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Abstract We investigated whether motivation for same-sex

sexual contact was related to mid-cycle peaks in estrogen levels

(typically associated with ovulation) among women with con-

sistentversus inconsistentpatternsofsame-sexsexuality.Twenty

women (M age = 30 years), all of whom have been providing

dataon their sexualbehaviorandidentities since1995,completed

daily diaries assessing sexual motivation and provided 10 days

of salivary estrogen samples. During the 3 consecutive days on

whichestrogen levelspeaked,womenwhohadconsistently iden-

tified as lesbian since 1995 (n = 5) showed increased motivation

for sexual contact with women. This change in same-sex moti-

vation was significantly smaller among women who consistently

identified as bisexual (n = 7) and women who had given up their

lesbian or bisexual identities at some point since 1995 (n = 8).

Women who ascribed a role for‘‘choice’’ in their same-sex sex-

uality also showed smaller increases in same-sex motivation.The

findings suggest that women with consistent versus inconsistent

patterns of same-sex sexuality might be experiencing different

types of same-sex desires influenced by different factors.

Keywords Sexual orientation � Ovulation � Estrogen �
Sexual motivation

Introduction

Female same-sex sexuality shows a wide variety of manifes-

tations,and the reasons forsuchvariability remainpoorlyunder-

stood (Baumeister, 2000; Diamond, 2008b). For example, some

women report stable and exclusive same-sex attractions and

behavior, consistent self-identification as ‘‘lesbian,’’ and feel

their sexuality is an intrinsic characteristic over which they have

no control (Diamond, 2005, 2008b; Golden, 1996). Yet, many

other women report bisexual attractions (Baumeister, 2000;

Chivers, Rieger, Latty, & Bailey, 2004; Laumann, Gagnon,

Michael, & Michaels, 1994) or gradual shifts in their sexuality,

which are ascribed to choice, circumstance, or changes in their

environments and relationships (Blumstein & Schwartz, 1990;

Diamond, 2003, 2005, 2008b; Weinberg, Williams, & Pryor,

1994).1 Researchers have long speculated over whether there is a

fundamental difference between women with stable and exclu-

sive lesbianism and women with more variable patterns of same-

sex sexuality. The present research addressed this question by

examining whether women with consistent versus inconsistent

patterns of same-sex sexuality (as assessed since 1995 in the

context of an ongoing longitudinal study) showed different pat-

terns of change in same-sex sexual motivation around the time of

ovulation, suggesting that they may experience different types of

same-sex desires influenced by different factors.
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1 Sample characteristics make it difficult to know the degree to which

such findings are generalizable. For example, the study by Weinberg,

Williams, and Pryor (1994) sampled openly identified bisexuals who

were members of the San Francisco bisexual community, who might

arguably be more likely to experience and openly report changes in

sexual object choice.
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Subtypes of Same-sex Sexuality

The notion that some individuals are‘‘more homosexual’’ than

others has a long history (Bergler, 1954; Defries, 1976, 1978;

Goode & Haber, 1977). Consider, for example, the longstand-

ing distinction between ‘‘born/essential/primary’’ lesbians and

‘‘political/chosen’’lesbians (Burch, 1993; Ettore, 1980; Golden,

1994; Ponse, 1978). ‘‘Born’’ lesbians are presumed to possess

an enduring and stable predisposition for same-sex contact,

whereas‘‘political/chosen’’lesbians are presumed to experience

same-sex attractions as a result of transitory environmental or

interpersonal factors (Diamond, 1998, 2005, 2008b). Yet, there

is no way to verify this distinction because there is no bona fide

measure of sexual orientation. Even physiological studies (which

do not provide such bona fide measurement but are nonetheless

uniquely informative in revealing patterns of genital sexual

arousal independentofself-report)findthat lesbian-identifiedand

heterosexually-identified women show similar genital responses

to same-sex and other-sex stimuli (Chivers & Bailey, 2005;

Chiversetal., 2004;Chivers,Seto,&Blanchard,2007), and these

studies cannot determine why a woman might become aroused to

same-sex stimuli at a particular moment in time.

One potential strategy for addressing this question takes

advantage of the fact that female sexual motivation shows dif-

ferent degrees of biological and environmental influence across

the menstrual cycle. Specifically, researchers (going back to

Beach, 1976) have distinguished between female proceptivity

(i.e., motivation to initiate sexual activity) and female receptivity

or arousability (i.e., capacity to become aroused to sexual stim-

uli). As reviewed by Wallen (1995), proceptivity peaks around

the time of ovulation, when women are most likely to conceive,

and is manifested in increased sexual initiation, sexual activity,

and orgasms among women who are not taking hormonal con-

traception (Harvey, 1987; Hill, 1988; Matteo & Rissman, 1984).

Such mid-cycle increases in sexual motivation were first docu-

mented over 50 years ago in seminal longitudinal work by Ben-

edek and Rubenstein (1952). Current research has linked these

changes to the increased estrogen levels that accompany ovula-

tion(Adams,Gold,&Burt,1978;Judd&Yen,1973;Stanislaw&

Rice, 1988). Although a number of other hormones also peak

around the time of ovulation, including luteinizing hormone

(LH), follicle stimulating hormone (FSH), and testosterone, only

testosterone and estrogen have been found to affect women’s

sexual interest, and researchsupports aparticularly strong role for

estrogen in this regard (reviewed in Wallen, 1995).

Evolutionarily speaking, an ovulatory increase in proceptivity

makes sense, as it ensures that women are motivated to seek out

sexual activity when they are most likely to conceive. In contrast,

arousability is independent of hormonal status (Abramson,

Repczynski, & Merrill, 1976; Griffith & Walker, 1975; Slob,

Ernste,&vanderWerff tenBosch,1991),anddepends insteadon

situational factors such as exposure to sexual stimuli or direct

sexual solicitation. The distinction between proceptivity and

arousability has important implications for interpreting variabil-

ity in female same-sex sexuality. Because proceptivity specifi-

cally motivates reproductive behavior, it should be highly sen-

sitive to ‘‘sex of target.’’ Hence, to the degree that sexual orien-

tationrepresentsanearly-developingandenduringpredisposition

for partners of a particular sex, this predisposition should spe-

cifically‘‘orient’’proceptivity. Incontrast,arousabilityshouldbea

more flexible system, permitting women to experience a range of

sexual desires and behaviors with a variety of partners. In fact,

researchers have argued that sexual behavior with non-reproduc-

tive (and even same-sex) partners confers multiple advantages,

such as social bonding, alliance formation, solicitation of parental

care, and simple sexual release (Kirkpatrick, 2000; Vasey, 2006).

Sexual desires elicited by arousability are situation-depen-

dent, and therefore subject to variation in response to situational

and interpersonal changes. Perhaps, then, women with incon-

sistent patterns of same-sex sexuality are women whose same-

sex desires are primarily due to arousability (instead of an early-

developing, stable same-sexpredisposition).Thesamemightbe

true of women who claim that‘‘choice’’plays a role in their same-

sex sexuality (Golden, 1994, 1996; Whisman, 1996). Because

arousability is situation-dependent, choices to pursue or avoid

certain situations, environments, and relationships should affect

the likelihood of experiencing same-sex desires. Women whose

same-sex desires are primarily attributable to arousability might

take note of these fluctuations and come away with the sub-

jective impression that the desires themselves are somewhat

‘‘chosen.’’

Onaday-to-daybasis(orwithinthecontextofanexperimental

study, such as Chivers et al., 2007), women whose same-sex

desires are primarily attributable to arousability might be indis-

tinguishable from women with stable and enduring lesbian or

bisexualpredispositions.Butduringovulation,whenproceptivity

increases, women with stable lesbian or bisexual predispositions

should experience significantly greater motivation for same-sex

contact. This should not be the case for women whose same-sex

desires are primarily attributable to arousability; in fact, they

might even show less motivation for same-sex contact during this

period, given that proceptivity might supersede arousability

during this period. The present research tested this hypothesis.

The Current Study

The participants in the present study have been taking part in a lon-

gitudinal study of sexual identity development (Diamond, 1998,

2000, 2003, 2005, 2008a, 2008b), in which they have provided

detailed data since 1995 on their sexual attractions, behaviors,

and identities. The present study tested for changes in same-sex

motivation occurring during the 3-day window surrounding

women’s peak estrogen level, at which proceptivity is highest.

We hypothesized that during this period, significant increases in

motivation for same-sex contact should be observed among (1)
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women who have consistently identified as lesbian or bisexual

since 1995, compared to women who gave up their lesbian or

bisexual identitiesat somepoint; (2)womenwhohavepursueda

greater percentage of their sexual activity with female partners

since 1995, and (3) women who reject a role for choice in their

same-sex sexuality. We further expected that these types of

women would show smaller increases (or even decreases) in

motivation for other-sex contact around the time of ovulation, with

the exception of women who have been consistently identified as

bisexual since 1995. If bisexuality represents a stable sexual pre-

disposition for both sexes, then bisexual women should show

increased motivation for both same-sex and other-sex contact

around the time of ovulation.

Method

Participants

Participantswere20 women who have undergone five interviews

since 1995 as part of a longitudinal study of sexual identity

development (more detail on the full range of interview questions

and responses can be found in Diamond, 1998, 2000, 2003, 2005,

2008a, 2008b). The original 1995 sample contained 89 non-

heterosexual women, 79 of whom were still participants by 2007.

Five women in the sample identified as transgendered by 2007

andwere livingwithamalegenderpresentation,butnoneof these

women were included in the present study. Initial sampling took

place in two moderately-sized cities and a number of smaller

urban and rural communities, at lesbian, gay, and bisexual com-

munity events, youth groups, and classes on gender and sexuality

issues taught at local colleges and universities.

Of the original sample, 51 women expressed interest in

participating in the present study. Thirteen were taking oral con-

traceptives, four were pregnant or nursing, and one had had a

hysterectomy. Of the remaining 33 eligible participants, 12

provided incomplete data (due to self-reported difficulty adher-

ing to the protocol). One woman’s data were not used because

her estrogen levels did not vary at all. This left 20 women pro-

viding complete data. There were no significant differences in

sexual identification, sexual behavior history, or same-sex and

other-sex motivation between these women and those who were

excluded from participation. The average age of the present

participants was 30 years (SD = 2.0). 75% had completed at

least 1 year of college. 35% described themselves as working-

class or lower-middle class, and 65% as middle or upper class.

All but one were white. Five women consistently identified as

lesbian and 7 consistently identified as bisexual throughout the

entire duration of the study. Eight women initially identified as

lesbian or bisexual in 1995, but gave up those identities in favor

of‘‘no identity’’(n = 6) or‘‘heterosexual’’(n = 2) at some point

thereafter (two of these women re-adopted a bisexual identity at

a later interview). All of these women reported continuing to

experience periodic sexual attractions for women (Diamond,

2008b).

Procedure

During initial recruitment in 1995, the principal investigator

described the research as an investigation of women’s sexual

identity development, explained the selection criteria (rejection

or questioning of heterosexual identification), and distributed

flyers with contact information. Ninety-five percent of women

who received this description volunteered to participate; those

who declined to volunteer cited lack of interest as the reason.

Response rates for college classes on gender and sexuality were

inestimable because it is unknown how many students in each

class met the selection criteria. As noted above, each participant

has undergone five interviews (conducted by the primary inves-

tigator) regarding her sexual attractions, identity, and behavior.

The first interview took place in person; all subsequent inter-

views have taken place over the phone.

Each participant completed an online diary each day before

bedtime (described below) assessing daily motivation to act on

desires for women and men. They began the diary on the first day

of their menstrual period and completed it for 18 days (women

were provided a paper calendar to keep track of study proce-

dures). The online diary was maintained through a secure server

at the primary investigator’s home institution. The participant

logged on each day with a unique username and password. Each

entry was time- and date-stamped. Women were provided with

paper copies of the diary in case they had trouble accessing the

internet or if they did not have internet access at home. Approx-

imately 6% of diary entries were provided on paper, and analyses

revealed no significant difference between paper and online

entries.

On Day 9 of the study, women began providing daily saliva

samples. Participants contacted the principal investigator on the

first day of her saliva sampling to confirm that she was initiating

thesamplingon thecorrectday.Eachwomanwasprovidedwith

10 pre-labeled glass centrifuge tubes (5 ml), in which she pas-

sively drooled to provide her samples. Women were instructed

to provide their saliva sample at the same time each dayand that,

during the hour before their sample, they should not eat, drink,

smoke, or brush their teeth, To get rid of any food particles, they

were instructed to rinse theirmouthswithplainwater20–90 min

before providing the sample. They used plastic straws to pas-

sively‘‘drool’’into the tube, filling the tube at least one-third full.

They then sealed the tube with a screw top and immediately

placed it in a freezer. They did this for 10 consecutive days.

Estrogen samples were shipped overnight to Emory Univer-

sity for assay. Because saliva samples for estradiol analysis must

remain completely frozen until the time of assay, women were

providedwith insulatedboxes, andpacked their sampleswith9 lb

of dry ice, which they purchased from a local grocery store on

the morning of the shipment. Boxes were shipped overnight to
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Emory University, where the frozen state of each batch was

individually confirmed. Overall within assay variability (deter-

mined by replicate determination (169) of two different control

sera inoneassay)was7%.Betweenassayvariability (determined

by replicate measurements of three different control sera in two

different lots) was 10.4%. The recovery of 50–100–200 pg/ml of

estradiol added to ‘‘plasma-free’’ sample gave an average value

(±SD) of 98% ± 6% with reference to the original concentra-

tions. Each participant was paid $60 to compensate her for her

time and for the cost of the dry ice.

Measures

At each interview, participants reported the total number of men

and women with whom they engaged in sexual contact (defined

as any sexually motivated intimate contact) between T1 and T2,

T2 and T3, T3 and T4, and T4 and T5. This information was

translated into percentages, so that 100% represents exclusive

sexual contact with women and 0% represents exclusive sexual

contact with men. In 2003, women were asked to rate their

agreement on a 1–5 Likert scale with the statement ‘‘I feel my

sexuality is something that I chose.’’

The items in the online daily diary were modeled after the

Sexual Desire Inventory (Spector, Carey, & Steinberg, 1996).

Women were asked to‘‘think back over the course of the entire

day, from when you woke up to right around now.’’ To assess

generalized daily sex drive (i.e., desire for sexual activity

regardless of the gender of the partner), women were asked to

rate how often that day they had felt sexually aroused, thought

about sex, or had a sexual fantasy, and how often they had found

another person attractive (not at all, 1–2 times, 3–4 times, or

more than 5 times). Cronbach’s alpha for this index was .79. To

assess women’s motives to act on same-sex attractions, they

were prompted to reflect on the strongest attraction they had

experienced to a woman that day and rate how strongly they

were motivated to act on that attraction, on a 1–9 scale. Women

were instructed that if they had experienced no such attractions,

they should provide the lowest possible rating for ‘‘motivation’’

(i.e.,‘‘noneatall’’).Theyansweredthesamequestionswithregard

to other-sex attractions and motivations, and also indicated

whether theyhadengaged insolitaryorpartneredsexualactivity

that day with either female or male partners. Means of all study

variables, stratified by identity group, are shown in Table 1.

Results

Data Analysis

Analyses were conducted with multilevel random coefficient

modeling(MRCM,employedwithWHLM;Bryk&Raudenbush,

1992), to represent the nested nature of the data, in which lower

level units (daily estrogen and daily sexual motivation) vary

within persons. The Level 1 model calculates within-person

associations, and the Level 2 model tests whether these within-

person associations vary across different women. Level 1 models

used only the 10 days of data on which estrogen data were avail-

able. All models used an unrestricted variance structure, which

provided a significantly better fit to the data than either a heter-

ogeneousorhomogeneousvariance structure. OurLevel1model

was structured as follows:

Same-sex Motivationday i; participant j ¼ b0

þ b1 Peak Estrogenð Þ þ b2 Sex Driveð Þ þ r

This model is analogous to calculating a separate regres-

sion model for each women, in which the‘‘sample’’comprises

her 10 days of data. The sex drive variable was ipsatized, or

‘‘group-centered’’ (i.e., centered around each woman’s 10-day

mean), so that it represents the degree to which women’s same-

sex motivation increased on days when her sex drive was higher

than average for her. The coefficient of interest is ‘‘Peak

Estrogen,’’ coded ‘‘1’’ for the day before, during, and after a

woman’s peak estrogen level, and‘‘0’’for all other days. Hence,

Table 1 Previous sexual behavior, perceptions of choice in sexuality, and current same-sex and other-sex motivation and sex drive among women

who maintained stable lesbian identities, stable bisexual identities, or who have given up their lesbian-bisexual identities since 1995

Variable Stable lesbians

M (SD)

Stable bisexuals

M (SD)

Gave up lesbian-

bisexual identity

M (SD)

Percentage of sexual partners who were female, 1995–2005a 73 (30) 38 (21) 48 (34)

Degree of agreement in 2003 that ‘‘My lesbianism or bisexuality

is something that I chose’’b
2 (1.7) 1.6 (.63) 1.8 (.71)

Strength of motivation to act on the day’s strongest desire for

a woman, averaged across 10 days of assessmentc
2.8 (1.9) 2.9 (1.3) 2.4 (1.6)

Strength of motivation to act on the day’s strongest desire for

a man, averaged across 10 days of assessmentd
1.7 (1.1) 3.6 (1.9) 2.5 (1.3)

Sex drive, averaged across 10 days of assessmente 2.4 (.7) 2.5 (.7) 2.2 (.5)

Estrogen in pg/ml, averaged across 10 days of assessmentf 1.9 (.5) 1.9 (.7) 2.2 (1.9)

a Range: 8–100, b Range: 1–5, c Range: 1–5.5, d Range: 1–6.3, e Range 1.4–3.4, f Range: 1–6.6
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in thismodelb1 represents thedegree towhichawoman’ssame-

sex motivation increased during the window of time during

which ovulation most likely occurred (although we cannot con-

firm whether women did, in fact, ovulate during this window of

time), controlling for her sex drive. This Level 1 model calcu-

lates an estimate of change for each woman, and the Level 2

model examines whether this change varied across women, as a

function of the following:

G1: Percentage of sexualpartners who have been women since

1995, as assessed every 2 years and centered at the sample

mean

G2: Degree to which a woman perceived her sexuality to be a

matter of choice, assessed in 2003, and centered at the sample

mean

G3: Consistent lesbian group (dummy coded to contrast with

the‘‘gave up identity’’group)

G4:Consistentbisexualgroup(dummycodedtocontrastwith

the‘‘gave up identity’’group)

Following standard conventions, the Level 2 coefficients

were termed ‘‘G’’ to distinguish them from the Level 1 coeffi-

cients (b).Gcoefficientshaveastraightforward interpretationas

unstandardized regression slopes, representing the magnitude

ofchange in theDV(in thiscase, increasedsame-sexmotivation

on Peak Estrogen days) associated with a one-unit change in the

independent variable.

Sexual Motivation During Peak Estrogen

Model coefficients are shown in Table 2. Women’s motivation

for same-sex contact was significantly related to sex drive,

b= 1.0, p\.001. Turning to the Peak Estrogen coefficients,

note that because women in the‘‘gave up identity’’group were

treated as the base category, the‘‘main effect’’coefficient (in the

row for ‘‘intercept’’) represents degree of change in same-sex

motivation during Peak Estrogen for women in the gave-up

identity group. This coefficient was significant and positive,b=

.46, p\.001, indicating that these women showed a significant

increase in same-sex motivation during Peak Estrogen, inde-

pendent of their corresponding increase in sex drive. As pre-

dicted, consistent lesbians showed an even larger increase in

same-sex motivation during their estrogen peak, Glesbian = .63,

p\.01. Consistent bisexuals showed less of an increase in

same-sex motivation during their Peak Estrogen period than did

women in the ‘‘gave up identity’’ group, Gbisexual = -.41, p\
.01, contrary to expectation. An additional analysis conducted

with consistent lesbians as the base category found that bisexual

women also showed smaller increases in same-sex motivation

during Peak Estrogen than the consistent lesbian group, G =

-1.0, p = .001.

As hypothesized, women who endorsed a greater role for

choice in their same-sex sexuality showed smaller increases in

same-sex motivation during the Peak Estrogen period, G =

-.33, p\.001. However, women with a history of more pre-

dominant same-sex sexual contact since 1995 did not show

larger increases in same-sex motivation during Peak Estrogen,

G = -.001. All of these results were unchanged in ancillary

analyses that controlled forwhetherwomen had acurrent sexual

partner (women with current partners had greater increases in

same-sex motivation during ovulation, G = .57, p\.001). Fig-

ure 1 displays the estimated changes in women’s self-reported

ratings of same-sex motivation during woman’s peak estrogen

period, stratified by identity group and perceptions of choice

(contrasting women who disagreed with the notion that choice

Table 2 Results of multilevel models of association between peak estrogen and day-to-day same-sex sexual motivation, other-sex sexual motivation,

and overall sex drive

Intercept Sex drive Peak

estrogen

Motivation to act on desires for women

Intercept (main effects) 1.81*** 1.0*** .46***

Moderators:

Average percentage of sexual partners there were female since 1995 – – .00

Identity group: Stable lesbians (compared to women who gave up their lesbian or bisexual label after 1995) – – .63***

Identity group: Stable bisexuals (compared to women who gave up their lesbian or bisexual labels after 1995) – – -.41***

Degree to which choice was perceived to play a role in one’s sexuality – – -.32***

Motivation to act on desires for men

Intercept (main effects) 2.24*** .61*** -.67***

Moderators:

Average percentage of sexual partners that were female since 1995 – – .00

Identity group: Stable lesbians (compared to women who gave up their lesbian or bisexual label after 1995) – – .53*

Identity group: Stable bisexuals (compared to women who gave up their lesbian or bisexual labels after 1995) – – .15

Degree to which choice was perceived to play a role in one’s sexuality – – -.05

* p\.05, ** p\.01, *** p\.001
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played any role in their sexuality, corresponding to a rating of

‘‘1’’on a 1–5 scale, with women who agreed that it played some

role, corresponding to a rating of‘‘4’’). The women who showed

the largest increases in same-sex motivation were consistent

lesbians who disavowed any role for choice. Non-lesbian

women who felt that choice played a role in their sexuality

actually showed declines in same-sex motivation during this

period.

Figure 2 displays the estimated changes in women’s other-sex

motivationonthedaybefore,during,andafter theirpeakestrogen

level, stratified by perceptions of choice as in Fig. 1. As shown in

the figure (and presented in Table 2), all groups showed declines

in other-sex motivation during this period, which were most

pronounced in the gave-up identity group, G = -.67, p\.001.

Contrary to expectation, consistent lesbians showed less of a

decline in other-sex motivation during this period than the gave-

up identity group, G = .53, p\.05. There was no significant

difference between the bisexual women and the gave-up identity

group, G = .15, and ancillary analyses conducted with the con-

sistent lesbian group as the base category detected no significant

difference between the lesbians and the bisexuals, G = -.34.

Neither a woman’s history of sexual behavior nor her perceptions

of‘‘choice’’moderatedchangesinother-sexmotivationontheday

before, during, and after a woman’s peak estrogen level. When

the same model was run with generalized sex drive as the depen-

dent variable, the only significant effect was that lesbians showed

significantly larger increases in generalized sex drive during

this period than did women who gave up their sexual identity

(Table 2).

Discussion

This research demonstrated that women with consistent versus

variable patterns of same-sex sexuality experience different

patterns of change in same-sex motivation around the time of

ovulation. During women’s peak estrogen levels, when ovula-

tion most likely occurs, women who had consistently identified

as lesbian since 1995 reported a significant increase in their

motivation to act on same-sex desires. This increase was sig-

nificantly larger than that observed among consistent bisexuals

and among women who had given up their lesbian or bisexual

identities in favor of unlabeled or heterosexual identities since

1995. We also found that women who ascribed a role for

‘‘choice’’ in their sexuality showed smaller increases in same-

sex motivation around the time of ovulation. Because we con-

trolled for generalized sex drive, these changes represent shifts

in sexual motivation that were specific to same-sex partners.

Subtypes of Same-sex Sexuality

Our findings concord with the notion that women with consis-

tent versus variable patterns of same-sex sexuality over the life

course may represent different ‘‘subtypes’’ of sexual minority

women, whose same-sex desires might be influenced by dif-

ferent factors. Previous researchers have framed this possibility

in terms of constitutional versus facultative same-sex sexuality

(Bell, Weinberg, & Hammersmith, 1981). Constitutional same-

sex sexuality is supposedly attributable to a stable and enduring
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predisposition for the same sex, whereas facultative same-sex

sexuality is supposedly attributable to situational and environ-

mental factors.Kirkpatrick (2000)hascritiqued thisdistinctionas

overly simplistic, noting that social behaviors are always jointly

determined by‘‘a range of constitutional propensities interacting

with a range of facultative opportunities’’(p. 390). Accordingly,

we might replace the notion of distinct constitutional/facultative

subtypes with the notion of a continuum representing different

combinations of constitutional and situational influence.2

Do women’s proceptive sexual desires (i.e., those experienced

aroundovulation)provideawindowintothe‘‘constitutional’’com-

ponent of her sexuality, and hence a mechanism for determining

where she falls on the constitutional/facultative continuum? Our

study cannot definitively answer this question, but the findings

suggest that examining cyclic variation in women’s same-sex and

other-sex desires is a promising approach for determining whe-

ther some women’s same-sex desires have different underlying

influences. We expected that women with stable patterns of

same-sex sexuality since 1995 would show distinct increases in

same-sex motivation around the time of ovulation, similar to the

mid-cycle increases in other-sex motivation that have been

observed among heterosexual women (Harvey, 1987; Hill,

1988; Matteo & Rissman, 1984), and we expected that these

increases would be greater than those observed among women

with inconsistent patterns of identification.

These hypotheses wereconfirmed,withone important excep-

tion. We had predicted that consistent bisexuals would show

increases in same-sex motivation similar to those of the consis-

tent lesbians, and that both groups would show greater increases

than the‘‘gave up identity’’group. We found instead that only the

stable lesbian group showed greater peak-estrogen increases in

same-sex motivation than the ‘‘gave up identity’’ group; stable

bisexual women actually showed the smallest increases of all,

significantly smaller than both the stable lesbian group and the

‘‘gave up identity’’ group. When the additional effect of ‘‘per-

ceived choice’’was taken into account, we found that the largest

peak-estrogen increases in same-sex motivation were observed

among lesbians who perceived that choice played no role in their

sexuality,whereasbisexualwomenwhograntedaroleforchoice

in their sexuality actually showed the largest declines in same-

sex motivation around the time of ovulation.

These findings raise important questions about the nature

of bisexuality as both a sexual predisposition and as a sexual

identity. Many researchers have argued that bisexuality is a less

constitutional and more situationally-variable form of same-sex

sexuality (reviewed in Diamond, 2008a; Rust, 2000). Accord-

ing to these views, bisexually-identified women should more

closely resemble women in the ‘‘gave up identity’’ group than

women in the ‘‘consistent lesbian’’ group. However, previous

research on the present sample (Diamond, 2008a) has provided

evidence that bisexuality appears to be a stable sexual predis-

position on par with lesbianism, rather than a transitional stage

or a permanent state of sexual flexibility (although there is obvi-

ously significant variability among bisexual women regard-

ing degrees of stability in sexual desire as well as sexual iden-

tification, as shown in Diamond, 2008b). The pattern of results

that we found for bisexual women was actually closer to what

we originally expected for the ‘‘gave up identity’’ group, sug-

gestiveofa relativelygreater role forarousability in theirday-to-

day same-sex attractions. Clearly, increases in same-sex moti-

vation around the time of ovulation do not provide clear-cut

markers for overall stability in sexual identification; rather, they

appear to be specifically associated with stability in lesbian

identification. Future research should devote additional atten-

tion to investigating the experiences of a diverse range of bisex-

ual women, and how their mixed patterns of attraction are made

manifest in bisexual identification. Multiple factors (in addition

to same-sex and other sex desires) influence sexual minority

women’s decisions to adopt bisexual, lesbian, or ‘‘unlabeled’’

identities at different points along the life course, and future

research should attempt to determine whether women with

different patterns of cyclic change in same-sex and other-sex

desire weigh these factors differently in selecting a sexual

identity. For example, might bisexual women with other-sex

sexual partners show different patterns of change in other-sex

and same-sex motivation than bisexual women with same-sex

partners? Such questions should be explored in future research.

Perceptions of ‘‘Choice’’and Other-sex Motivation

We found smaller peak-estrogen increases in same-sex motiva-

tion among women who granted a role for choice in their same-

sex sexuality. However, we are cautious in interpreting these

findings, given that women’s ratings of the role of choice in their

same-sex sexuality clustered around the low end of the Likert

scale (Table 1). Hence, our findings represent contrasts between

women who unequivocally rejected any role for choice and

women who ambivalently granted some potential role for choice.

It also bears noting that women interpret questions of‘‘choice’’in

diverse ways. For example, many women with bisexual patterns

of attraction believe that such attractions necessarily create a

context of ‘‘choice,’’ since they allow women the possibility of

actively pursuing relationships with women versus men (Dia-

mond, 2008b). One potential interpretation of the present study is

that same-sex desires generated by arousability ‘‘feel different’’

from those generated by proceptivity, and that the situational and

2 Freud (1905/1961) actually articulated a similar notion with respect to

homosexuality, noting that the evidence for ‘‘intermediate examples’’ of

homosexuality suggested that ‘‘we are dealing with a connected series’’

(p.138).Freud(1895/1961)drewuponthenotionof‘‘complemental series’’

to explain the etiology of these types; this notion, which he originally

developed to explain the etiology of pathology more generally, maintains

that neither endogenous, hereditary factors nor experiential factors are

sufficient to produce pathology in and of themselves. Rather, Freud

maintained that they exerted inverse and complementary influences on

psychological development (i.e., the stronger‘‘press’’from one, the weaker

‘‘press’’from the other).
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environmental dependence of arousability may be subjectively

interpreted by women as indicating a role for‘‘choice.’’However,

inorder toexaminewhetherthis is thecase,weneedmoreresearch

onwomenwhostronglyendorsearoleforchoiceintheirsame-sex

sexuality, and on whether attractions triggered by arousability are,

in fact, interpreted differently from other attractions. This is an

important direction for future study, especially among hetero-

sexual as well as sexual minority women.

Notably, the effects we detected for same-sex sexual moti-

vation were not ‘‘reversed’’ for other-sex motivation. Rather, all

women showed declines in other-sex motivation during their

peak estrogen period, controlling for sex drive. Unexpectedly,

these declines were smaller among the lesbian women than

among thebisexualwomenand the‘‘gave up identity’’group.The

findings for the bisexual women were particularly notable, given

that we expected that these women would show peak-estrogen

increases in other-sex motivation. One potential explanation for

themixedpatternoffindingsamongthebisexualand the‘‘gaveup

identity’’ groups is that both of these groups were more hetero-

geneous than the lesbians, containing a mix of heterosexual-

leaning and lesbian/bisexual-leaning women. We might have

detected estrogen-related increases in other-sex motivation during

ovulation if we had had a comparison group of ‘‘typical’’hetero-

sexual women in our sample; examining this possibility is an

important direction for future research. Clearly, research on larger

and more diverse samples of sexual minority and heterosexual

women is necessary to fully examine this possibility. It also bears

noting that contrary to expectation, we did not find an association

betweenwomen’speak-estrogenincreases insame-sexmotivation

and the percentage of their sexual behavior that had been pursued

withwomensince1995.Webelievethat this is likelyattributableto

the fact that the range of variability in same-sex behavior which is

probably most strongly related to variation in peak-estrogen same-

sex motivation is that which completely overlaps with the dis-

tinctionbetweenstable lesbiansand theother twogroups:Namely,

between predominant same-sex behavior and behavior which is

divided more evenly between same-sex and other-sex partners.

Limitations and Future Directions

The present sample was extremely small, containing only 20

women. The collection of multiple data points from each women

and the use of MRCM to model within-person and between-

person effects simultaneously increase the overall power of the

analyses, but replication of the present findings with a larger sam-

ple of women is a priority for future research. Similarly, the sam-

ple was relatively self-selected, comprising a group of women

who have been long-term participants in a longitudinal study of

sexual identity development and who were willing to endure the

intrusive, time-intensive nature of the study procedures. Yet by the

same token, the availability of longitudinal data on these women’s

patterns of sexual behavior and identification stretching back to

1995 wasauniquestrength of thestudy. The longitudinal study in

which the present participants are currently taking part is the first

and only long-term prospective investigation of sexual minority

women’s sexual attractions, behaviors, and identities. Hence, the

downside of our reliance on this small and self-selected sample is

outweighed by the benefits afforded by the availability of long-

termlongitudinaldataontheirsexual identificationsandhistories.

Another limitation was our inability to identify the specific

mechanism through which a gender-specific form of sexual

motivation would increase as a function of rising estrogen levels.

Previous researchon estrogen and sexualdesires clearly indicates

a linkage between generalized sexual motivation and estrogen

(Wallen, 2001), consistent with the fact that we found an overall

link between estrogen and generalized sex drive (Table 2), yet the

biopsychological processes through which a specifically gender-

targeted formofsexualdesiremightbe linked tochanges inestro-

gen levels is as yet unknown. Also, by isolating the portion of

women’s cycles during which estradiol peaks, we were also inad-

vertently isolating the portion of women’s cycles during which

testosterone peaks (Abraham, 1974), and hence the design of our

study cannot determine whether some portion of the observed

effects are attributable to changes in testosterone. We also did not

measureprogesterone,whichshowsasmallmid-cyclepeakat the

timeof theestradiolpeak(Hoff,Quigley,&Yen,1983).Wethink

it unlikely that increased progesterone explains any variance in

our observed effects, but we cannot rule it out.

Given these ambiguities, one important direction for future

researchis to incorporatemoreextensiveassessmentsofvariation

in women’s subjective experiences of different types of desires,

informed by a psychodynamic and phenomenological approach.

This might help to clarify a number of intriguing and unresolved

questions in the present study, such as the reasons for which

women with current sexual partners experienced greater peak-

estrogen increases in same-sex motivation altogether. This find-

ing is consistent with previous research on associations between

partnered sexual activity and hormonal variation (van Anders &

Watson, 2006), yet the present research lacked sufficient sample

size toexplore these linkages ingreaterdepth. Inparticular, future

research might investigate whether bisexual women with male

partners show different patterns of estrogen-related change in

same-sex and other-sex motivation than bisexual women with

female partners, and whether the subjective quality of a woman’s

intimatepartnershipplaysa role in thesechanges.Another impor-

tant issue to consider is the degree to which women with different

sexual identifications, and different types of sexual partners, might

consciously or unconsciously inhibit different forms of sexual

motivation, in response to perceptions of the ‘‘acceptability’’ of

different types of desire. Along the same lines, future research

should also consider whether the patterns detected in the present

study might differ among women who are more sensitive to the

subtle changes in their bodies that occur across the menstrual

cycle, and who might therefore have a general idea of when

ovulation occurs.
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Conclusion

The present study makes an important contribution to contem-

porary research on female sexuality by providing the first empir-

ical evidence that differences between consistent versus variable

histories of sexual identification and behavior have biological

correlates, specifically regarding the extent to which women’s

same-sex motivation changes during the phase of the menstrual

cycle during which ovulation most likely occurs. These findings

suggest that researchers assessing the potential existence and eti-

ology of different subtypes of female same-sex sexuality may con-

sider cyclic changes in sexual motivation as one of the (many)

variables informing differences between such subtypes. Although

the present findings require replication with a larger and more

diverse sample, they suggest new directions for future research on

the conceptualization and measurement of variability in female

same-sex sexuality.
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