6 Saffron * * * *
7 Sarah Lee * * * *
8 Narcisse * * * *
9 Coho * * * *
10 41799 * * *
11 Psychokity * * *
12 Sammi * * *
13 Absinthe * * *
14 Yvette * * *
15 Jeneve * *
16 Lynette * *
17 Ares * *
18 Potus

19 Sunset

Increased over baseline (n) 11 11 9 10 9 7 5

Proportion of group (%) 57.9 57.9 47.4 52.6 47.4 36.8 26.3

Placebo

1 Red * * * * * *
2 Bondgirl * * * *
3 Spiky * * * *
4 Bella * * *
5 Nikkki04 * * *
6 Sam * *
7 Cage * *
8 AB123YZ * *
9 APR *
10 Rhonda *
11 Orangina *
12 Dahlia *
13 Valerie *
14 Arriel

15 Green

16 Daisy

17 Lily

Increased over baseline (n) 4 3 1 3 8 8 4

Proportion of group (%) 23.5 17.6 5.9 17.6 47.1 47.1 23.5
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(S.D. = 1.3) times per week for pheromone users and 5.3

(S.D. = 1.3) times per week for placebo users. Usage did not

differ significantly between the two groups [t(35) < 1].

During this experimental period, 9 (47%) pheromone

users compared with 7 (41.2%) placebo users reported the

perception of positive results in their experiences with men,

and this difference was not significant [c2(1, n = 36)� 1].

On the debriefing form, 88.9% of the pheromone and 88.2%

of the placebo group scored themselves as mostly or very

accurate [c2(1, n = 35)� 1] and only 10.1% and 17.7% of

women, respectively, reported back-filling their data ‘about

{1=2}’ the time or more, and this difference was not

significant [c2(1, n= 35)� 1].

The average menstrual cycle length during the first

experimental cycle for pheromone subjects was 28.9 days

(S.D. = 7.9) compared with 27.6 days (S.D. = 4.6) for pla-

cebo subjects. The difference was not significantly different

[t(34) < 1]. Comparing the length of each subject’s baseline

menstrual cycle with her first experimental cycle revealed

no significant change for either group. For 19 pheromone

users, average menstrual cycle length difference between the

baseline cycle and the first experimental cycle was � 0.11

days [t(18) < 1]. For 17 placebo users, this same difference

was 1.88 days [t(16) = 2.24 (S.E. = 1.37)] and was not

significant. The average change in menstrual cycle length

for the placebo group compared with the pheromone group

was not significant [M = 1.99, t(34) < 1].

Women reported their dating status as not dating, dating

or dating steadily. No appreciable difference occurred

between groups at baseline, at end or as a change in dating

status. Baseline records of dating status of the 19 phero-

mone users revealed 8 not dating and 11 dating. For 17

placebo users, 9 were not dating and 8 were dating [c2(1,

n = 36)� 1]. Dating status reported for the last week of the

study for the 19 pheromone users revealed 6 not dating and

13 dating. For 17 placebo users, 7 were not dating and 10

were dating [c2(1, n = 36)� 1]. Increases in dating status

occurred in seven pheromone and five placebo users,

decreases in dating status occurred in four pheromone and

three placebo users and there was no change for eight

pheromone and nine placebo users [c2(2, n = 36)� 1].

3.2. Sociosexual behavior

The major hypothesis was that a greater proportion of

pheromone (Ph) than placebo (Pl) users would show an

increase over baseline. With the exception of male

approaches [Ph = 2.4, Pl = 1.4; t(34) = 2.24, P < .04], average

weekly frequencies of sociosexual behaviors for placebo

and pheromone groups were not significantly different at

baseline (see Table 3).

The average number of days per week of behaviors

recorded by each subject during the baseline and experi-

mental phase of the investigation are presented in Table 4a

Table 6

Number of subjects with an increase over baseline for each of 7 sociosexual

behaviors by treatment group

Treatment

Pheromone

(n= 19)

Placebo

(n= 17)

Sociosexual behavior n % n % P

Petting/affection/kissing 11 57.9 4 23.5 < .04

Sleeping next to a romantic partner 11 57.9 3 17.6 < .02

Sexual intercourse 9 47.4 1 5.9 < .006

Formal dates 10 52.6 3 17.6 < .03

Informal dates 9 47.4 8 47.1 ns

Male approaches 7 36.8 8 47.1 ns

Masturbation 5 26.3 4 23.5 ns

Table 7

Cumulative number of sociosexual behaviors involving a partner whose

weekly averages increased above baseline for pheromone and placebo users

Number of behaviors that increase

above baseline

Code name � 1 �2 �3 �4 �5 �6

Pheromone

1 Chase � � � � �
2 Gigi � � � � �
3 Lolita � � � �
4 Barbie Doll � � � �
5 Randall � � � �
6 Saffron � � � �
7 Sarah Lee � � � �
8 Narcisse � � �
9 Coho � � �

10 41799 � � �
11 Psychokity � � �
12 Sammi � � �
13 Absinthe � � �
14 Yvette � � �
15 Jeneve � �
16 Lynette � �
17 Ares � �
18 Potus

19 Sunset

Increased over baseline (n) 17 17 14 7 2 0

Proportion of group (%) 89.5 89.5 73.7 36.9 10.5 0

Placebo

1 Red � � � � � �
2 Bondgirl � � � �
3 Spiky � � �
4 Bella � � �
5 Nikkki04 � �
6 Sam � �
7 Cage � �
8 AB123YZ �
9 APR �

10 Rhonda �
11 Orangina �
12 Dahlia �
13 Valerie

14 Arriel

15 Green

16 Daisy

17 Lily

Increased over baseline (n) 12 7 4 2 1 1

Proportion of group (%) 70.6 41.2 23.5 11.8 5.9 5.9

Global effects: c2 = 12.54, df = 1, P< .001.
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and b. Table 4a arrays the data of the four most intimate

sociosexual behaviors. Table 4b arrays the data of the three

least intimate sociosexual behaviors.

The effects of the pheromone and placebo formulas on

increase over baseline for each of the seven sociosexual

behaviors are shown in Table 5.

When compared with placebo users, a significantly

higher proportion of pheromone users showed an increase

over baseline for frequency of sexual intercourse [c2(1,

n = 36) = 7.70], sleeping next to a romantic partner [c2(1,

n = 36) = 6.12], formal dates [c2(1, n = 36) = 4.76] and pet-

ting/affection/kissing [c2(1, n = 36) = 4.36]. No significant

effects of pheromones were observed in the proportion of

subjects who showed an increase over baseline in frequency

of informal dates, male approaches or masturbation (see

Table 6).

The cumulative number of increases in sociosexual

behaviors involving a partner that occurred during the

experimental phase is displayed in Table 7. Both visual

inspection of the density and statistical evaluation of the

global effects reveal a significantly and substantially greater

effect of pheromones.

The protocol developed in advance for this study was

designed to measure behavior during two menstrual cycles

in order to allow a 6-week experimental period similar to

the experiment with sex attractant pheromones in men [7].

However, Stern and McClintock [17] reported shifting the

timing of ovulation within one cycle with their extracts of

underarm secretions. We therefore did a post hoc test of

the effects examining data from the first experimental

cycle only. Comparisons of the placebo with the phero-

mone group revealed statistically significant positive

effects for sexual intercourse [c2(1, n = 36) = 4.98,

P < .03] and formal dating [c2(1, n = 36) = 4.12, P < .04],

with kissing/petting/affection achieving borderline signific-

ance [c2(1, n = 36) = 2.95, P=.08].

4. Discussion

In this prospective double-blind, placebo-controlled

study, we investigated the sex attractant effects of a putative

synthesized pheromone formulated on the basis of prior

research. The topical application of this putative female sex

attractant pheromone caused a statistically significant and

distinct increase over average weekly baseline in four

sociosexual behaviors: sexual intercourse, sleeping next to

a romantic partner, formal dates and petting/affection/kiss-

ing. There was no significant increase in male approaches,

masturbation or informal dates.

It is appropriate to question the nature of the makeup of

the placebo and treatment groups as they differed on several

key variables that conceivably could have influenced the

outcome of the study. The diverse ethnic array reflected the

composition of the psychology classes at San Francisco

State University where the call for subjects had been

announced. There are currently no data in the literature that

would suggest differences among ethnic groups in phero-

mone susceptibility or excretion. However, the pheromone

treatment group tended to be younger (P=.09) and shorter

(P < .05) and reported being approached by men more often

(P < .05) than the placebo group at baseline. Balancing

these factors, we note that the placebo group tended to

sleep next to a romantic partner more often (P < .10), and

although they tended to be taller, their body mass index was

not different from the pheromone group. Given the shorter

stature and the younger age of the pheromone group, these

variables might have affected the outcome and were there-

fore examined further. Two post hoc questions were tested

comparing women at baseline using t tests with a median

split: (1) Of the 35 women who provided data on height,

were the shorter women in the total group comparable to

those who were taller in the six sociosexual behaviors? and

(2) Of the entire group of 36 women who provided date of

birth, were the younger women comparable to the older

women? Results showed that shorter height and younger

age were not associated with any significant differences in

average weekly frequency of baseline sexual intercourse,

sleeping next to a romantic partner, petting/affection/kiss-

ing, formal dates, informal dates or male approaches.

Confidence in our findings is strengthened by the fact

that the self-reported percentage of the time subjects

back-filled was low, the perceived accuracy of self-report

was high and there were no significant differences

between the two groups for either back-filling or accu-

racy. Perception of positive effects of perfume use in the

two groups was moderate and not significantly different.

There was no indication that subjects could tell which

product they had been using. Thus, we reject the pos-

sibility that changes in behavior were due simply to

expectations. While we look forward to learning what

the chemical composition of Athena Pheromone 1013 is

when the patent process has been completed, that missing

information about chemistry and potential mechanism of

action does not impede our understanding of the behav-

ioral effects of the formula.

It is particularly noteworthy that the proportion of our

subjects recording an increase over baseline in masturbation

was low (less than 27%) and the two groups were not

significantly different. If masturbation is seen as an indicator

of sexual motivation, then the synthesized pheromone

formula did not affect the sexual motivation of our subjects.

By the widely accepted definition of the term, a pheromone

is expected to cause a change in reproductive behavior of

another, usually of the same species. The results of this

study suggest that the synthesized female pheromones used

here had positive sexual attractant effects that were fun-

damentally the same as those that had been found previously

with synthesized male sex attractant pheromones used

by men [7].

Three prior experiments [15–17] have applied extracts of

underarm sweat vs. placebo and shown that the timing of the
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menstrual cycle was altered. Our experiment did not show

an alteration in menstrual cycle, implying that this test

pheromone has a different composition than that of whole

extracts of underarm sweat.

Robustness of these effects was evident. Three or more

behaviors increased over baseline in 74% of the women

using pheromones, an amount substantially and signific-

antly higher than the 23% of placebo subjects showing

such an increase. The effect of the pheromone formula was

comparable to that reported in two recent studies investi-

gating pheromone effects in double-blind research in

humans [7,17]. For men, the increase over baseline for

three or more sociosexual behaviors occurred in 41% of

pheromone and 9.5% of placebo users [7]. For women,

68% of subjects using extracts of female underarm secre-

tions experienced positive effects in shifting the timing of

ovulation, a different effect of pheromones [17]. The

pheromone formula used in our study had no effect on

menstrual cycle length.

We deduce that sexual attractiveness is what increased in

the pheromone users. Significantly more women using

pheromones increased in their frequency over baseline in

four intimate sociosexual behaviors with men. Because male

approaches at baseline was significantly higher for the

pheromone group, our failure to find a significantly higher

proportion of pheromone users who increased over baseline

in male approaches may have been related to this differ-

ence. As was true for the men in the study of male

pheromones [7], the biggest difference between the placebo

and pheromone groups in our study was for the most

reproductively important behaviors: sexual intercourse and

sleeping next to a romantic partner.

Significant effects appeared to occur within the first cycle

and the proportion of women recording effects increased by

the second cycle. Future studies might investigate whether

those women using pheromones, who do not record an

increase in these sociosexual behaviors in the first or the

second cycle, might still increase if the duration of the study

were extended.

We conclude that this synthesized female pheromone

formula, applied topically, acted as a sex attractant phero-

mone and increased the sexual attractiveness of women to

men. The results of this study strongly suggest that sub-

stances occurring naturally in the underarm secretions of

young, fertile, sexually active women have powerful effects

on the behavior of the other sex. Awoman who exudes such

substances is apparently a more sexually attractive indi-

vidual, and as a consequence, men’s sociosexual interaction

with such women is significantly increased.
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