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The Influence of Menstrual Cycle Phase and the Presence of a Sexual

. '
Partner on Female Sexual Arousal and the Effects of the Phase

on Breast Skin Temperétqré

P Susan Sanders

[}

Female sexual arousal and activity were studied as a function of -

cyéle phase .and the presence of a sexu.al partner.

(N = 5) and Married (N = 5) womén, and married oral contraceptive Pill

(N.= 5) users completed daily queationnairéa at home. Levels of per-

ceived sexual arousal and physical sensaticns in response to a modified.

version of the Sexual Arousability Inventory (SAI), frequency of sexual

activity with a partner, masturbation, and orgasm v/vere reported for one

N

cycle. Breast skin temperature was measured daily in the laboratory for

six No-Pill and four Pill women.

N

the day'of ovulation and to establish tﬁé n;enstrual, postmenstrual, pi‘e-
]

e
ovulatory, ovulatory, and luteal phases.
, , T

éAI scores and cycle day were not related, indicating that daily SAI

administration did not produce systematic changes due to repeated testing.

SAI appeared to medsure a behavioral dimension iﬁdgpendent of sexual activ-

tiy since the two measures were not related. Since the sexual activity

of'

the Pill Group was the only sexual measure to differ significantly across

phases, it appeared that cycle phase had no effect on the sexual responding

‘correlate with sexual activity, or show a postmenstrual increase, no effect

was found for the presence of a partmer.

~of nomally cycling women. Since SAI scores did not differ among the groups,

Normally cycling Celibate

Basal body temperature was used to estimate ¢
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‘Significant phase variations occurred at the breast sites of the

‘No-Pill Group anly, and not at the arm site for either group. Since

temperatures grom the chest control and breast skin correlated, estrogen

effects on the breast could not be demonstrated.
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ual activity has been established (Gorski, 1980; Michael, 1980).

behavior fluctuates during the menstrual cycle in a. pétt.ern which

L g

Introduction

. . b~

The relat;.ionship bﬁeen human female' sexual ;,behavior and the

ovarian hormones circul(g\ting during the menstrual cycle has been
.‘ N . R & -
studied since the early part of this century. It has been proposed

. . -3 -
that the gonadal hormones estrogen, androgen, .and progestin are re~
lated to female sexual behavior in that changes in the circulating

levels of these hormones are accompanied By~changes in sexual re-

sponding .(Cavanagh, 1969). , In several mammalian species, a clear re~ -
' [ )

lationship between fluctuations in ovarian hormones and female sex-

»

[

In the human female however, a similar relationship has not been

established conclusively (Bancroft, 1981; McCauley & Ehrhardt, 1976).

!

The purpose of the present study was to re-examine the hormone-

behavior relation in women and to clarify whether female sexual

corresponds to knm‘.rg hormo-pal variations.

] A good animal model for studying the rple of ovarian hormones in

female sexual behavior is tl;e rhesus monkey. The female of this

species has a menstrual cycle which is identical in length and in
hormone profile to that of the human. The rhesus” female exhibits
high rates of sexual responding during mideycle, around the time of

ovulation, and exhibits low rates of responding in the latter part -

- £

of the cycle, after ovulation, Studies with ovariectomized rhesus

females have shown that these animals manifest the highest fre-

quencies of desire for sexual activity when androgen and estrogen
. N

levels are high (Michael, 1980). Since blood levels of androgen in

the form of testosterone and estrogen in thé form of estradiol

4

peak just before ovulation, the high rates of female sexual behavior

¢

U NPUNUP U
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“plasma levels of a natural menstrual cycle, Under such conditions,

lfemale sexual behavior but that estrogen is.

yw recalled no radical change in their sexual desires. Following adren;

.et al.'cehcluded that androgen, not estrogen, played an important

. of estrogen and progesterone in women who had undergone total

- C N
at midcycle have been attributed to testosterone and estradiol. g‘ Lo X

;pnthermore, ‘the decline in sexual behavior after ovulation has .been . i
dttributed to progesterone, which. dominates the latter half of the

cycle. Clearer evidence about the role of hormones comes from stud- ) ﬂ

Q

ies in which ovariectomized female.rhesus monkeys were given dally

injections of estradiol qu progesterone in doses that duplicated the 5
o .l 1
+ :
n % : ’
the pattern of sexual activity was identical to’ that shown by an

intact female’. The pattern of sexual responding also remained the
(Eame when ovariectomized females were administered testosterone in —

addition to the two other hormones. Michael (1980) concluded from BN NI

A

¢
these studies.that testosterone may not be essential for normal i
i
¥
|
1

‘\_/’l &
The findings from human studies, which have shown evidence linking
“ .
both estrogen and testosterone to female sexual responding, are less

7l

conclusive than the finding# from animal studles. Waxenberg; Dfel—

lich, and Sutherland (1959) studied self-reported levels of sex&HIn

desire in women who had undergone mastectomy and oophorectomy in pre- v

violus years. Due to the greatly reduced levels of estrogen in these

” .
women, the researchers expected them to report a.decrease in sexual

desire since the operatiom. However; when interviewed, the women

o S e e s e e

alectomy, which removed the remaining source of estrogen and andro-

gen, a sudden abgence of all sexual desire was reported. Waxenberg

v
.

role in female libido.

.

Dennerstein, Graham, Wood, and Hyman (1980) studied the effects -
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X ‘"' hysterectomy and bilateral oophorectomy. .In their double-blind,"

N\ ‘s

‘ : - " placebo controlled, crossover study, the- researchers Found that when
. . W N ' ’

ment, better vaginal lubrication, and more séxualwgesire_and orgasms

-
- -

' thag when given progestin or:a placebo. Coital rates, however, were
not altered by drug type. Sherwin (1982) aldo found no difference

. . in the frequency of sexual intercourse in a group of similarly oper-

. '
ated women who were administered either exogerious androgen, estrogen,

.

¥ ‘ ‘ estrogen combined with ahdfogen, or placebo, Hzﬁever, sexual desire
. . i decreased poéé—ope;atively as coﬁpared to.pre-operative levels in all’
. . women except those receiving androgen or estrogen combined with‘an—
. . . drogen. Furtherm;ré,‘after three months of ;reétment; only éﬁe group
receivihg'estfogen and gndrogén did not show a significant decrease

_iﬁ sexual desirewas'compared to a control group of hysterectomized . .
r - R s . - \
4 - womert with intact ovaries. Sherwin concluded that androgen plhys a

- [
’

critical role in self-reported levels of sexual desire.

- -

The pfeceding studies demonstrated that exdgenous estrbgen and

* androgen can prevent the loss of libido in women who can no longer

¢

_ produce these gonadal steroids. Other studies have examined the

! ) relationship between endogenous testosterone and levels of sexual
. 4 ‘ ¢ .

responding in normal women. Persky, Charney, Lief, O'Brien, Miller,
and strauss (1978) corgglated the sexual behavior of women with the’

levels of their ovarian hormones. The researchers found no rela-

tionship between bi-weekly levels of estrogen, testosterone,-and the

4 . - : \
frequency of intercourse. However, in another study, the midcycle
levels of .testosterone in women were found to be related to the

. couples'frequency of interbourse‘throughoui the c&cle:vthe higher

- A T ot AT B

: the level of testosterone, the more sexual Intercourse occurred

. . ’ o . »

‘ ~ \ .
women were administered estrogen, they reported @more sexual enjoy~ .,
. ¥ .

I

'f,

[
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(Persky, Lief, Straus? Hiller & b'Brien, 1978) Sehreinz}—Engel
Schiave, Smith, and White (19819 found a relationship between sexual’
arousal and testosterone. Women whose average level of testosterone

for the entire menstrual cycle was low reported lower feéiings of
- ’ »
sexual arousal in response to an erotic stimulus than did women whose

average level of testosterone was high. Furthermore, measures of

«

vaginal vasocongestion indicated that low testosterone womén wére ~+ Wi

< y e
1ess physically aroused and did not stay aroused as longbas high . \

‘

testoeterone women. Both Persky, Lief Strauss, Miller, and 0'Brien

(1978) and Séhreiner-Engel et al. (1981) concluded that overall . , - \

\
levels of testosterone during ‘the menstrual cycle may influence fe-

male sexual ding. - y
male i ual responding .

' . . > .
The human studies discudsed so far indicate that overall levels

of androgen and estrogen affect sexual responding to some extent in

.both normally cycling and non-cycling women. Aooﬁﬁep set of studies

was conducted which were aimed at a more depailed underetandiné of

the .relation between hormones and sexual behavior. " Since it has o

' been established that ovarian hormone levels rise and fall predic-

tably during\the menstrual cycle; the hypothesee of this other set

f
[}

of studies and that of the.present one reflect the notion cyclic ,//
N A 2 .

changes in estrogen, endrogen, and progestin could induce cyclic

7

variations in women's sexual responding. Before describihg the
. - &/!‘
results of these expe{}ments, however, a review of the neu(oendo— T

4
N

crihology of the menstrual cycle 18 necessary. In the following
“ i A »
discussion specizl emphasis 1s placed on the gonadal hbrmonesjestro—
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The neuroenQpcrine mechanism gontrolling the menstrual cycle is

[

M a f:orhplex. ohe. Secretions from the hypothalamus, pituitary, and the

.\f

» ' ovary interact to establish the <yclic pattern of genadal hormonal

changes which underly ovulation and menses. Positive and nega-
A

' ' tive feedback systems exist between two ovarian hormones, estradiol

\ F
R [
. / and progesterone, Gonadotrophin Releasing Hormone (GnRH) from the

. hypothalamus, end thg}pituitary gonadotrophins, Follicle Stimulating
‘

v Hormone (FSH) andLuteiniz»{ng Hormone (LH). The amount of these

s

-

se‘retions fluctuates predictably across the cycle so that the

L

> typ\J.cal cycle, -median length of 28'da€s (Yen, J1980), is commonly di-

vi‘c'l:d into the ¥oMowing phases: nstrual, postmenstrual or early

- *

N * . ' - .
7 : follicular,.preovulétory or late ¥gllicular, ovulatory, luteal, and

\ premenstrual phases each characterized by a particular hormone pro-

- /

file (Figure 1).

[ 4 ) .
-7 /) The beginning of th;: cycle, known as the men'strual phase, is
. ‘

[N » .
characterized by low levels of estradiol, progesterone, androgens,

‘ : \
and LH. /At -this time, a rise in FSH stimulates the ovarian fol-

: licles to mature and produce increasing levels of estradiol (Speroff,

ﬁ - ) . v ! ‘

g ' " Glass, & Kase, 1973). This estradiol has an inhibitory® feedback

.
™ - o
v -

effect on the secretion of FSH from thﬁ pituitary so that with

: (.
increasing a@qts of estradiol FSH gradually decreases.

3 .

’{l_xe next pArt of the cycle 1s calfef the follicular phase be-

2 ) . cause it is ‘at this time that one particular follicle in the ovary

‘ matures in preparatio for ovulation. During the early fol@lgr

) ™S
- ° or postmenstrual phase FSH, LH, and progesterone remain at low ;

levels, while estradiol and the androgens increase slowly. Tl@/ '

© -
»
' ]
f ‘
B . -
. . ©
.

o

¢
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O représents the day ovulation occurs.”
. .
\ .
# Y SR

o

R et ey Kot Bl o S, e &

[N

PPN




e et e

-
g v o —— g

¢

-t b . ’ 7

L 4

latter two hormones increase dramatically during the late ‘part of the

»

fqllicular phase, known as the preovulatory phase.
The ovulgtory phase is considered to be the time when signifi-
cant endocr:ine fluctuations occur which result in the expulsion of
the mature oocyte from the ovary. Estradiol continues to rise until
it reaches and maintains a critically high level for approximately
two days (Ferin, Halberg., Richart, & Vapde Wiele, 1974). This
estradiol peak has a positive feedback effect on the hypothalamus so
that approximat:ely 24 hours later a massive release of GnRH from the
hypothalam;s stimulates the pituit;ary to release a surge of LH (Mog-

[N

hessi, Snyder, & Evans, 1972). The LH surge stimulates' the maturing’
b -~ ! '

<

! follicle and ovulation occurs‘ 105 hoyrs later (Ggrcia, Jones, &

Wright, 1981) Parallel to the increase in estradiol during the ov-

ulatory phase, androgens ahso inc&ease until they reach their highest

level simultaneoualy with the estra&iol peak. However, the andtogens

. “ ,
play no role in the feedback system which produces -the LH surge

Androgens gradually decli’ne from the _peak until the end of the cycle, -

-< ;
while est\}'ogen drops dramatically just before the LH surge and in-

-

~ -
creases again after ovulation. A €,

t

-

Following the release of the oocyte érom the ovary, dramatic

8

hormone fluctuations ocecur. This part of the cyc].e is known as the

" luteal phase,.‘ A corpus 1utemn is formed in "the ovary within, 38 hours

of the LH surge ( Siebel, Smith, Levesque, Borten, & Taymor, 1982),
"and begins to se,cret;e progesterone at increasing levels so that a

' N k4 *
" definite rise in progesterone can be seen 24 hours after ovulation

. (Garcia: et al., 1981) The level of progestero% ;:ontinues to rise
until approximately eight days after the LH surge _ (Moghessi et al.,

$972). when it reaches a pesak follow.ed' by a slow decline. A simil-

. ., . . ' .
. Y .
/\ * o » ”» .

H ~ N - 4
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taneous rise and failixlestrogen occurs during the luteal phase, but ’
the levels are lower than those reached:immediately before ovulation.
The high levels of progestefone and estrogen duriné the luteal phase

have negaﬁiye feedback effects on LH and FSH, which fail to their

lowest levels and remain low during the rest of the cycle.

Levels of the ovarian hormones ‘and the pituitary gonadatrophins

_are at their lowest during the final two to four days of the cycle,

-

cormonly called the premenstrual phase.’
) The c;clic hormonal pattern found in nprmally cycling womeh .

does not occur if céntgéceﬁtive pills are taken (Briggs & Brigéa,

ﬂ1981). The doses of synthetic gstroge; and progéqterone in the-pi}ls

vary somewhat, but aéé‘géually high enough to prevent an LH surge
) \

- (Sperxoff et al., 1973).: The pormoné profile of oral contraceptive °

users 1is mgrked bywa relativeljghighxlevel of ebtré&en gnd ﬁroggp—

' cgfone maintaineé,for the 21 days that pills are taken (Coﬁén &,
iﬁti, 1979). Thege st;ble hormone levels are followed by a sudden
drop when the pills are discontinued; followéd by bleeding two or
three days later (McCauley & Ehrhardt, 1976). ° |

Cyclic Fluctuatiohs in Hérmones and Sexual Behavior -

»

“ -

,  As discussed é€arlier, research conducted.with non-human pri-

°
®,

“matés;'with ovariec;omized women}\gnd with women who had intact
ovaries indicated that ovarian hormones had.an influence on female
sexual behavior. Evidence linked estrogen and androgen to an in-
crease in sexual reépoq&ing, gnd progestin to a decrqaseﬁ_ Since
estrogen and androgen peak just beforg ovulation;-if_hab-been hypo-

"thesizgdgthat increased sexusl gctivity.;qulﬂ most "likely occur at

. this time’(Udry & Morris, 1968). Similarly, since progesterone

has been linked to decreased responding, it has beer hypothesized
Iy

u

St et i o
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9
that sexual activity would decline during the luteal phase when pro—-*
gesterone levels are high.~ These hypotheses have been tested in
numer;us studies in which the sexual behaviors of a group of normally
cycling women were compared to ;hosé of a control groﬁp cdansisting

a

of women taﬁing oral ‘contraceptives (Morris & Udry, 1971; Udry &
»Morris, 1970). Rgaearchers predicted that any c;anges in sexual
‘behaviors related to fluctuating hormone levels would be absent ig,
cycles reguiﬁted by the high doses of estrogen and progeéterone found

}n oral contraceptiveé.
The results of these ;umerous studies have variled eno;mously
and, in general, have conflictea with one another. 'Somehstudies
féuﬂ& the expected changes in xesponéing in normally cycling women
and stable, unfluctuating rates in oral contraceptive users. But the
resd&ta of many other studies were not able to corroborate these ‘
findings. Schreiner-Engel et al. (1981) conducted a review of the
literature and identified. 32 studies which had found at least one
increase in sexual behavior during the cycle, foufﬂduring mengtruation,
18 aftér menstr;ation, eight during ovulgtion, gnd 17 at premenses.
The major p;oblem in trying to compare the results of the
above studies 1s that different methods were used to determine the
phases of the cycle. The only valid‘wa& to determine cycle phases
is to monitor the hormone changes which'undegly them. To do this,
hormone levels must be measured daily (Udry & Morris, 1977). A re-

cent surge of interest in detecting ovulation in women experiencing

fertility problems has produced improved assay methods. There are

“geveral methods used to assay hormones, including radioimmunocassay,

coppetitive protein bin&ing, and gas 9hromatography (Moghessi et al.,

1972). However, these methods are very expenive and cumbersome.

Y

zaen s

Lo
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because blood or urine samples must be taken daily in ¢he laboratory

a

e o Vst a5

by trained technicians. For these reasons, no study to date has used
daily measurement of hormones to determine cycle phases. . !
Instead, most researchers use peripheral indexes, such as the

- .

beginning and end of menstrual bleeding, to divide the cycle into

phases. The most crucial event of the cycle to be determined is ov-
ulation, b;cause knowing whﬁy this occurs makes it posgible to dividé
the remainder of the cycle into the follicular and luteal phases;“
However; since dai;y assays are not feasib}e for menstrual cycle
research, less reliable methods have been Qsed to determine the time' ' i
of ovulation. The three most commonly used but least valid methods
are the reverse-cycle method of counting dayé back from the begin-
ning of the next cycle to an estimated time of ovulation, predicting
midcycle from sélf-reported, retrospective data from previous cycles,
and standardizing cycles of different lengths into one standard .
length. Less commonly used but more valid and cumbersome metho@s
are thé recording of daily basal body temperature and cervical
mycus. -

The mer;ts ‘and shortcomings of each method of determining ov-
ﬁlatiqp and the studies which used these methods are discuéged in

the following pages.

’

Reverse-~Cycle Method .

A large group of researchers rely on-a standafd length of the
luteal phase to determine the time of ovulation. This propedure,(
known as the reverse-cycle method, typically involves testing a sub-
Ject during an entire cycle and retroactively determining whed\gy—' . j
ulation occurred by counting baéﬁ 14 days from the'beginning of the

S . ) . ‘
menses of the next cycle. ~Previous researchers have shown that the
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best estimate of ovulation is the 14th day before menses gnngﬁessi,
1980; Speroff et al., 1973) and: that this method is cdr:ect approx-

imately 70 percent of the time (Rose, 1978). However, it has been

’

found that the luteal phase can vary in length, especially in short

or leng cycles (McIntosh, Hatéhews, Crocker, Broom, & Cox, 1980)'and
N
in women uging an intg@uterine birth control device (Faundes, Segal,

Adejuwon, Brache, Lion, & Alvarez-Sanches, 1980). Therefore, it is

o

not valid to assume that ovulati;n occurs on reverse-cycle day }4
regardless’of the length of the cycle.

"Using the above methodr Adams, Gold,'and Burt (1978) found a
pronounced midcycle peak of autosexual (masturbation) and female- ///
initiated heterosexual éctivity'in normally cycling ma;fied women //
but not in subjects taking oral contraceptives. Critics of the
study suggestxthat.tﬁe pvulator§ peak described by Adams et’al.’ was /
nst a true peak. High levels of sexual activity which occurred 37/
other days were not tested for significance (Persky, O'Brien,fLiéf:
Strauss, & Miller, 1979; Téssman, 1979). Futﬁhgrmore, s&mg ?ﬁbjeq;sg

t , '\1 ’

-~

' ! ,/ -
may have had luteal phases longer or shorter than the standard 14

: . /o '
days which would mean that phase determination was incorrect

‘

v

(Kolodny & Bauman, 1979). ' /
Englander~-Golden, Chang, Whitmore, and Dienstbier (1980) also

used the reverse-cycle method of estimating owilation in a study

"where vomen described daily moods labeled sexy, lustful, passionate,

and affectionate. They found that normally cycling women reported

higher sexually aroused moods around ovulation, during postmenses,

and late menstruation and lower moods'during'the luteal phase. Al-

though contraceptive pill subjecta)repotted higher overall levels of /'

’

sexual arousal during the cycle than women not on the pill they did
. s . ," s

g

v ’ 21,
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not show any of the fluctuations associated with normally cﬁcling

, women. Udry and Morris (1968) obtained similar résults using the

reverse-cycle method. They found a peak in sexual activity and or-

' . .
gasm at ovulation, followed by a decline in activity during the

. luteal phase, and a second, smaller rise at premenstruum.

\

It ig interesting to note that in all 6é the reverse-cycle
studies, an"oyulatory phase 1ncreasg in sgxual resJYnding was found.
However, since a luteal phase lengéh of 14 days'cannﬁ:-tfjreliably
predicted there is some doubt that all of the, subjects ovulated on

& i

reverse day 14 It is also impossible to assume that all of the cy-

© cles were ovu;atory, since there were no physiological measures taken

that could confé%m ovulation, ‘ e

Retrospective Method .

.

. Some researchers have judged midcycle to be the best estimation’

of the time of ovulation regardless of the, length of thg cycle. Sub-

jects in this type of study are asked to recall the lengths of .their

most recent cycles, and based on this information the time of ovula-

tion for .the next cycle is predicted:'.Thed\cycle phases are assigned

accordingly. However, this method of determining évulation is not:

valid because of two incorrect assumptions: that information re-

.

pbrted from previous cycles by the aubjects is goirect, and that

ovulation always occurs at midcycle. Self-recalled menstrual cycle

information has been found to be unreliable when compared to re-

corded data covering the same petiod of time. HcCance, Luff and

Widdowson (1937) found that ,women were 1ncorrect in eatimating the
I
length of their cycles and could not accurately describe how regul—

-,

arly theit cycles occurred Furthermnre, the length of women's cy~

a —

cles t::if? a. few daya (one to five), from one cfcle to the ngxt .

\ N
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(Presser, 1974). Therefore, retrospective data is not conéider'ed a
valid method of determining the daﬁv of ovulation. |
The notion of a midcyt;le ovulatory -ph'ase evolved j{gg fi'hdings

;

which showed theiaverage le;l'g'th of the luteal phae;e to be 14 da};s. ‘
"In '(_:he t:}pical.length cycle- of 28 days, this would mean that ovﬁla—
. tion oeccurred at midcycle. Héawever, \as it has alrgady blaen pointed
out, the length of thé luteal phase may'vary considerably, so it is
not valid to assume that c;)vulaﬁion occurs at midecycle, ' /y

U;ing‘ the retrospective mei:hod, Davis (1929) found that ﬁomen
reported pre- and postmenstrual phase increases in sexual desire.
Stopeé (1931) found a rise postmens.trually and at midcycle. Hart
(1960) asked normally cycling women at what point during the cycle
hth;ay e;cpérienced maximm 1ibido. She found that 59 percent of the
women. associated maximum 1ibido with menstruation and Ithat only sii;
percent reported‘ maximum 1ibido at mideycle.

Other studies réiic;d on sglf-reported, ;etrospective data .r.o de-
termine.wt:x‘at cycle phase wom;en vere i‘n'c'luring a single test session.
Luschen and Pierc‘e (1972) fo’und that ovulating women rated sexual
arousal in response to er‘otic‘ pictures as more intense than did women
in their premenstrual phase. Abramson, l}'epczynski, and Merrill

(19a76) found that ;\omlly cycling' women showed no peak of sexual
arousal in response to reading an erotic stor{r regardless of cycle
l;hase, and that women taking oral contraceptives were most aroused
.if tested :iuring the menstrual phase.

Studies which ‘used the midcycle method of determining ovulation
have much more conflicting results than the group‘ of studies ,ies-

cribed which used the reverse~cycle method. This is probably because

phase determinations were frequently incorrect. Even in cycles of

[

B
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28 days, 1t is impossible to predict that ovulation will occur at

exactly midcycle, and as the length'o_f the cycle changes, the
chances. that ovulation will take place at mideycle decrease accord-

~
.

ingly.

Cycle Standardization Method ,

A third procedure for de:termining the time of ovulation is the
cycle standardiz;ttion method. This involves rearranging information
from cycles varying in length from 23 to 45'da§s so that the data fit
into a standard length cycle, usually of 2-8 days. For example, |
Udty and Morris (i_b;:d) standardized cycles of different length using
percentiles so that day three of a 30-day cycle would be at the 10th
percentile. .Normally cycling women showed mideycle increases 4in
a:exual behavior followed by luteal phase decreases, while cont'ra.—
ceptive pill users 'shoved no fluctuation. These results arée ques-—

tionable, however, because the standardizing of the cycles incfeases

’ .
v

the length of the luteal phasé in long cycles so that the luteal
phase in a 36-day cycle sqan%iard.:l.zed to 28 days wduld reach the
highly improbable length of io éa‘ys (Presser, 1974; Spitz, Gold, &
Adams, 1975). _ ’

. MacGrif\fith and Wal}cer (1975) found that the self-reported sex-
ual arousal ;>£ women who 'wgre presented 'erptic slides did not differ
during the- various phases. However, since .HacGriff‘}Lth and Walker
\;aed rettospective'reports to detgrmine phaslas and standardized thg
'group data into c‘me cycle length, :th is difficult to assess the
significance of their f£indings. | :

Spitz et -al. (1975) used a’ different method of standardizing

) cycleé of various lengths. This method was based on a stud& of eg-

timating ovulation by using poncppt*ion"dates’ (James, :1972). Th
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/ o ‘found that intercourse rates were highest .at .postmenses for both
normally cycling women and contraceptive pill users. However, once

|
[ . ' »
again, the standardization method moved the mpst likely day of owvul-

———

ation into the follicular phase, making the luteal phase to; long.
»Therefore, it is ha:_'d to determine 1if any changes in sexual behavior - -

could have taken place during. other phases, especially the ovulatory /

1
phase.
In a final study which used the cycle standardization method,
. N . y; ‘
Moos et al. (1969) found a midcycle peak of sexual arousal in
. 4 .

normally cycling, women. However, since the cyclevwas standardized / )

s

,’ . . and large gaps in the data existed during the folliculér phase, the

1 results of the study cannot be considered conclusive.

| :

[ ' Although the three methocis of determining ovulation and of est-
,"J ‘ | élbliéhing the phages of the cycle are the ones x;os;: frequently used,
it is.clear from the results of th‘e_ above described studies that
none of them are totally reliable. The only reliable method_of
determining if and ‘when ovulation has taken place is to monitor the
efidocrine changes. However, some researchers cc":mproz_nise the,problem

of identifying the ovulatory phase without taking daily hormone meas-
i . '
urements or relying on one of the three methods of estimating ovula-

’

" tion. They rely on changes in body functions which reflect fluctu-

ations in gonadal hormones. These changes, which provide an index

‘ L of known menstrual events, are used ;l:l.dely in fertility clinics, but

seldom in ae‘xuality research. Two that have been used in studies of
' fem;le sgxual responding are basal bogly temperature and vaginal mucus. .

. , Basal .Body Temperature Lo ) T -

%

Basdl body temperature is determined by taking the oral, re‘ct:‘_a'l,

) or“'vag:lnal temperature every mofning immediately upon awakening, ‘

. / / | -
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before getting out of bed or ;;ng any physical activity. An unin-

-

terrupted sleep of six to eight hours 'is considered vital for an

accurate basal Body temperature reading, as is good generél health

-

with no fever present (Moghessi 1980). 1In ovulatory cycles, a

‘biphasic pattern is usually seen where temperatures are higher in

‘the_second half of the cycle, after ovulation has ‘taken place, theq -

L

in the'first half (see Figure 1) Temperatures remain low during the

mensat:r’:al and follicular phases of the cycle ' add may dip to a ther—
mal nadir on or close to the day of the LH peak (Garcia et al\.,

1981; Morris, Underwood,"d Easterling, 1976). A rise in temperature
is seen immediately after ovulation which continues until a-peak ls
reached‘during the ,midluteal phase. l’his temperature rise has been
gshown to be related to increesing 1éw"rele“ of'prog‘esterone wﬁich char-"
acteri%e the luteal phase (Davis & Fugo, 19&8) 'A gradual'declitie
in temperature to. preovulatory levels occurs during thie premenstrual
phase. = - ] h . |

Although the basal body temperature method is' éonsidered to be

a simple and practical method of birth control, it does present some

drawbacks to the researcher using it as a menstrual cycle: index of

~

ovulation. Bauman (1981) reported that 12 to 20 percent of ovulatoryn

cycles did not show a‘biphasic temperature curve. Thesé cycles

resemble those of anovulatory cycles w}‘th a monophasic pattern. He
also found that a team 'of experienced physicians could correctly

determine the day of ovulation on only 22 percent of biphasic

»

basal body temperature charts. 'l‘his finding may be related to

) problems encountered :ln read:lng the basal body temperature charta.

Marshall (1963) has 1dent1fied three distinct patterns which describe

the riee,'in basal body temperature after ovulation has taken place.
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" over several days. Due to these/ ifferent patterns, it is difficult

daily temperatures be at least 0.2% higher than they were on the

determine if and when ovulation occurred in a sample of wbrmally

preovulatory peak in estrogen, followed by t:be LH surge, and the

: ’ 17

Some profiles shift from low to high with an acute rise in tempera-

D

ture occurring over one 5: two days. Some prdfiles show a slow, gra-

Fhn PREP N R o eddat W N AR TS LMo >

dual rise oVer several days, while others present s‘tep-like‘ increases

for the researcher to apply one criterion for a luteal phase temper—
ature increase. A standard definition of the biphasic rise defined

A

by the World LHeai.t:h Organization requires that three consecutive

preceding six days. Strict adherence to this criteria would make it

~/
-y
3
.

almost impossible to identify the correct day of ovulation on
temperature profiles with slow or step-wise increases over severai

b

days.

Markowitz and Brender (1976)‘ used basal body temperature to

” .

cycling women. They collected data on sexual behavior. daily, and

s o v g

found that peak periods of sexual .acf.ivity, thoughts, fant.asies and {
orgasms occurred postmenstrually and at: midcycle for the fiz‘st of
five consecutive cycles studiec'l. They also found that 10 subjects
out of the 24 wereb considered to be.anovulatory by a pair of “gyne-'-

cologists who screened the temperature charts. This finding sug-

‘gests that other studies which did not use menstrual cycle indexes

of ovulation probably included anovulatory women in their normally , -

cycling group.. This 1s imf%rtanc since the hormone fluctuations ac-

,r

companying ovulation do not take piace in amovulatory cycles. The

proéesterone peak‘ during the luteal phase do not occur in ano;vulatory K g
cycles. The practice of including anovu]fatory cycles in reseatch : !
: |
!

data may have maaked a true cycl:lc change in sexual activity that,
r ' . Y / v . R i 1

. N B .
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only occurred in otulatory cycles.

Hoon, Bruce, and Kinchloe (1982) used basal body temperature

charts from previ?us months to détermine the mid-point of five cyclé
phases. On one dﬁy of each phase, normally cycling women were pre-

sented an erotic éape or éskea to fantasize while physiological gen-—
ital measures of sexual arousgl we;e takén. The physiological dev»‘
ices, which were designed to measure increased genital vasoconges-

[

tion resulting from sexual stimulation, are'considered to be objec-

7

tive as compared with subjective self-reports of sexual arousal. A
vaginal plethysmograph was used which records ¢hanges in pooled blood
volume and pulse amplitude in the wvaginal wall (Geer, Morokoff; &

Greenwood, 1974; Sintchak & Geer, 1975).. Hoon and assoclates also

used a'durface thermistor attached to thé 1abiami%%ra-which re-

-

. corded ‘temperature changes (Henson, Rubin, & Henson, 1978; Henson,

Rubin, Henson, & Williams, 1977).° Hoon et al (1982) found no effect

for cycle phase, although sexual arousal in response to the erotic

stimuli was reliably démonstrated.

Cervical Mucus < o

- 1}
Cervical mucus changes in response to increased levels of , .
.- rd , -

estrogen in' the follicular pﬁase and to increased progesterone in the

luteal phase. In the early follicular phase the mucus is scant,

o

‘thick, and white. As estrogen reéghes high levels about six days

0

5 - .
before ovulation, the mu@us becomes thin, watery, transparent, and

abundant; and is chq;actérized as having rheological properties

1nciuding elasticity:sspinnbarkeit, and crystallizability (Moghessi,

1980). These characteristics disappéér after ovulation when, under

the ipfluence of progesterone, the mucus becomes viscous, tacky,

white, and scarce.
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Daily observat}on of cérvical mucus has been\ found to be an eas-

ily téught and fairily reliable method o;ﬁirth control (Klein, 198"2;

| , . World’ Health Organization, 198la, 1981b). Women who use the ‘mucus
. method of 'bi?th control are taught to.examine mucus for color, quan-
tit;', viscosity, and for sensations of wetness so that they 111 ab-
. ’ stain from sexual intercourse(;)during the high estrogen phase.\ When
“ ~ , progegtenic mucus appears, abstinence is no lo;lger required, \

a , «

To date, only one study has used the cervical mucus method of

determining ovulation. In Benedek and Rubénstein's (1939a, 1939b)
b classic gtudy :)f the sexual interests of a group of neurotic female

patients, the ovulatory phase was determined by basal body temper-

r . : atures and vaginal Wucus smears. These physical indexes were e);-
amined independently and separately from the texts of psychoana.}.'ytic
: sessioné which were examianed for erotic content. Benedek and Ruben-
stein concluded that active heterosexual striving increased when
' - estrogen increased, as detémined'*byl the vaginal smears, ang de-

T
. 4 .
C Z’ creased when progesterone rose during the luteal phase, as indicated
\ ! .

+ B

-

by the upward basal body temperature shifts.

/«Breast Skin Tempera“t'ure '

\%% Q\s\ Recent endocrine research has revealed that breast skin. temper-
A " )

-

AN o
. of breast skin temperature began when it was noticed that cancerous

o v

¢

. [
breast tissues have higher temperatures than healthy breast tissues.

Infrared thermography, which can detect unusﬁally warm skin areas,

e S RA— A B 7 ST
.
M M

L] .
g . " was the first method employed in detecting breast pathologies. Re~
' . ¢
searchers wondered if hormanal changes during the menstrual cycle

could affect thermography results. Preliminary findings were con-

Z ( ) . flicthéé, as some studies found temperature Ichariges across the
. S .

' t
/ “

-~ @

{ ature could be another menstrual cycle index. Research in the area

[
/

’
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‘menstrual cycle and others did not (Draper.& Jones, 1969; Isard &

Shilo, 19:2?, Freundlich, & Wallace, 1973; Suda & Hir/at/, 1973). ., °

Most of t frared thermggraphy studies found an increase in breast

¢

» -

skin temperature after’ ovulation, which paralleled basal body tepper-
ature rises in. response to rising progesterone levels. However,

more recent research has been conducted using temperature probes

= *

which are taped to the skin 9}1 the breast. A breast skin témpera- -

ture pattern which parallels changes in estrogen levels has been re-

orted. - -t . o
P _‘ , C )

~

Nassear:and Smith (1975) reportedJ that 'eight out of ten ovula-
ting subjects showed breast skin temperature peaks one or two days
before ovulation, followed by a temperature drop. Breast skin tem-

perature rose agaln after ovulation simultaneously with basal body r

temperature. These results were confirmed by a later study in which.
t *
five out of ten subjects had preovulatory breast skin t@mperature “

peaks, three had én elevation, and two showed a peak ih.one breast

.

only (May & Smith, 71977). Further evidence to support the.notion of
) . . \

\ an estrogen effect on breast skin temperature was shown in a study

- - -

of sheep where the temperature of the “udders was found to Increase

4 * -

immediately after the animals were .injected with estrogen (Smith, '
Ingram, & Heath, 1977). Smith, May, and Nassar (1979) concluded C e
that breast skin temperature fluctuat n response to changes in

- t N B o\
levels of estrogen. ‘ {

v . N
- . A

i One ot;her si:udy found a midcycle rise ‘in breast' skin temperature - ' T

: b \ . in one woman whose temperature was measured continuously for one , Jf .
‘ . menstrual cycle (Wilson et al., 1979). Wilson and assoclates ' con- :

3

- cluded that the rise in’ breast skin t:émperature could be used as a

. ‘menstrual c¢ycle index to predict forthéomiﬁg ovulation. Although

«
. -




v v v s s b

<

" in this study,.it was

basal bodyg' temperature has been Used to detect the time of ovulation  ,

-

°_ in fe‘rtili{:y clinics for many years, the breast skin temperature

‘

method could be sup.erior because it could predict ovulation, unlike

.basél body temperature which can only describe it retrospectivély'v.

N ¢ .

One pf 'theé principal goals of the present étudy was to collect

breast skin temperature “data from normally cycling women and oral

«

contraceptive users and verify the patt'ern réportéd by others. Al-

1

though the data was not intended for use as a-menstrual cycle index .
A . v

' K]
analyzed for patterns found in previous re-

\

: s - -
search. ' - - 2N

.

-
~ - bl
R

e

Plasma Leveis of Gonadal Hormones

ol ‘

- Altheugh the menstrual cycle indexes previously described are

considered rel:félgle indicators of ovulation, tliey are rarely used in *. )

sexuality research. This is because the techniques are time consum-
ing to Eeach to subjects and the procedure requires that data be

gathered from a complete cycle. Since many researchers prefer to

(

" . ‘o ‘ -
test their slébjects once during each phase-or once during an entire -

" . 2
cycle, collecting data on menstrual cycle indeéxes wouldn't fit within

. £ .
their designs. However, some contemporary studies have overcome

these obsta®les by‘ attempting to identify cycle phase by examining
plasma levels,of gonad:}al hormones several times during the cycle.
- .

\

arian hormones once during the early follicular, ovulatory, and

Scb(FEiner-Engel et . al. (1981) measured plasma levels of ov-
midluteal phases. Sexual arousal was assessed by self-report and
photoplethysmographic recordings of vaginal vasocongestion in

reéponsé to a sexual fantasy and an erotic tape recording. There

was no phage effect for self-reports of sexual arousal, but the

m,ean‘level of physiological arousal in the ovulatory phase was lower

T \
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- phase and the frequency of sexual intercourse.

tﬁe'preovulatory and ov‘ulat:ory phabes.

than dl'lriug the follicular and luteal phases. Although the mean

hormonal concentrations for 28 of the 30.suiajects seemed ‘to parallel

changes indicative of ovulation, it is not possible to determine from

*ohg single blood sample that each subject was" at the same stage In

s & -

the eycle when tested, Some further evidence bf ovylation, such as

basal body temperature ‘or daily blood samples,duri\ng mi:icycle,
wou'ld have provided.firmer evidéncé that the women ;aei'e “tested at
corresponding times.

Persky, Cha%ney, Lief 1fhlﬂsien, Miller, &nd ‘Strauss (1978) .

collected sexual activity information daily and measured plasma

! s

levels of gonadal hormones twice weekly for three consecvfa\e men--

b

strual cycles.) Ovulation was determined from basal body temperature

charts. Persky and associates found nd relationshi§ between cycle

The two studies which measured plasma levels of ovar;l:aq H6r-

4

mones found no increase in sexpal responding &uring the ovulatory

phase, which may indicate that sexual behavior is not influenced by

estroéep or an%rogen. However, this notion cannot be confirmed with-

*

_out’ further studies of sexual activity which include plas:ua‘"ﬂonpone

determinations taken frequently duridg the cycle, especially during

Influe’nte" "oj the Partnervon Sexua Reéponding o .

Several of the studies reviewed in the previous discussion. found
increases in sexual reapond /{g in the pre- and postmenstrual phases '
(Davis, 1929; Englander—Gol en et al., 1980; Markowitz & Brender,

1976, Spitz et al., 1975; St es, 1931 Udry & Morris, 1968). The

ings since estrogen and androgen are at low levels during these

\ «
v
N I
- b > h - N
.
f . ' . . .

influence. of hormones is not considered to be a factor in these find—
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phases. R Instead, the influence of the presence of a partner has
bden suggested as a likely factor. Sc;me researchers have hypo-
thesized that male sexual responses have more influence on patterns
of sexual behavior during the cycle t;han do female desires (James,
1971). Since 'mogt researchers consider intercourse the key sexual
’ “' aétivity, it 1is obviousl that partner influence could confound the -
o . results. , |
- Sexual 1ntércourse during menstruation is generally considered
taboq in this culture (James, 1§7i). For this reason, many re-

searchers believe that the pre~ and postmenstrual increases.in sexual

. actlvity are related to sexual abstinence during menses. It is be-

2 .
v .

lieved that peaks at premenses occur in gnticipation.of a period of
‘ . ——— '

abstinence, and postmenses increases are due to a rebound effect

re;sulti‘né from sexual abstinence during the bleeding period.

e, ,

“McCollough (1973) compared ‘wqmen who abstained from pexual'

L4

intercotirse during menses to those who did not. Her finding that
7 .o« . i .

abstainers qxperiencéd higher peaks of sexual dedire and acéi\}ity

after menses than did the non-abstainers support the notion that
PO .

. ‘ .. s
' ‘postmenstrual .peaks could be related to abgtinence from sexual

'

s -
” intercourse during menses.

Gold and Adams (198l) also found a relation between the degree , °
N . ) ! \
of abstinence during menses and the frequency of intercourse. They -+

compared fémale slé.xual activity during ‘the pre- and posrtmenstrual‘t

. phases with activity during the days' immediately preceding and .fol-
{ * . “ -

L RN

- lowing /a brief ‘separation from the mgle partner. They found in-

creases in intercourse rates during both phases in both conditions.

“The'y also f'ound an increase in" maé'ti'xr_bation during menstruation gnd

A
*

L} .
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although the evidence wag not statistically strong enough to support

an expectancy effect for the premenstrual phase increase, they could

. - ‘ ('
interpret postmenstrual increases as a rebound effect resulting from

sexual abstinence during menses.

The results of the McCollough (1973) and Gold and Adams (1981)
studies provide support,for the abstinence theory in postmenstrual
increases in :sexual activity. 1In doing éo they support the notion
that the presence of a partner affects the patterns of female sexual-
bt;havior. Other researchers have investigated this notion by
separating heterosexual activity into a male- and & female-initiated
caté'gory. In order to study patterns of female responding-inde-
pendént of the ’influ’ence of a partner, female-initiated sexual l?e-
havior and-autosexual activity including masturbation and sexual
fantasies were ex@ined. .

S;g.tz et ‘al. (1975) found so few female-initiated intercourse
experiences in a group of married wo‘men that no meaningful chapges
in the freguency of that behavior could mbe detected during the
cycle. Adams et al. (1978) found that normally cycliné married women

exhibited a peak in female-initiated heterosexual and autosexual

behavior at ovulation. They suggested that previous studies did not

. find ovulatory peaks because only those gexual activities which in-

cluded the influence of the male partner were studied.
A more controlled v'vay to study ftmale sexual responding without
the influence of a partner is to examine daily levels of Bexual

desire in celibate women. These women would not be influenced by the

presence of a sexual partner. Cavanagh (1969) analyzed descriptions

of sexual feelings and dreams in celibate women undergoing psycho-

therapy. He found that the frequency of reports of sexual desire

»
[
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was higb during the first half oi\f’ the cycle, peaked on day 13, and
dropped for the remainder of the cycle. 'i‘his finding is interesting
because the pattern of responding paralleled the rise of estrogen 1n—
the first half of-the cycle,‘ and was depressed during the second half

when the level of progesterone peaks. However, it is impossible

to conclude that all of the subjects were in the ovulatory phase on

&ay 13. Therefore, it is not valid to draw any firm conclusions

Al

from Cavanagh's results.

Ratioﬂale and Predictions for the Present Study

It is clgaf from the preceding discussion of the research con-

\Sucted to date that consistent patterns of female sexual responding

dhring the menstrual cycle cannot be démonstrated reliably. Although
some studies have found fluctuations in responding which appeared to

parallel changes in estrogen, testosterone, and progestin, none pro-
’ ' .

duced conclusive evidence of a hormone effect. Nevertheless, re-

.8 [y

searchers continue their studiey.x\this area. The fact that a clear
i‘glation between hormones gnd behavior exists in non-human primates
suégests that a Bimilar relation also exists fo'r'women. Other ge"xual
activity st.udies have found increases in sexual activity which have
been linked to the presence‘of a sexual partner. Specifically, post-

menstrual peaks in activity are thought to occur because most couples

" abstain from intercourse during menses. Since most of the previous

studies used unreliable methods to i&entify, ovulation, however,
firm conclusions about the effects of cycle phase and the presence of
a sexual partner on female responding cannot be made.

X

The purposes of the present study were to re-examine fluctuations

in female sexual responding as a function of menstrual cycle phase and

the presence of a sexual partner, and to study breast ‘skin temperature

P S U
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changes as they relate to the phases of the cycle. ‘The study differed

from earlier research because the methodology used was superior when

compared to the methods used in"other studies. One important method-

- ological -feature was to collect basal body temperature data and

-

vaginal mucus changes, which are two of the most reliable menstrual
cycle indexes of ovulation. These measures provided the info;mation
necessary to determine the closest possible estimate of tﬁe day of
ovulation, and based on this day, to partition the cycle into phases.
This method made it possible to avoid arbitrarily selecting—UﬁE/E;;/
as being ovulatory and to avoid mistakenl; including data from anov-
ulatory cycles. Since it has been suggééted that breast‘skin tem-
perature could also be used as-a cycle index of ovulation, it was
included here in order to investigate the/reliability of the pattern
of température changes reported in earlier research. A second method-
ological feature concerned the measurement of sexual arousal. The
subjects were presented with a sexually stimulating stimulus daily
in order to elicit a sexual arousal response which was independent
of sexual activity with a partner. This differed from earlier’\studies

fa
in which wémen were asked to rate their daily levels of arousa) which

have been shown to be influenced by participation in sexual actyvity

with a partner occurring that day. Furthermore, the women were not
only ;sked to self-report perceived levels of sex;al arousal in re- .
sponse to the stimulus, but also tc record physical sgnsations of~
arousal. The £inal methodol;gical difference concerned the Qarious
-sexual aetivity measures. In addition to’recording rates of Sexual
activity with a partner, women were also asked to reporf frequencies

of masturbation and orgasm occurring daily.

In order to examine the effects of cycle phase and the presence

w————— ——ET TR
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of. a sexual partner on female sexual arousal, three gr“oups of women
we;e studied. The first group.consisted of normally cycling women .
who had sexual partners. In order to control for ‘the effects of
cycle phase, a group of women who were using oral’ contraceptives
which stabllize hermone levels and prevent ovulation was studied.

This group also had sexual partners. In orde'f to control for tle ‘
effects of the presence of a sexuall partner, another group of normally
cycling women who did not have sexual partners was also included

in the study. Based on the expectation that both cycle phase and the

presence of a partner influence sexual arousal, the following pre-

-

" dictions were made.

Normally cycling women without part(ners were expected to ShOV{
significantly high lev‘els’of Sexual arousal gt'xr.ing the ovulatory phasog"
when levels of estrogen and testosterone are at their highest.

Women who took oral contraceptives and who had a Eéxuai partner were ’
not expected to show a hormone effect. However, they were expected,
to be influenced by an increase in participation in sexual activity
occurring postmenstrually, and thus would report significantly
increased sexual arousal during that phase. Normally cycling women
with partners were expected tc; be influenced by both hormone levels
and parﬁicipation in sexudl activity. Therefore, they were expécted
to show both a postmenstrual and an ovulatory rise in sexual arousal.

A more general prediction is that the two groups of womer.x who
had pa.rtners would show a significantly hi-gher overall level of
sexual ax:ousal than the group of women without partners. v'l!‘_i'le women
with partners would be influenced by participation in sexual activity

occurring across the entire cycle and, . .therefore, would report high

levels of sexual arousal more often than women without sexual

-y . . - A..,,_.....u.—-._..—,m,q
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partners.

In order to verify that sexual arousal in women who had partﬁers'
was influenced by participation in sexeal activity, the patterns
of sexual‘ activity also were examined. Tee predictions were based

on findings by previous researchers. Women without partners were

expected to show signiPicantly high frequencies of masturbation and -

orgasm during the ovulatory phase. Women who took oral contraceptives

! .
were expected to show a postmenstrual peak in sexual activity with a

partner &nd orgasm, and no peak in the frequeﬁcy of mastﬁfbation. Nor-—
mally cycling_yomen with partpers were expected ;o show a postmen-—
sgrual peak in sexual activity with a partner and orgasm, followed by
a second peak in both measures duriné the -ovulatory phase. fhe high-
est levels of masturbation were expected_#o occur during the-ovulatory
phese for this éroup. ,
It was predicted that normally cycling'wemen with partners
and oral contraceptive users with partners would not differ in the
frequency of .sexual activity with ;,partner. Since women wiehout
partners participataii@ masturbation only, it was predicted that
these women would show a significantly higher overall frequency of
masturbation than the other two groups. No overall difference in
frequency of orgasm was expected among ﬁhe three groupé.

~

In order to examine fluctuations in breast skin temperature as

* they relate to phases of the cycle, two groups of women were studied:

normally cycling women and women who used oral contraceptives. Nor-

mally cycling women were expected to show a preovulatory rise in

»

_ breast skin temperature, followed by a drop in temperature during the

~

-
¥

ovulatory phase. Oral contraceptive usgers were expected to show a

relatively stable level of breast skin. temperature with no pronourced
- . i .

¥
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peaks. Control site temperatures of the two gr
i

to fluctuate significantly during the cycle.

29

oups were not expected
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-Subject; - ' <

Twenty-one women, aged 2Qf37 years, participated in the study.
Relevaet demographic characteristice of these subjects are presented oL
in Table 1.

Women were recguited to participate in a'study of female phyéi—
ology apd sexuality through nogices placed on builetin boards lo-
éated on the campuses of English language uni;efsities and in English
language local and campus newspapers. Applicangts were in?er&iewed
by telephone to determine their suitability for participation.
Acceptable applicants had to b; in good health and not taking any
medication. They were admitted into the study if they had regularly
occurring menstrual cycles of 24-32 days 1ength and if their menses
were not longer than five days as determined by past records. If
applicants were using oral contraceptives, they had to be ;aking
combined esefoged and progestin birth control pills for at least
three months prior to the begidning of the study and hed to continue

while participating. Eligible women were expected to be free of

gynecological problems and to have no history of breast disorders.

" It was required that the participants be either married. or coha-

e

biting with their sexual pertner, or be celibate, that is have no

sexual partner. Women were admitted info the study ?nly if they\had
lived under thege conditiops fof dat least three‘months at the time
the recruitment and they expected. to codtinue in this etgtus feé the
ddration of‘the*;tudy. -ﬁomen who had a sexual partner but did not .
live with him were not admitted into the study.. Other women were
excluded from participation if they were pregnant breast. feeding,

or abstaining from sexual intercourse for several days during the |

B LIV VR
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Table 1 »
Demographic Charactexistics of the 21 Subjects. : Sl
: N
: =3 -
' Groups ‘
Demographic b
Variables Celibate? Married . p111€
Age: mean ' 24 yr. 26 yr. 26 yr.
range 20-27 ywv. 21-37 yr.. 22-30 yr.
Occupation 6 students 3 students 3 students
- ' 2 employed 4 ég:pioyed 3 emphyég
Years ma'rﬁed ) .
or co-habiting: s
mean - - " 3.2 yr.
range : - . 1-5 yr. . N
Birth control : L.
ﬁethOd . . - 2 condom . 6 combination
b 1 tubal ligation <« estrogen.& <
. 3 intra-uterine progesterone
. device oral contra-
i 1 cervical cap ceptive pill
. R .
' Ny . :
a
N=38
by =7 - ]
‘N=6
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menstrual cycle as a method of birth control. Women were also exclu-

° *

ded if they did not have sufficient skills in the English langu;ige.
Participation in the study required daily visits to the labor-
atory for skin temperature measurement and the daily completion of a

R queStionnaire at home for five weeks. Women who were not able to

Y

* “come to the lab every day completed ‘the questionnaire part of the

study only. Those participants who completed both the lab and t’;he

.

home routine werg'paid $75.00. Women who completed the home routine

.

‘only were pa)id $25.00. -

- J

From a farge number of applicants, twenty-five women met the

selection {gr‘ﬂ:’e‘ria\ and agreed to participate (see, consent form in

-
’

\ Appendix A). Three groups of subjects were established based on

o

K whether or not they had' sexual partners or took oral contraceptives.

The first grou.f) consisted of celibate women who did not take oral

°

contraceptives (Celibate Group, N = 9).. The second group was com—

‘v : posed of married or cohabiting women not taking oral contraceptives
' P ’ * -
(Married Group, N = 10). The third group also containéd women who

8
were mzlirried or cohabiting but these women were using oral contra-

~~ " , ceptives (Pi;.l Group, N =.6). Four subjec}:s w;lthdrev'z from the study
N during the first week of thelr participation b"ecause of time con-
- : o . strain;.s. At the completien of the stt;dy, there were twenty-one

; ., subjects, eight in the Celibate Group, s?ven in the Married Groiup,

‘ ' : \’and six in the Pill Group.

5

"‘\\ Materigls . . . ' ‘

A questiomnnaire containing three sections was designed for re-
. / C. . cofding menstrual cyqle indexes, recotding routine and unusual
v i . events, and assésging sexual responding a(see ‘Appendix B). In order

to measure sexual arousal during one xqensttual cycle, one question:-a‘*"

A .
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naire was to be completed every day for 35 days.”’Aﬁ instruction

q -

_sheet (see Appendix C) and the quest onnaires constituted the com-

ch subject. A description of

glete package of materials given t

aire follows.

each of the three,segpions of the quest

' . -
Menstrual tycle indexes. The first section of the questlonnaire

contained items for recording basal body temperatures, menstruation,

vaginal discharge, abdominal pain, and breast changes. A ﬁFplica of

3

the scale of a basal body.temperature thermometer appeared on the

e B

v
{

questionnéire. The daily tempe;ature was reported by circling the
line on the scale where the mercury in the thermometer stopped. The
item %or”regprting menstrual ble;ding and vaginal discharge consisted
of a ¢heck list describing the quantity of menstrual bleeding and the

sénsation, quantity, and quality of vaginal discharge. The final

iteg in this section congisted of a check list of abdominal and -

breast sensations. "

Routine and unusual events. This section of the questionnaire

_ contained items to elicit information about the quantity and type of

food consumed, the amount and quality of sleep, body weight, ang any
und;ual occurrence taking place during the day. The p;imaxy function
“of this section was to reduce the saliency of the fact that the
subject participated in a menstrual cycle study. The secoﬁdary
function of these iéems was to gathet information for future re- !
search: However, the data from'this section were not analyzed in ‘

the present study.

Sexual responding.. The last~section of the questionnaife con-
-

. tained instruments to measure levels of self-rated sexual arousal

and ﬁhysical sensations in response to written sexual stimuli and to

' N
record the frequency of sexual activity. The instrument to measure
) - BE :

o

o

*\\&?

.
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o ) ’sexual dysfunction, and (3) to be used in research concern g.thgé- - g

W ; - -
.

gsexual arouéal was adapted from the Sexpal Arousaﬁility inventéryv
(SA;) developed-by Héon, Hoon, and Wincze (1976). 7¥The original SAI‘
was designed (1) to diagnose and isolate ‘sexual arousal problems in’

women, (2) to assess the progress of women .undergoing thérapy for

~y N -

retical questions related to erotica, s;xual anxiety, and sexuval

) arousability. The SAT is composed of a list of 28 statements

\\Hea\?ibing sexual acgivities and situations: e. g "When you seé a
1oyeq one nude". The inventory is divided into two 1ntéfchqﬂge?blg
.forms, }'and B, each containing 14 items: The items are read by the
subject aﬁa tﬁe typical 1eve1rof éexual arousal reached while exper-
iéﬂcing each activity is reported on a' nine-point Likert-type scale

. which ranges fio; -1 to 7. An SAI score is determined by adding the
positive and negative responses and this total score can be compared
to norms hs%?plished in earlier reseapch. Hoon et al. (1976) re~ ;
~._ported that the SAI ﬁad a split-half reliability of .92, test-

f T \
. retest feliability of .69, and concurrent validity,with physigz

logigal sensations of arousal. These researchers found a statisti-
. . e .
cally significant difference between sexually functional and ‘dys-

functional women.

For the present study, the SAI was modified and adapted for &&¥>* -

every day use. First, the imbtructions for completing the daily

forms were altered so that the subjects were asked to imagine them- .

B}

delves, in-ech situation and rate the level of arousal they would

&

A feel if they were to experience the situations that day. Second, a

e
’

change in the wording of the items was introduced in order to
&
facilitate imagining each situation with any preferred sexual

partner. Thus all references to "loved one" and to gender were

L
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deleted and the word "partner" was used instead. Furthermore, the

., B

" o
rating scale was extended in the negative direction in ¢rder to allow

»

‘ . _ »
more flexibility in describing the degree of negative responses to-

ward any particular item. 'The scale ~cont:ained'11 points, ;-anging
from 45, :axi:remely aréused, through 0, .unaroused, to -5, extremely
repulsed. Finally, t'1:1e l4-item forms were assembled into a package
in such a way as to prevent the development of a response set which
would be expec.ted to o.ccut if identical items, in identical orde'r,
were present:ed every day. ‘ For this reason, the split-half forx;ls, A
and ‘B,‘were presented on alternate days, and the order of the 14

. ii:ems was randomized daily.

The otl;érmment in this section was a physical sensation
scale for rei)orting the level of sensations experienced while imagi-
t. <o

' ning the sexual situations.described in the SAT. The physical sens;kl
tions of general excitement, breast and genital sensations, and vag-
inal c{a;npness.were rated on a four-point scale, ranging from 0 to'.;i.
The final 1item of this sect‘ion concerm-fd sexual activity which had '
occurred during the pl:evious 213 hours. The frequency of masturba-
tion, necking, petting, intercourse,wsexual act.ivity with a
partner not includihg intercourse (e.g., oral sex, mut:xal masturba-

tion), and finally orgasm were recorded on a 4-point 8c§1e, ranging

from 0 sexual activitylto activity four or more times per day.
‘ . . ‘ )

Apparatus »
~0vu-Therm Basal Thermometers éupplied by Mansfield Medical

Distributors Ltd., Montreal were used for measuring basal body tem-
- perature. The scale on the thermometer ranged from 35.50 to 38.0°%
and was marked in gradients of .05%.

A temperature controlled room, located in the Hall Building of

-

\ ~
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Concordia, Universitfr, waé} ;sed as a laboratory where the measuring of
breast skin templeraturé took place. 'The. thermostat in the room was

set at 26.5°C and the temperature fluctuated $1.0°. Room temper‘at;urv;.
was monitored by two temperature probes manufactured by Yellow
Springé Instruments (YSI), illinois, Mod;l 405 and, were attached
to a'YSI ;elethermomgter, Model Tl¢‘6. ' One of the probes was suspended
two feet and the other six inches above the subject who was lying on

a cot. Temperatures of breast skin and control sites were monitored
, ,

'by 14 YSI thermistor probes, eight of Series 421 (3/16 in. d;lamet:er)

and six of Series 409 (3/8 in. diameter). These probes were attached
Yy

to a YSI telethermometer, Model TE44.

The probes were secured to the skin wit}h one—inch square piecesof
3M Micropore surgical tape‘z;upplied by Mansfield Medit:,al Distributors
Ltd. A coiled spring, which could be compressed to a standard length,
was used as a pressure gauge. ‘ Its ~p\§rpose was to ensure that an even
pressure was exerted on each probe as it was applied to the skin.

Cotton gauze pads, soaked in a solution of 75% aléohol, serve& to

cle.'anse the skin bef,ore«thnei'probes were applied. The placement of

.the probes on the breast w’ie marked with a soft marker, using a

p!agtic template to standardize the sites. A fold-away cot, 30‘" w'ide,
was .positioneﬁ in the room in such a way that air could circulate
around it evenly. The subject rested on thig-cot with the skin probes
attached. Th;e cot was covered w\ith a white sheet. Two pillows,
which were placed under the head and shoulders of thecsubject, were -
covered with white medical Exam-0-Roll table g:per supplied by Ingram‘
and BellﬂLtd., Montreal. For sanitary reasons, the paper was replaced
after each use from g.fispenser attached to the head of the cot. The

cot was surrounded by a light gauze in order to.prevent cooling of the

~
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subject's skin by draft blowing from the ventilation ducts.

‘% a
Procedure X - ' ‘

Women who responded to i:he advertisements were initially con-
tacted and interviewed by telephone. They were informed. that the .

purpose of the experiment was to study the ré¢lationship between phys-

iology and sexual arousal. They were given a brief description of the

questionnaire and the procedures. Women who met all the cz\:iteria of

the study were given an appointment to meet the experimenter for a/’g’

A N B

bersonal interview.

During the first meeting, a copy of the questionnaire and ghe

. N
instructions were shown to the subjects in order to familiarize them

%

with the materials. The daily procedure. for completing the question-
naire was explained ;nd the various terms found on the form, ‘such as
‘orgasm ‘and masturbation, wéte clarified. Instructions were ‘given on
-the correct Vprocedt'xrg :>f taking oral i:e:npera:ture and reading the

thermometer. The procedures for examing and descfibing vaginal mucus

were explained. Sincé the 'Bubjectsc had no previous experience in:

recording mucus changes, a practice form was handed out which was to-
* o

4
.

be completed at home for seven consecutive days. - This form was . Y

, : ’ :'n'f; S . A}
adopted from the daily questionnaire and it contained descriptions
of vaginal mucus and instructions for completing the fom.

The participants returned for a second meeting with the exper-

“Iiienter approximately seven days before the beginning of their next .

" menses. At this time, the completed practice form for recording
.:vaginal mucus was_discussed and the consent form was signed. All

subjects, then, were given one package of questlonnaires and were e
N :

asked to start completing them daily on the first day of the next i

menses. Subjects who pagticipated in the breast skin temperature

'
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measurement were asked to' contact the experimenter for an appointment

on the day menses began; Tﬁey started reporting to Ehe laboratory the

following day. They were asked'to ﬁ%ﬁng one questionnaire every day

which hgd'been completed -the previous day. Subjects who did not par-

)
ticipate in the breast skin temperature measurement were instructed

to report to the laboratory bnce a week only and to bring the com-

'pleted forms from.the previous week.',During the daily or weekly

3

sessione, the experimenter discussed the qugstions and problems that

the subjects had encountered while completing the questionnaire. The

[

completed forms were placed into a metal collection box by the sub-

B jects themselves who were informed that the forms would not be exam-

1ngd-un;il the experiment had been completed.
‘: irea t skin temperature was gaken at the same time every day for
'one complete menstrual cycle. The subjects removed all of their upper
garmentinbéfore lying supine on the cot. T breasts were wiped |
lightlyfw;th a cotton pad soaked in an alcohol solution. Using the
template as a guide, six sites were marked on the upper-inne;
quadrant of each breast. Two large probes and four sﬁall probes were
‘taped to:éhe six sites on each breast. A plece of surgical tape was
bl;ceé lightly on ;ﬁe probes and the coil spring gauge was used to
"'presa’the tape to the skin. Thelgauge was compreésgd to a standard
length for each probe in order to ensure even. pregsure on the pf;;es
;nd to avoid temperature variations due to uneven preqsure:' Two
control sites were select;d,‘oné iust below the left brégft and the
other one on the lower left arm adjacent to'a superficial vein. One
large probe was placed on each site. After the probes were applied,.

the gauze net surrounding the cot was closed. The experihgnter

remained in the room, sat at a nearby desk, ‘ﬁh monitored the skin and .

3
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room temperatures at five-minute intervals for 30 minutes.

L3

Scoring and Treatment of Data

3

Menstrual cycle indexes. The data from the basal body tenipéra-

ture, vaginal mucus, abdominal pain, and breast sensations were used

to establish whether the cycles during which the subjects participated

\ .
vere ovulator'y and to estimate , ‘ttle day' of ovulation. All menstrual

cycle indexes for each subject were recorded on a Serena Sympto-Thermo

chart (see Appendix D). The charts were evaluated by t:.he experimenter

and by two gynecologists working in family planning. In the case of

“the Celibate and Married -subjects, w}}o were expected to ovulate, the

~ !

criteria for accepting a designated day as the éstimated day of

ovulation was ag/r:eement between any two of the judges. When oral

contraceptives are taken and ovulation does not occur, the menstrual ..

cycle indexes do not change. Therefore, in the case of "the Pill .
subjects with a uniform cycle 1ength‘of 28 days, reverse-cycle day 14
was dgsignated as ‘the 'day of ovulation. This is the day when ovula-

tion would b’e expected to occur in a nbrmal, 28-day cycle. For all

. subjects, the estimated day of ovulapion and the menses occurring at’

the beginning and at the end of the cycle. were used to divide the

v

cycle into specific phases, . ' N

The menstrual’cycle was considered to begin on the first day of

"

.the menses and to end on the day before the next menses began. 'The

!

days of the cycle for each subject were grouped into fdl.vg‘consecutive
phases: the menstrual, the postménatmz;l, the preovullat;ry,. the ovu-
latory, and t.he luteal phase. The me;wtrual phase included the days
of bieeding. The postmenstrual phase co&sisted of the days between
the ménstrual éhase and the preovulat:orylpl‘mse. The _‘latte; phase

included the three days immediately preceding the ovulatory phase.

7
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The ovulatory phase included the estimated day of ovulation and one
day before and after. These additional two days were included in

this phase in order to increase the probability that the actual day

A

of ovulation had occurred in the ovylatory phase since predicting the

L]

- exact day of ovulation is not possible without data on hormoné levels.

The luteal phase included all the remaining days of the cycle.

Sexual arousal and sexual activity scores. The daily SAI scores

were determined by totall;ng the negative and positive ratings of

—

the 14 items appearing on each day's form. Responses to the Jfour

- L. A
. physical sensation items were added to form a daily physical sensation

\

score.” A daily sexual activity score was determined fg: each h

?

1
of the Married and Pill subjects by adding the frequency of inter-

-

course and intense sexual activity not involving intercourse. There -

[N

were no sexual activity scores for the Celibate subjects since they

did not partake in sexual activity with a partner. For these sub-
. v

jects, sexual activ&;y was measured by masturbation and orgasm. The

frequency of masturbation and ofgasm occurring each day served as the

dail& masturbation and orgasm scores for all three gfoups.

The daily shores for each category of sexual responding were

Q}stributed into phases established by the previously described

" method. The mean score for each of the five phases was calculated

for each subject. These phase scores were the final scores used in

3

the stétistical analyses.

Skin and room temperature scores. A'daily breast skin tempera-

[§

i

ture score was established by finding the mean temperature of the 12

breast sites using the final reading of each daily session. From Ehe

. daily breast skin scores, phase scores were calculated for each sub-

ject, and these scores were analyzed statistically.

s
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The daily score for each of the two control sites was the single,

final reading taken from each site. Phase scores were establiaw as_

4 described previously. Both the daily scorés and the phase Scores were

used in statistiéal analyses.

‘ The daily room temperature scores were the final temperature
readings taken at the end of each testing session. The daily room
temperatq;e score and the daily breast temperature scores were

used in correlation analyses.

Data Analysis

’

" All sexual responding and body temperature data were analy;ed by

!

non-parametric tests.. The data from the three groups, Celibate,

Married, and Pill, ;vere compareﬁd using the Kruskal;Wallis one-way
analysis of variance (Siegel, 1956). The Mann-Whitney U test was -~
employed when comparing two groups (Siegel, 1956). The ef»flec:t of
cycle phése'on the various measures of sexual responding and skin

‘temperaturé was evaluated separately for each group using the Fried-

4
[

man two-way analysis oarariauce by ‘ranks f\or repeated measures
(Siegel, 1956).' Nemenyi's test for ordergd‘data wa; used to determine
sigrnificance. among phases (Linton & Gallo, 1975). Pearson's Product
Moment correlation was used to determine the relation betweén var-/
ious measures of sexual responding and the relations among breast
skin temperature, room, and controi site temperature's. Chi square
statistic was used to deterﬁ}qe whether the frequency of significax.n:

( 1

and non-significant corrélgtiens was due to chance.

&
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Results

ﬁenstrual Cycle Indegx Data

The examination of' the menstrual cycle index charts revealed

-that the data of ¢gnly. 10 of the 15znormally cycling women showed

iable biphasic patterns of basal body temperature and

f ' .
accompan}ing changes in vgginal mucus. qmepefore, these 10 suﬁjects

were judged to have had an ovulatory qycle. The charts of the
»

. remaining five subjects were'irregulér: two charts indicated an-

ovulatory cyclés; one chart indicated that ovulation had occurred
but the day of estimated ovulation was not agreed upon by the judges;
the data on one chart was queatiohable‘gs to whether ovulation had
occurred; and the data of oné subject was co;sidered unreliable.
Appendix D contains samp}é charfa of two subjécts, bﬁe with a cyclé
classified as gvulatory and the other as anovulatory. The charts

of the six Pill aubjeéts were also examinéd. Five cycles were

~ Judged to be anovulatory as would be expected for oral contracepw

tive users. One chart showed an unexpécted ovulatory paftern.
The’behavioral data of the six subjects who had irregular

cycles, five normal cyclers and one contraceptive user, were not

analyzed. Only the data of the remaining. 15 subjecté‘wére parti-
tioned into phases and analyzed statiétically.~ Therz wexre five

Celibate, five Married, and five Pill subjects.. Table 2 contains

information about each subject concerniné the length of the menstrual

cycle, the day of ovulation, and the length of each phas®.

Sexual—Arousal-Data

Sexual Arousal Inventory (SAI). Iﬁ order to test the effect of

rebeéted testing on SAI scores, a Pearson product moment correlation

was performed for each subject on daily SAI scores and the days of .
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the cycle. Non-significant correlations were found for 14 of the

subjects, indicating that no systematic increase or decline in SAI
scores occurred during the lc‘:ycle. A significant negative correla-.
N tion was found for one Celibate subject, r(30) = -l418,_2<.05.
IHowever, close inspection of the SAI data showed an unusually, large
score on the first.day. It appeared that the subject had not famil~
iarized herself with the material, resulting in an overraction to
the sexual stimuli on the first day. When the score of this day
was removed, the correlation was no longe-r significant. A complete
~list of these correlations appears in Table,3.
The comparison of the overall SAI scores for the three groups
did not differentiate betyeen the Celibate, Married, and'Pill women.
Figure 2A depicts the overall mean SAI acores. Althougb the P111
Group had a higher mean score than the other two groups, the
Kruskal-Wallis test did not reveal s-ilgnificant differences bet.:ween
these means. The general prediction that the Married and Pill

subjects would show greater sexual arousal than the Celibate subjects

was not supported.

The bxjedictions about the effect of cycle phase on ;exnal.
arousal were als; not supported. It was expected that both the
Celibate and the Married groups would show a high level of sexual
arousal during the ovulatory phase. Figures 3a and 3b which rep-
resent the mean SAI scores during each phase for the two grgﬁps |
show. that the highest SAI scores were indeed obtained by both groups
;:——ﬁmingfh&é—phase.—Eurthemore,—eeateafy—to expeetations that ‘only

‘ t:he\.‘ué-r_ib 'Group would demonstrate elevated responding during the
postmenstrual phase, it “is clear from Figure 3a that the Celibate

£
Group also did. However, the Friedman two-way analysis of variance

’ Al
} ‘ :

[N



R

v

PR O D P S T I TR P

N 45 «
*
Table 3 N .
. L ] e -
Pearson Product Moment Correlation Coefficients Betwaén SAI and Da
of Cycle, Physical Sensations, Heterosexual Activitf, Masturbation,
and Orgasm. . ~ ,
G Correlation Coefficients
roup ]
and -
Subject SAI SAI and . SAI and SAI SAI
T and Physical Sexual .. and and
. Day Sensations, | Activity = Masturbation Orgasn
Celibate " . f ’
12 -.128 .890%* - _a b
. *
4 -.329° .608%* - : . Jh26% .426
6 -.305 697%% ) - -.095 . -.095
#7 271 .866%* - .121 .121
#8 .260 S544%% - ~-.014 -.043
Married ] S ’ -/
#12 .085 «929%% ) .398% . -.251 . 0g9 '
#14 .049 L611%% 4 “.051 ) .037 - .
#16 .133 . 793%% ' 041 ~~ .271 s 061
v 18 .301 -¢ - .228 f -8 .032
#19 -.210 «669%* .052 - Y .237 .343
Pill Lo . .
#21 .334 - .2 .2 .071
#22 -.249 737%% -.214 .061 .058
#23 .368 . . 756%% .361 .252 . «469% ’ R
#24 .102 JO44%% .219 -.103 -.085 '

/27 035 . ¥ ,788%% . 367 «498%% .397% :
. ¥ . ¢

*#p<, 01

+
T —

%These subjects did not madturbate. - v .
b'l'hese subjects did not report any orgasms. » RN ‘

cljhese subjects did not complete the physical sensations qtfest:ion
according to instructions. \

t ‘\\‘ . . , .y
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performed separately for each group did not reveal statislicglly
significant diffefénces among the phase means. |

Réga;&ing,the data of the Pill Group, illustrated in Figure 3c,
the expecFed increase in sexual arousal -during the postmenstrual

phase did not occur. However, there was an unexpected decrease in
\ - X :

- SAI scores during the preovulatory phase. Again, the Friedman\iest/r_

did not reveal significant differences among the phase means.

Physical sensations scores. Since two subjects, one from the

Married and one from the Pill Group, did not correctly complete the
physical sensatf%n section of the questionnaire, the analyses con-
ducted on this measure contain data from only four squects in these
groups.

Physical sensation scores, another measure of sexual arousal,
were first analyzed for group differences. 'According to Figure 2B,
the P11l Group obtained the highest mean physical sensation scores.,
However,”the Kruskal-Wallis ona-way analysis of variance did not show
sﬁgnificant d;fferénces ;mong the groups. ‘

* -An analysis for phase effect on this measure did not support the
predictjon of ah ovulatory peak for the Celibate ané Married groups
and a postmenstrual peak for ;he M?rried and Pill groups. Figures
4a, 4b, and 4c’clearly indicate that the predicted peaks in phys-.
ical sensation scores did not occur. Rather, the phase scores ap-
pe;red to be quite similar across the cycle: The Friedman tést,
performed seperateiy on each group, confirmed a non-significant dif-

ference between phase means. . <

Sexual Activity Data o _ ¥ : '
- .

Sexual Activity with a partnen;scores. As expected, the over-

all mean score of sexual activity for the Pill anci Married groups did
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Figure 4a. Mean physical sensation scores for the Cel‘ibate

Group during the five phases of the menstrual cycle.
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Figure 4b. Mean physical sensation scores for the Harried Group
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not differ. Figure 2C shows identical means for both groups, and
the statistical analysis, using the Mann-Whitney U test produced a

A
non-significant difference between them.
L3
>
Regarding the effect of cycle phase on .activity with a partner,

.

some support for the prediction of a. postmenstrual peak for the

groups having sexual partners was found. ' For the Pill Group, the
mean sexual ;g;ivity scores, depicted in Figure 5a show a/pro;
nounced peak during the postmenstrudl phase, with a less pronodhced
rige during the¢ovu1atory phase. Low frequenéies of actiyity oc—

curred during the menstrual and preovulatory phases, with rela-

AN
tively high levels during the luteal phase. Statistical analysis

with Friedman's two-way analysis of variance revealed a significant

diffe;enqe among phases, §;2(4) = 12.3, p<.05. However, a post—
hoc analysis using Nemenyi;s test did not reveal differences between
qean.ranks. It is hypothesized by the present experimenter that
thig outcome occurs wﬁen the number of éxperimental conditions equalq
or exceeds'tﬁe number of subjects in the group being analy;ed.
As predicted, the mean frequency of sexual ac;ivit§ for
the Married Groap, demonstrated in Figure 5b, shows the highest
actlvity scores occurreq during the posimenstruél phase, followed
by the ovulaééry phase. ﬁowever, the ﬁagnitude of the peak scoreg
during tézgpostmenstrual phase did not prove t9 be statistically
significant when compared to the gcodres during the other phases.
Masturbation scores. The results of the study contrasted with

the prediction that qpe Celibate Group would have a higher incidence

of masturbation than the other two groups. Figure 2D whiéh contains
a bar graph depicting the mean masbézgztion score for each group

shows that the Celibate and Married groups -had identical means and

N $ .
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that the Pill érouﬁ had a slightly bwer mean. A statistical agalysis
with the Kruskal-Wallls test revealed non-significant differencés

aﬁgng the groups. .
The ovulatory rise im masturbation predicted for the'Celib;te

[y

and Married groups was not confirmed statistically. Although Figures

»~

6a and 6b show that the highest level of responding for the Celibate
Group ‘occurred durin§ ghe preovulatory phase, and for the Mafried
Group during the ovulatory phase, Friedman's statistical analyseai%E—
Nvealed‘non-signiﬁ}cant difference; among the phase means for both . '
groups.

The mean masturbation scores for the Pill Croup’guppOtted the
expectatlion of no differences among phase means, - Although the mean . *
score for the ovulatory phase was higher than.for the other phases,
as demonatratéd in Figure 6¢c, a Frigdman siatisticél anélysis showed
that the differences among phase means were non-significant.

Orgasm scores. As predicted, no overall differences in mean

orgasm scores among the three groups were found. FigureﬁéE, which

. contains a bar graph depicting these data, abdws the Married Group

s

haq'the highest mean;scére, followed with lower means for the Pill
Group and. the Celibate Grou% respectively.

The outcome of the phase §nalyses of the orgasm scores for the
three groups showed no phase effects. The ovulatory phase peak in
orgasm predicted for the Celibate Group’ éid not occur. Figure 7a
shows that the highest frequency oé orgasm occurred during the ‘pre-
ovulatory phaae. Friedman's statistical analysis showed non- '

AN
significant‘phase difffrences. For the Married Group, the postmen- T ' i

strual and ovulatory phase increases did not occur either. Figure'7b

shows that the highest mean orgasm scores"were obtained during the S f
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ovulatory phase. However, étatistical analysis revealed non-
significant differences between phase means. The Pill Group did show
the predicted postmenstrual ?fse‘in orgasm and an unexpected peak

during the ovulatory phase, as depicted in Figure 7¢c. These means

did not prove' to be statistically different from each other, hoﬁever.‘

”

Correlated Measures ’ ‘ 4

In order to delermine whether the sexual arousal and sexual
éctivity data of each subject were related, correlatio;s between var-
ious measures were pérformed. First, significant positive cor- ‘
relations between Fhe SAI'and physicalusénsation scores were fogng T
for all subjects in each group (see Table 3). It was concluded that

these two variables measured the same thing. Then, the SAI scores

were cﬁmgared to the sexual qctivity? the masturbation, and the

v
orgasm scores, Siéhificant positive ‘correlations were found between
SAI and sexual activity for one Married subject ou£ of the 10
subjects who had sexual fartners. SAI and masturbation scores corre—
lated significantly ;or two subjects, one frem the Celibate and the
other from the Pill Group. ﬁnd finally, th;ee subjects, one Celibate,
and two Pill, had significant correlations betwégn SAI and orgasm.
In order to aetermine whéther the frequency of significant vs. non-
significant correlations for any of these comparisons was due to a
relation between the variables correlated or whether it was a chance
occurrence, a Xz st3tistic was cglcﬁlated for each set of correla—"‘

XN
tions. In all cases, a non-significant xz'waa found. Therefore,

sexual arousal as measured by the SAI did not appear to be related
i ) s

3

to any df the sexual responding measures.

The rélations between the three sexual activity measures;

“sexual activity, masturbation, and orgamm;ﬁerealso examined for

-
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each subjec.t. A ‘smry of “the correlations is presented in Table 4.

There were no significant correlations between the Bexual acti-

? .

vity and the masturbation scores for the subjects in th‘e Married and

Pill grbups. Sexual activity and orgasm were significantly

correlated for six out of the nine subjects who had reported orgasm.'
& o

Masturbation and orgasm, on the other hard, correlated significantly

for all the subjects who reported the:se measures. Therefore, while

sexual activity and masturbation were not related to each other, it
B o ¢
appeared that both measures were related to orgasm.
TR . L
Breast Skin Temperature Data

?nssubjects participated in breast skin temperature measurement.

B4

. |
There were four Celibate and two Married women who formed a group of

normally cycling subjects designated the No-Pill Group (N F 6). The
R i .
four Pill subjects who provided breast skin temperature data formed

-

the P11l Group (N = 4).

k4

-

In oxrdexr to determine if factors other than the hormonal condi- °
]

L3

tions of the participants could have inflntnced breast skin temper-

n

atures, correlations were conducted for each subject between daily .
i

breast skin temperature and room temperature. Significant positive

3

correlations between these two measures were found for three fxbjects
A\

@ two from the No-Pill and one from the Pill Group (see Table
5 for a 1ist &f these correlatio;xs). A chi square apalysis was perf N

~
formed on the frequepey of significant and non-significaqt‘ correla-

{

+ tions (3 vs. 7). A non-significant X2 indicated that the breast skin

temperature data was not influenced by the temperature of the room.
}_ - hl

Although there was no prediction ;egarding the overall tempera-

m‘ . . .

ture level of the No-Pi¥l Group compared to that of the Pill Group, a

/ statiatical\analysis.v;as' performed with the use of the Mann-Whitney U,

- ’
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* Table 4 A .
. N . .
Pearson Product Moment Correlation Coefficients Between Sexual .
Activity, Masturbation, ahd Orgasm. )
'_ 3 ‘ R ' “
' Correlation Coefficiénts
Group ' ~
and =
Subject Yexual / ) Sexual Magturbation
Activity and Activity and and
Masturbation Orgasm Orgasm
“Celibate L a
a4 S . - . 1.00%*
fte -y - 1.00%**
#7- = - ’ 1.00%*
#8 - : - . B4k
Married ‘ ( - : )
#12 f -.069 L. J5f5% . 750%%
#14 ~.284 - = S
_ #16. -.076 T JA27%k C424%%
- 318 . . _a . -
119 -.094 6Tk
Pill a ‘
#21 ' - <y -
$#22 .;f63 ' ATIRE
#23. .151 . 6734k
#24 v -.239 3945
#27 i -e234 ' . 898**
#*p<. 01

87hese subjects did not masturbate.

N bTh:ls subjéct did not report any orgasms.
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‘Table 5 '

rd
»

“ Pearson Product Moment~Correlation Coefficients Betﬁeeu Breast

Skin Tqugraturelﬁnooﬁ'Temperature, and the, Control Site on the

Chest. . '

[

¥

Correlation Coefficlents

Group Yl
and v
Breast skin Breds in
Subject temperature i tjénggztre
. and room . a chest
température - control site
> >
No=P111 . N
" #2 -.Q17 : L T24%%
#4 L4T3% 629%% ¥
#6 .119 ~ .532%%
- #7 .279 . 0 : »588%%
#14 L . 565* s . 605**
 #19 -.200 S . 622k
Pill : .
#21 © W 214 725%%
#22 . .110 : .058
#23 . . J432% ~649%%
#24 -.058 .624%%
f2<:05
* T ‘ ' -
* p<-01 . )
. //
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< ¢

<

o

A W e i




B e sy

.

g AT

‘Group, chest temperaturdd were highest during the ovulatory and ' o

* 63

¢
test. A non-significant difference between the groups indicated that ;
the overall temperature levels throughout the menstrual cycle were. not o .

different for the two groups.

’ ,

The results of further analyse; of breast skin temperature

- '
measures supported the expected outcome of significant phase dif-

ferences for the No-Pill Grox;p, and non-significant differences for

the Pill Group. - Figure B8a illustrates tifat tﬁe“breast temperafure

of the No-Pill Group fluct}xated during the menstrual cycle. The

mean temper,atu;'e was higheét during the luteal phase, followed by o~
éhe menstrual and preovulatdry phases respectively{“ Statistical ne‘m—- |

. -
alysis of the data by Friedmadg o-way analysis of vgri&‘ri‘i;e‘ con-

v
+

f'irmed significant .diff'.erences across cycle phases, grz(l;) = 17.5,

p<.05. Furthermore, Nemenyi's test of specific comparisons revealed

L EEPEPIRNY

that the mean temperatures of the menstrual and luteal phases were:
- :

sigﬁi‘ficantly dif‘ferent from that of the ovulatory pﬁase. waéver,

no significant dif,ference‘» between the p.reovulal!:\ory .and ovulatory | i

phases ‘.1.88 found. - ‘ '
Th7 .i)a‘ttern of bréast ékix} te'mpergt:ure {or the Pill'Gx:oup is -y

illustrated in Figure 8b. Inspec;tion of the fi‘gﬁre shows that, as

predicted, temperature levels weré,at;ﬁble‘t\hrougho:xt the cycle, ~ith

the exception of the luteal phase, when an unexpected increase in ‘ “

-
.

| breast temperature was recorded. However, statistigal analysis did

'noi; reveal significant variations across the cycle.

. , . .
Contrary to predictions, the temperature of the chest contro]\/ )

1

site fluctuated across the cycle in both groups as depicted in Fig-

'ures 9a and.9b. - Temperature peaks occurred during the preovulatory

and luteal phases in the No-Pill Group (Figure 9a). For the PAlL -
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Figure 8a. Mean breast skin températures for the No-Pill Group
during the five phases of the menstrual .cycle.
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Figure 8b. Mean breast h temperatures for the .Pill Group

during the five phases of “the menstrual cycle.
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Figure 98. Mean temperatures for the control site on the

chest for the No-Pill Group during the five phases of the v
menstrual cycle.
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Figure 9b. Mean temperatures for the control site' on the chest

for the Pill Group during t.he five phases of the mesntrual
. cycle.
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luteal phases. A statistical anélysis of phase effect, perfoémed
separately for the two groups, revealed significant differences bg—
tweeﬁ the phase means for both groups; No-PiIl Group,_gpz(a) = 14.9,
p<.05; Pill Group, 5;2(4) = 13.0, p<.05. Nemenyi's test for the
No-P1ll Group revealed that the mean temperature in the luteal phase
was significantly higher than the mean temperature in the postmen-
strual and ovulatory phases. ~Since the Pill Group contained only

four subjects, the Nemenyi.test did not demonstrate significant dif-
ferences among the phases.
Since ‘the temperatures of the breast and of the control site on

the chest seemed to follow the same pattern across the cycle phases,

correlations were performed between the ‘daily scores for each subject.

Signifi{ant Pearson's correlations were obtained in nine cases,
indicating that the breast and chest temperature measures were re-
lated (see Table 5 foi a list of the correlations). _
The results of the analysis of the-data from the arm control
site supported the prediction that arm temperatures would not fluc-
tuate across the cycle. Figure 10a depicts stable arm temperature
levels across the phases for the No-Pill Group. - Figure 10b_shows“
that the data of the Pill Group had large va;iations in temperatdre
across the cycle.. However, statistical analysis performed on the
mean phase scores did not reveal significant differenceg among the

»

means.
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cycle.‘

five phases of the menstrual

8

67

Lamet £ MR dhare bt el A

[ PO

b “*‘M:.u.uun..n_xurm.,w o




Discussion

n
o

o The major purpose of this study was to re-examine the effects of -
cycle phase and the presence of a ééxual partner on the sexual arousal
of women. The results of the study did not pr;vide statistical support
for the 'predicted hormone and partner effects because most‘of the an-
alfses found non-significant differences among phases. However, since
the methodology of the study was unique compared to tﬁe typical sexualt
behavior study {n terms of the method used to determine phases, the sexual
stimulus used énd the manner in which it was presented, and the in- |
clusion of a group of celibate women, a more detailed examination of the
results~follow;. ﬁ

. -

gyclegﬁhase determination. As outlined in the introduction, the

main problem encountered when comparing the results of similar studies of
. y
female sexuality is that unreliable methods, specifically the retrospec-
tive, re&erse—cyclé, and cycle standardization methods, were used to
determine the da& of ovuiation. One methodological improvement in this
study was to collect some physical evidence of whether and when ovula-

tion took place, and, in doing so, to avoid_%rbit;arily selecting a ,

particular day as the one on which ovulation was to have occurred. In

order to achieve this, information on the menstrual cycle indexes 6f basal

body temperature and vaginal mucus was collected.
Biphasic basal bodyktebperature charts which indicated that ovu-

lation had otcurred, were identified for two-thirds of the normally

cycling women. This was considered to be an acceptable rate since Rosge

(1978) was able to'identify ovulatory cycles for 70 gercent of his ex-

>

perimental groupsl The basal body temperature charts for the remaining .‘

oﬁe-thi;d of the women could not be identified as being biphasic and

-

-~
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were considered non—ovulatOﬁy. Unexpgctedlf, a biéﬁasic pattern was
detectéd for 'one oral contraceptive user. This phenomenon occurs when
oral contraceptives contain doses of artificial-steroids so low that
they d¢ not reliably prevent maturation of the follicle and ovulation.
However, conception is prevented'in these cases because.phe progesterone
in the pills exerts a powerful influence on cerVigal mucus so that the
mucus prévides an 1nhospitable environment for spérm survival (Nuttall §
Elstein,‘1982; Wolf, Blasco, Kahn, & Litt, 1979). The cervical m;cus data
of the 10 ovulating women did not present the predicted pattern of
change. Individual differences in descriptioms.of cervical mucus were
found ané it was not ﬁossible to discern if the women had lgarned to

recognize changes in their mucus. It would seem that more time is needed

.for them to learn how to use .this method properly.

-

Using the basal body temperature index to identify the day of ovu-
lation made it possible not only td‘separat; ovulatory from non-ovulatory
cycles, but’to section the ¢ycles into discrete phases which arelchar— |
acterized by specific hormone profiles. This was the m;jor advantage of
the current methodology since other studies could not be certain tﬁat
the cycles were ovulatory or that the yethod used to éstabligh the phases
was‘accurate. One of the five phases in the present study was a three-
day preovulatory phase partitioned out of the follicular phase. The
highestylevels of estrogen and‘fe;tosterone occur during these days
(Yen, 1980) rather than during the traditional ovulator§ phase. These
hormones, in turn, have been identified as the ones most likely to-in-
fluence female sexual behavior. In most previous studies, tﬁe data for
the preovulatory phase weée included in the data‘for the follicular phase /
80 ghat behavior changes specific to the preovulatory phase could not be,

4

detected. Only the data from ;:E;ar two days at midcycle, called

N L

.
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the ovulatory shase, were analyzeﬂ for hormone effects on sexual respond-
ing. - The pres;nt study used a methodoiogy which permitted the data to
be separated into a follicular and a preovulatory phase in addition .to
the customary ovglatory phase and to analyze these ﬁhas' separately.

It appears that using menstrual cycle indexes to deterfine 1if the
cycles were ovulatory, to estimate éhe day of ;vulafion, and to éartition

the cycle into discrete phases characterized by underlying hormone profiles,

¢ ~ n .

can be 1nco}porated into studies which span one complete menstrual
cycle. It was concluded from the.basal body temperature profiles that,

except for the occasional day when the ‘temperature was not taken, this

P

measure is a reliable method of obtaining some physical eviderce of ov-,

-

‘ulation. Therefore, it is recommended for future sexual responding

studies. However, since the cervical mucus method 1is difficult to learn
and appears to require a practice period longer than one cycle, it-is
not recommended as a reliable cycle index of ovulation:.for future
studies of one cycle duration.

Sexual arousal. Sexual arousal was measured using two approaches.

One involved presenting women with a sexually stimulating list of sit-

uations which were rated for level of perceived sexual arousal, and t

" other required women to record physical sensations of arousal exp ced

while imagining themselves in these situations. Statistically significant
correlations between the data from the two measures‘indiéated that a
strong relation existed between them.  High levels of perceived awgusal

were accompanied by strong physical sensations of arousal, It appeared-

that both.the perceived levels of arousal and the actual physical sen-

. sations of arousal responded simultanepusly to the stimulus material.

Therefore, the two cannot be considered aeparaté measures of arousal. It

is not recoyﬁénded that physical sensations be included in future studies

ﬂ Gy
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of sexual arausal since it does not contribute additional information
which differs from that.obtained from reports of perceiveé‘arousal. In
the discussion which follows, only the perceived levels of aropsal will
be referred to. " . -

In earlier literag;re there were two coﬁmo; types of research‘ﬁ;ﬁ
signs used fo assess levels of sexual arousal during the cycle. Many ré—
searchers have asked women to simply rate the level of sexual arousal
experiencéd during each day (Englander-Golden et al., i980; Moos et al.,
1969;.Sbitz et al., 1973). This ;ethod relies entirely on subjective
reports of arousal to unspecified stimuli. 1In this situation, arousal'
has beeﬁ shown to be influenced by the type sf sexual activity the
women participates in during each day (Spitz et al., 1975). The othey
commonly used method has been to present sexual stimuli to women once
during the entire cycle or once during each of severai phases (Abramson
et' al., 1976; Hoon et al., 1982; MacGriffith & Walker, 1975; Schreiner-
Engel et al., 19815, Self-reported ratings or physiological %easures of"
arousal in response to the stimulus are recqrded. The second design"is
consi&eééd superior to tﬁeﬁfirsg because presenting spg%;fic sexual
stimuli to evoke arousal circumvents to some extent the influerce of the
type of sexual acgivity,participatéd in duripg the day of testing. How-
ever, the problem with fhis method is that it is'not valid to test for
phase différences when the phase-data were obtained from different groups
of women, as is the case when eéch subject is tested only once during. the
entire cycle. F;rthermore, when a subject 18 tested once during each:‘
phase, it cannot be assume§ that j{he response taken on one day during the
phaQ; adequatel& represents the entire phase,. VTherresent study was
designed to pf;vent,both of éheée design weaknesses by presenting women-

with a sexual stimulus every.day of the cycle. Therefore, the phase means

\
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‘of the SAI is presented in %his fashion, the daily scores are not in-

72

were derived from the data of several days and were likely to be repre-

sentative of typical responses of that particular phase.

°

Presenting stimuli on a daily basis, however, is difficult since
the saliency of the stimuli must be consistent across time. The present
"researcher considered it to be'impossibie to select pictorial, auditory,

L) 1

or written sexual stimuli which could be presented on each day of the

cycle and be of identical saliency. For this reason, a standard stimulus,

‘the Sexual Arousability Inventory, was selected for every day presenta-
tion. It was assumed that the variations in responding would more likely
reflect the women's changing responses to the standard stimulus |
than’éhanges in responding due to variability in the stimulus material.
However, the subjects could become habituated to the items and respond at
a slightly lower level as each day passes. Or conversely, they could
become sensitized to the sexuél'situatiéns, and report higher levels of
sexuél arousal across time. To pre?enq the occurence of either of these

-

manners of responding, the split-half forms of the SAI were alternated

Y

and the items were randomized daily. The non-significant results of

°

_ the correlations between daily SATI scores and cycle day indicated that

the subjects did not respond to the stimuli in either of the manners

described above. Therefore, it appears that when the modified versien

fluenced by the effects of repeated presentation.
The difference in the hormonal states of the women did not appear to

influence the overall sexual areusal scores of the groups. Analysis of
[ f P

the SAI data revealed that the three groups, Celibate, Méfried, and "Pill,
did not differ in their overall levels of sexual arousal. Furthermore,

sexual arousal did not differ significantly among the phaées which are

characterized by fluctuations in estrogen, testosterone, and progestin

\ o -
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for the Celibate and Married groups.* Visual inspection of the‘datg
revealed that the highest levels of arousal for the two normally ;ycling
groups‘occurred during the postmenstrual, preovulatory, and ovulafqry
phases when levels of estrogen and testosterone are increasing and réach

their peak levels. Sexual arousal was lowest during the menstrual phase,

* when all hormone levels are low, and during the luteal phase wheh pro-
i - ’

a

gesterone levels‘ére~h{éh. In contrast, the Pill Group showed stable levels
of responding during all phases except the preovulatory phase when a decline

took place. Since there were no significant-differences, among the phases

®

for any of the groups, no conclusions concerning the influence of fluc-

tuating hormones on femaie sexual arousal can be drawn.

e .
The sexual arousal scores appeared to be independent of the effects

of sexual activity with. a partner for the Married and Pill groups. This

was demonstrated by the finding of no difference in overall levels of
— .

responding between the Celibate and the two partner groupsl. If

the reported levels of arousal are increased by Earticipation in inter-

e

course, as suggested by Spitz ard zssociatesYQl975); Eﬂe two groups with

paftners would have reported highér d;erall levels of arousal than the

Celibate Group. Furthermore, neither of the groups with partners showed

<

peaks in arousal postmenstruélly when the frequency of sexual activity
s e ,
with a partner was highest. More evidence of-this was seen in the non-

significant correlations between sexual arousal and activity with a

-

partner. Therefore, it was concluded that the sexual arousal responses
of the women in the Married and P1i11l grohps were not influenced by

participation in sexual activity with a partner. Furthermore, non-

significant correlations between sexual arousal and masturbation and

N Ty
V' - @4 -
orgasm indicated that sexual arousal was not related to these sexual

activities eitper. ‘ . -

T v
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; Sexual activity with a partner. Sexual activity for the two partner

- -

groups was® examined independently of sexual arousal in order to assess

*

whether fluctuating ovarian hormones or the presence of a sexual partner
‘could have influenced the patterns of responding. Since many earlier
_ ) studies have reported a peak in sexual actif&ty during the postmenstrual

. .phase, which was due to the influence of the partner, this outpume’w&qi *F\\

. - predic;ed for both the Married an&'Pill groups. For the Married Group, .
, an incr@ese in sexual activity was also predicted to occur during the >
bqu}atory phase due to 1lrcreased levels of estrogen and testosterone.
Visual inspection of the data for both groups spowed the expected increase
b during postmenses, but no»increase at midecycle for‘the Married Group.
A significant differente among the phases was found for the Pill Group

only, but it was not possible to demonstrate statistically that the level

"of responding for thegpostmenstrual phase differed from that‘during menses .

A

or the other phases. Therefore, ﬁonclusions about the effects of ovarian
i

hormones and the presence of a sexual partner cannot be made based on -
J .

these findings. Consequently, it was not possibie to evaluate the notion
of McCollough %1313}3 Adams and Gold (1981), and Spitz et al. (1975)

that a postmenstrual peak in activity occurs in response to a period

»
1

. of abstinence during menses.
It should be poihted out that the.pattern of activity for the

4 ' Pill_Gtoﬁp was similar to that fouhd in a study by Adams et al. (1978) in

whiéﬁ the sexual activity of women taking oral contraceptives was inves-
3 ’ ‘ tigated, Data from both studies showed a postmenstfual peak in activity
after a period of low responding. The peak is followed by a trough and a .

subsequent spurt in responding. The pattern occurs repgatedly across
ey & .
the cycle. Since hormonal factors could not account for the repetitive
. ,
v pattern, it remains to be determined what factors operate to produce
¢ »
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° t;his ‘phenomenon .

Mastur[gtion. Since masturbation 1s the Rnly type of sexual be-
havior celibate’ women participate in, it was coniidered vital tnat it

be examined in this stpdy. T'ne finding tha§ the Ce\libate Group did

.two groups was unexpected. It was assumed that celibate women would

»
)

! compensate for the lack gf a sexual partner by engaging in masturbation

! , ,more often than women with partners. It is not clear why this was not

. !
: . observed. . - * R \

The frequenc} of masturbation for the Celibate and Married groups

<

: ) o \not have significantly higher frequencies of masturbation than the ‘Uﬂﬁ,r
~ .

wds expected to peagk during the ovulatory phase. Although there were no

the data that the\;’t;ighest,freciuenc'y‘of mastt:u:bation for the Celibate

- Group occurred during the. pz"eovulatory phaee. In contrast, the Married
¥ . . ¢ ‘-«-‘/ i«‘ .

statisti%ally significaht differenc}es among the phases, it is clear from

-

Group showed the highest levels of mas turbation occurring during ipeliovula—

»

: < -N_' ~ the ovulatory phase. ‘ However, 'it did not differ significantly frm@‘thé
- ) . ] g : .

low levels of responding occurring during the other phases. »It is not

by hormonal factors.
. .
' Orgasm.' '

3

Orgasm was another aspect of sexual activlty' examifed in

~
-

‘ tory phase., For the Pill Group, a peak in masturbation took place d;ii‘ing

o possible to conclude from these results that masturbation was influenced

T , this study. Although there were, non—significant: differences in the over-

- s

N gll orgasm scores among the three groups or among the phase scores, tie
b data showed 9ifferent patterns for each group. g /

' . For the Celibate Group, the pattern of orgasm, wk&ch 'showed a pro-

- ’ *, nounced peak during the preovulatorya phase, was identical to that for

Jbetween the two measures. For the Married Group,' increases in orgasm

L4 ' . = . ¢

o

. masturbation. As would bE"expect:.ed, high positive correlations were found ' i
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occurred during the postmenstrual and preovulatory phases with the high:
est level occurring during the bvulatory phase. For the Pill Gro&}h orgasm

peaked during the postmenstrual and ovulatory phases. Correlations were

performed among the measures of orgasm, masturbation, and sexual

activity. While masturbation and sexual activity with a partner

were not related, a strong relation was found between masturbation and
orgasm for all subjects, and between sexual ac:}§ity and orgasm for all s
] ’ : 1

but three of the subjects. It was concluded that the frequencies of

¢

orgasm‘for the two groups were the result of the cumulative contributions

a

of both sexual activity with a partner and masturbation.,

Concluding remarks. The results did not suppy{:’the notion that K

cycle phase or the presence of a partner would in luence female sexual .

-

Y. fesponding since mogk of the Friedman analyses produced non—significant

differences among the phases.. This non-parametric test is conducted by

ranking'the phase means of each sdbject within'a group. There were large

. individuql differences within the groups in the pattern of‘respondiqé
which resulted in large variations in the ranks. Since;the size of the
.groups wvas small, these variations did not allo; real differences between

the phases to be identified. Larger groups would have p;rmipted,the use

”

of more powerful parametric analyses. This would be the most app;opriéte

analysis for this type of data because the actual scores would be an-
. 0 . *

alyzed rather than the rankg and a Phase x Group analyses of the data

' ) qugg have been possible. s ' § -
* . 5 &’?"‘ . iy
A review of earlier research revealed that the use of limited statis-

> { éical analysis is common in' menstrual cycle reseach. While some studies

‘used analysis of variance, they compared only a limited number of cycle

QQays (Abramson et al., 1976; Adams et al., 1978 Englander-Golden et al.,

¢

.
v
!

} 1980). Others used t-tests to analyze for differencgs between'seleci:dﬁ
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days of the cycle only (Luschen & Pierce, 1972; Udry & Morris, 1968).
Still others relied entirely on visual inspection of graphed data (Hart,
1960; McCance et al., 1937; Moos et al., 1969; Morris & Udry, 1977;'

Udry & Morris, 1969). It is poss'ible that had these,researchers analyéed
the dat':a by multiple, endocrinoldgicéllfy based ;‘nases,’,‘ as was done in this
study, ‘no statistically significant results would have been found. The
'log:i:cahl question to ask at this point is whether there is a true menstrual
«cycle effect on séxual activity, or whe;ﬁher the small non-significant
differences between phase means, found in this study, reflect typical

13

fluctuations in sexual beh\‘avior.’v ‘- .

Many researchers believe thgt the effects of hormones on sexual
behavio[r, so evident in the primate stﬁéies of Michael (1980), are
active but are masked in the studies of human sexual respopding (Dmowski.,
Luna, & Scommegna, 1974; Hoon et al., 1982; MacGriffith & Walker, 1975;
McCauley & Ehrhax?dt, Their opinion is that other factors, in-
cluding environmental, idiesyncratic, situational, sociocultural, and
psychologica]‘.:, influence the sexx\ml behaviors,’f women so that the hormone
influen.ces cannot be easily detected. However, other researchers’ are
convinced that hormone influences could be detected if sophisticated
procedures, such as daily measurement of plasm_a hormone. levels, were
used (Udry & Morris, 1977; Whalen, 19.75).

The' present researcher concurs with the notion that h01:mgnes influence
female sexualv responding. ‘ Some support for this notion appears in athe\
se'x:i’al arousal, masturbation,”and orgasm data i.n t‘!"ae present study for
the two normally cycling 3r0\;ps. While not st:atisticall‘y significént,‘ a
systematic pattern of gradugl increase and decline can.be seen foi' all )
measur:'es, witﬁ the lowestrlevels of behavior occurring dﬁring \the menstru\al\
and luteal pha;es, and the hifhest levels o;:cur;'ipg at/ midycle.  This

/-

w
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kind of pattern could be meaningful, since du;ing the first half of the
cycle, it seems to parallel the increases in estf%geq and testosterone whicﬁ
are known to influence behavior positively. During the second half of the
K cycle, the pattern declines when progesterone, which is known to have an

inhibitory influence on behavior, dominates the cycle. 1In the future, it

L3
’ ‘ R 'S

may be possible to demonstrate a statistically significant pattern wvhen
research is conducted by using improved methodologies similar to those of
the present study, by recruiting a larger number of participants, and

* by using more powerful statistical analyses.

The original SAT was designed to measure sexual arousability. For the

present syudy, it was modified in form and'in the manner of presentation
8o that it\was used as a daily sexual stimulus to elicit sexual arousal.

. Since the sco of the SAI did not correlate with sexual activity, the

! instrument seems to measure a behavioral dimension which is independent'
1 of sexual activify involving a partner. In order to state that the
SAI scores represented levels gf sexual arousal, the' construct validity
of the modified instrument has to be established by concurrently‘measuring
sexual arousal with both the SAI and a valid, weli—known physiologichl

method.

\ e
Breast skin temperature. Another primary purpose of this study was

to collect breast skin temperature data from normaliy cycling women in
order to duplicate the pattern of cyclic changes reported in earlier
research (May & Smith 1977, Nasser & Smith 1975). These studies had
shown a peak during the preovulatory phase which had bein interpreted as’

reflecting the dramatic increase in estfogen. Visual inspection of the

data for the No=Pill Group sh&wgdfa similar temperature pattern. Skin

) B ©

temperature was higher in the ﬁteovulatory phase than'in the phase pre-

% .
ceding or following it. However, the ptegyglatory‘ihcrease did not differ

: ¥ 7/ - . I '
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,gpet the breast skin temperature pattern-of the NorPill Group was a
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significantly from the ovulatory phase mean. This finding may have re- |
sulted from a slight methodological variation 1n§the present s}udy.

The data for the preovulatory phase was collected two days earlier in the .
cycle than the four to two days before the predicted day of ovulation
reported in earlier research., This important methodological difference
was considered responsible for the data variations. T

The temperatures for the chest control site varied siﬁilarly to

breast temperature and were shown to correlate with 1t. It was sug-

gested that this control site was in close proximity to the breast tissue

A

-and was probably supplied with blood by the same arteries as the breast.

'This could account for the parallel temperature fluctuations. Both

éhe breast skin and the chest control site temperatures were similar

to the pattern of breast temperiture shown in prevfous studies. However,
since the chest site producéd a higﬁér temperature during the preovulatory
phase thén the actual breast site, it'is suggested that the upper-inner
quédrant of the breaé?, the site measured in this study, is not the most
suitable one. The lower—inner quadrant, the breast site closest to the °
chest control site, may be a preferred area for femperature measufament
bécause it could produce a more pronounced preovulatory tempefature peak. ‘

3
In contrast to the chest site, the temperature recordings from the

’

arm site of the N?-Pill Group were stable ac;oss the cycle. Since the vari-
atiéns in arm temperature 'did not parallel those of the breast, it \\\
would appear that cyclic fluctuations in bregst skin temperature are

unique to that site, and occur independent of body temperature chénges at

other sites.. Fggzgermore, since the breast skin temperatures of the PiLlj

\

Group did not differ significantly across the phasfs, it was concludeé C

e »

phenomerion which occurred to noEEh{%y cycling women only.
¢
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w:gléon et al. (1979) concluded that breast skin temperature could
bé used as a cycle index to predict ovulatioy.’ Although the results of
this study indickted a preovulatory rise in temperature, this measure is.
ﬁot recommended as & cycle index because the preovulatory phése rise
was not pronounced enough to warrant using bréast skin ‘temperat;.lre in
ciirﬁ.cal practice. As a reéearch tool breast skin temperature presents
Esome s;zrious procedural barriers which 1imit its use. The most current
method of obtaining data is to measure temperature wi,th. the thermistor

o .
probes taped to tHe skin of the subject. This requires the exclusive use
. . . 2

of a room with elaborate heating equipmept, thermistors and telethermometers,

3 3

{2
+ and laboratory techniciam to arrange the probes and monitor the tem-—

Y

perature. Furthermore, because of the prohfbit:ive time commitments, it
is difficult to recruit women ‘(vho are willing to come Fo the laboragry
at the same time every day, inclu'ding weekends, for one full menstrual
cycle, A simpler method of measuring temperature, such as a heat sensi-
tive halter that could be used at ﬂomg, is needed.. The current ﬁeéh—
nique: are not considered feasible for future menstrual cyc]:e researgh '

since the above described disadvantages outweigh any advantage breast -

temperature miy provide to menstrual cycle researchers.
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PRE——

\ Consent Form SV

This study is concerned with the relation between changes in the sexual
- , N ' 3
. arousal and breast skin temperatgre of women, Your participat’ion consists
N - )
. of a 15 minute home routine, and a 30 minute laboratory routine every day

for approximately five weeks. We have selected the onset of the monthly °
g ' >
. périod as the starting point.

The daily home routine involves the completion of a sexyhl arousal

and activity ‘questionnaire, and the recording of oral temp¢grature (with a \ ‘
/

thermometer prnvided by us), vaginal mucus changes, abdomin

1

other physical discomfoyﬂ during the day, and any unusual happenings

~

(e.g., illness, unusual food desires). - ' .

Q “

»
. The lab routine involves the measurement of breast skin temperature

L4

at the same time every day in a room located in the Hall Building of

Concordia University. In a comfortable and relaxing settir?g, you will

t

be asked. to lie on a cot with your upper garments- removed. The woman-
conducting the study will tape several probes on your skin with a gentle,
) . - . b
hypoallefgenic tape. The probes, which are attached to a tempera%re }
recording device, are completely safe. They are sensitive to the
' Qr " " temperature of your skin surface, just as a thermometer placed under
¢
£

i}our tongue is sensitive to your body temperature. You will remain
) ' z
in this psition for 30 minutes to allow your body temperature to

ay
iy S -,

. 4
,*acclimatiz’e to the room temperature. During this period, the experimenter
?

v:rill record the breast skin temperatures., At no time will anyone elso
o2ty be permitted to enter. _ , .
' ® L.

) :
All the data provided by you will be kept confidential, and only i

~

va

the experimenter will know your identity.




third week, yoy will be ﬁaid $15.00. If your participation is terminated

e 01

At the —end of your participation, after you have fulfilled ‘all !

» o

the requirements of the project as outlined in the Instruction Sheet,

you will be paid'$75 40, and, you 'may’ Lcee.p the thermometer for your K .

[}

personal use. . ) . ‘ .
You are free to withdraw from the study.at any timpe you wish,

We may ask yc;u to withdraw from the study if, (a) you miss more, ' !

¢ A

than one lab session, (b) 1f you are repeatedly late for your ¢
appointments, (e¢)’ if you fail}o compiéte and bring your forms to the ..
lab more than 6nce, or (d) if you miss taking your oral ,teqxpe‘rature'
daily for more than one day.' |

~

If you withdraw or you are asked to withdraw from the study after the
A

earlier, you will not receive any remuneration.

\ - -

I have read and fully understood the above procedures afid terms of

pérticipét.ion. i agree tb be a participant and will start on

¥

Participant . ¢

Experimenter . ¢ .
! ‘ . 7 :
Date ‘ o p o )
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bate /\ Code no. .

1. Body Temperature _ .

L

IJ_J'_HlLlllllJllillll‘lllllllllllllllIll’lllLJlllJJJl
o o o
36. . 37. 38.
. ]
2. Vaginal Discharge: check the most appropriate ones
N

Period: heavy bleeding light bleeding * brown spotting

1

+

Genital Sensations Characteristics of Discharge

of Wetness 1. Color: 2, Consistency: 3. Quantity:
- i . " .

dry . white. K thiclf/ none

moist ° ellow liquid scant

sticky _ transparent (watery) moderate

wet cloud stretchy abundant

s1ippe : — y (consistency .
Bre— ppery (partially of egg white) .

lubricated _ transparent) '

ink

(blood streaked)

s,

1 ’

Other than above due to sexual actdivity:

3._Abdominal Pain: 4. Breast ‘Chagges:

heaviness

abdominal pain

abdominal cramp o Larger

back pain ‘ more sensitive
—-—ﬂ—- “ a

none . ' ] painful

- ohg, S

_~ _no change
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. 5. Unusual Food -Desires: Yes No: / .
A te ST / " !
] . . s -

If yes, describe

° . o

Quantity of Food Consutﬂed:

usual amount

-more thap usual .

' ’
‘less than usual
ek -
6. Any Unusual Happenings:’ . Yes No_
, . If yes, describe '
N ) ®
7. Sleep: Slep‘»@ wvell Restless How many hours did sleep
! " 8. Weight: ' ) *
. 4 =
. P 4 .o
. <
4 . ‘
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Instrucfions

1. Take your temperature on m‘dng every smorning, before getting out of bed.
Sexunal activity, drinking, or eating will change your basic body temper-
ature, so pledse refrain {rom thegse activities until after your temper-
ature has been taken, f( you have to get up for some reason, like an-
swering a phone or checking the baby, please try to rest for one-half
hour before taking your temperature. If even this is impossible, take
your temperature anyway and describe the circumstanceson the form for
that day.” To take your temperature, put the thermometer under your
tongue and leave it there for seven minutes.” Later in the day, record
the temperature reading. Using the centigrade scale, circle the line
closest to where the mercury in the thermometer stopped. For example-

«

|1111l1u ] lllLLJ_LLll‘lu@l lJl‘l ulLl lllliljfhlu‘
36.°. 37.° 38.° . ’
After recording the temperature, shake the mercury down, and place the
thermometer close to your bed for the next day.

Q
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2. Starting after your period ends, check your vaginal discharge every day.
You can examine the discharge on your underwear, on toilet tissue, or
you ‘can take a sample by inserting a finger just inside the vaginal
opening. You.can expect changes in genital sensations of wetness, and
in the quantity, color, and consistency+of the discharge during your
participation. You will feel a dry semsation at first (not usually-
_noted in IUD users), and find little or no discharge. Then a slight,
moist sensation may be felt, accompanied by a scant, sticky white «
mucus. This is‘follofled by 8n increasing feeling of wetness, until
the vaginal area feels lubricated. The mucus becomes abundant, watery,
%and transparent. At the same time it may have the appearance and con-
sistency of raw egg white, and may be stretched between two fingers.
Streaks of blood may also appear at this time. Then the discharge
will become cloudy, and eventually will again become scant, thick, and
white. It is best to check the discharge’ several ‘times a day. Secre-
tions from previous sexual activity (vaginal lubrication or semen),
contraceptive foam or cream, and douching will temporarily change the
appearance of the discharge. By checking it several times a day, you
should be able to determine your regular daily discharge. If you are
still uncertain, please explain the circumstances on the form for that
day, and indicate the discharge characteristics that seem most appro-
priate. i ~ R

3. You may experience lower abdominal pain or cramps, and/or back pain at
various times during your participation. You may also experience breast
- changes in size, sensitivity, or pain. Please record these.
\ ‘ ‘ ’ a S ——
- 4. Welgh yourself every other day on the same scale and at the same time,
if possible.” Try to wear the same amount of clothing too.
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5. Unusual happenings or disturbances involve things such as 1llness, trauma,
injurw, upset, elation, or excessive fatigue. These happenings can |

alter your body temperature, so please record them on the day ‘they o&cur.

6. égmplete the sexual arousal questionnaire egery day. The questionnairve
contains 16 items which require about ten minutes a day to complete.
The items deal with sexuality and, therefore, are highly personal. TFor
this reason, please find a quiet, private place where you can fill out
" the questionnaire gt the same time every day. Items } to 14 describe
. various situations that could or could not be sexually arousing to
you today. Please read each item carefully and for a few seconds
visualize yourself activgly involved in each situation. After you
have imagined this, think about how sexually aroused or repulggd you T
would feel if you were to experience each situation today. Then circle
the number that best describes your feelings of arousal. At the same
time try to pay attention to the physiological sensations of vaginal
dampness, genital sensations, and breast sengations as described in item
15. Please circle the number that best describes the highest level of
physical semsation you experienced while imagining yourself in the .
various situations. Item 16 is concerned with the' types of sexual -
activity you engaged in during the previous 24 hours, Please reply
"yes" or "no" to each of the five choices. There are no right of wrong
answers to dny of the items. If you are not certain about an item,
circle the numbegg‘hat seems about right., If you have difficulty
answering the qué¥tionnaire on any particular day, please write a
brief explanation on the bottom of the sexual arousal questionnaire.
Be sure to answer every item.

7. Please bring both completed forms to the lab the following day. That
is, bring today's completed forms to the lab tomorrow. If you forget
to complete any of .the questigns, please don't guess or try to re-
membér how you would have felt yegsterday. Just bring the incomplete '
form to the lab.

8. Please do not engage in strenuous exercise or consume any hot or cold
drinks for at least one-half hour before arriving at the lab for breast
temperature measurement.
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