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.

B Menopausal women wit:h symptoms of hormone depletion underwent a pne‘month

, « baseline period of monitoring Yy means of a

eg\tionnaire completed daily.
Questionnaire items dealt with se 1 functiodi » somatic symptoms, )

. : +
' mood,” sleep, appetite, energy level, activity Jevel and argument frequency.

. w . -
Then subjects were randomly assigned to either an estrogen~alone group,

a combined estrogen-ﬁdrogen group or to a placebo group.\§Drug or placebo

- _ were administered once a month by injection for three additional months

the questiot’mai‘re‘. Women who received |
LY

1

qoncun:ent with daily completion o

K the cémbigzi .estrogen-androgen drug erienced a significant increase

[

*in sleep quality, appetite, ;an X level, sense of well-being and activity

! levei from-baseline to the end of month three of 't:reatment;. There were .

no significant changes on these measures in either the estrogen-alone

group or in the placebo group. These findings are consistent with known

anabolic effects of androgen.. The small sample size (total N= 8) requires

that caution be exercised in-the interpretation of these findings. ) i
)

Contrary to suggestions in the literature concerning effects of exogenous -

androgen, no significant changes in sexual functioning were demon}ti'ated. #
. : P "
Possible explanations are that the relatively modest dosages of androgen
: L}

administered in this study may have been too small, thg.three month

.
T bt Lt e

. duration of hormone therapy may ‘ﬁave been insufficient to reveal changés ]

and finally, the androgen—sexuality relationship may involve additional

i

factors. o ' ' ' . 1 1
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Introduction

s -
7

A considerable body of knowledgé has accumulated concerning
the biochemical and physioclogical modes nofﬂ_ action of the sex hormones.
However, relatively little res-earch has been done on their behavioral
and psychological affécts, particularly in the human female. The

animal literature has been p;:edbninantly concerned with studying chmgcs.

a

in sexual behavior after castration ‘and subsequent exbgenoim hormone
administration (von Euler & Heller, 1963). Observations of female

rodents\and primates during various stages of\ the estrus c¢ycle attest,

3

to the importance of concurrent hormonal status relative to sexual

behavior (Beach, 1976). Recently, there has been a great deal of

‘inteiest in the masculinization of 'genet:ic female rodents, dogs and
primates who had been exposed to \andrqgeni'c stimulation prenatally

(Diamond, 1977). Changes iu:}.pheae animals have been demonstrated in
L)

morphological developmeni: of the gemalia and in social and sexual
behavior. Another f£ruitful area of investigation of sex hormones has

inwolved intracranﬂl implantation of estrogen and/or androgen in cats

-

and érimates (Michael, 1969; Michael, 1971). This procedure generally

results in an increase in female sexual b@r, specifically in

proceptivity; that is, ther;é is an increase in appetitive activities

v

shown by females in response to stimuli received from males.

v

It seems\ likely that the investigation of the effects of

gonadal hormones in animals has,; to a great extent, focused on sexual
’ - ? \

behavior be,caluxse pat.terns of sexual initiation and response can be

fairly accurately obse\rved and because the most convenient subjects

]

/




L - _ of increasing .importance. Money (1961) has emphasized the role of . .
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. for .sé'iearch have béen lower mammals. HoweVerm in primates and \)

specifically in humans; with increased mass and o::ganniza‘tio'n of the
w . - . .

o

‘ cerebral cortex, the effect of f:hesq ‘structures on sexuality becones

T

&
a

cognitive ,{nd ‘learned factors in the gvert exp{essibn of human eroticisq.,

: These serve to complicate the study of hormone-behavior relgtions in

L3

. the human female. At the same time 'hovew}er', although development of

‘" the higher brain ceﬁ/ters confounds the study of hormone-behawvior rela-
- . - J

tionships, it alltows for the investigatidn of a broader raﬁge of behaviors. s

! -

Studies of the effect of sex hormones in human females therefbre,' .
L] T e . o

.

R NS
permit the investigation of-both sexudl as well as non-sexual psychol-

égical variables - Humén research also allows for the study of non- , -

-
.

behavioral measures of sexuality such as‘'sexial thoughts and fantasies. .

Fimally, the use of )@-f‘emales ‘as a subject population permits the °

.o testing of hypotheses derived from animal résearc}} concerning hormone-

behavior relationships in which °cogx'xitions,are thought to mediate sexual-.
“ \ ' . Ly .

’ o <
ity. The human female therefore, affords am Oopportunity to investigate.

B - A
the effects of gonad\al‘ hormones on more cognitively mediated sexual and-
' ‘ \ snon-sexual measures. o A : , - ) oL .
The Role of Androgens Lo ’ T &
. L2

Although the ovaries sécfete a small amount of androgen,

~

it 1s the, adrenal cortex which is the major source of androgen in.the'
: - . ;.
- " ‘human female. In conjunction with ovarian development at puberty,
' there is also an increase in the secretion of andiggen by the. adrenal

P e .
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cortex, manifested in part, by urinary excretion of 17-ketosteroids,
/ Y

*

. the métabolic.end-prbducts of secretions of the 'adrenal cortex
(Rosenthal, 1968). Pubic and axillary hair also develop in the
femalé, in part as a result of stimulation by adrenal androgens.

In.addition, the clitoris enlarges under the stimulation of aﬁdfogens

-from the adrenal gland. -

: : ’ .
In addition to their influedces on sexual development, .there -

"2

are known generaf'éffects‘of androgen. Anaboiism refers.to the builging -
up of the‘body substance, the constructive or synthetic chemical‘reactiéﬁs
included in metabolism. Increased’mu;cular strengfh ané physical
vigor fesulg when exogenous androgen ig given before puberty or to a

young eunuchoid male. As well, a general féeling of well-being

' .
pr?v 1s (Goodman & Gilman, 1975). Distinct change in the voice 1is .
: L d
noted and growth (height and weight) 1is accelerated. Although these

anabolic effects are associated wtéh‘all'anifogens, the most potent,

naturally occurring a&&rogen is testosterone (Eberlein, Winter &

ﬁqggnfield, i967). Papanicolaou and Falk (1938) injected testosterone !
' - ' \J

propidhate into female and castrated male guinea pigs. This resuited

)

in pronounced muscular development in both. The.large muscles of the
male are thought to represent a sexual character dependent upon androgen

for its expression. Hypertrophy of the musculature in response to

i

testosterone requires retention of nitrogen and other elements to -
‘ , N o
build protoplasm and in this sense, testogterone exerths an anabolic

effect. Therefore, a . gain in weight, attributable in part to the

»

protein retained and in part tdxa retentjon of sodium chloride, results .

4
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A
from exogenous androgen administration. Wheén used in‘ﬁomen, allgof
the andgf§gens tend to produce dose~related degrees of masculinizaiion.
Among the early manifestations are acne, growth of facial hair and
"deepening of the voice. As well, exogenous androgen administration
may result in.clitoral hypertrophy. If treatment is disc;ntinued,

. these side effects slowly sﬁbsid€§§*

(f\\“\ The Role of Estrogen

-
]

Although most endocrine gl nds\gagarently becone functionaf\
sometime duringvfetal life, the qvari;s do not becéme fully active.
. until adolescence (Hamblen, 1949). The influence of higher levels of
circulating estrogen at approximately age 11, are reflected in the
"Qfdevelopment of the breasts, in changes in the vagina, uterus and the
entire reproductive tract. The major consequence of the increased
estrogen production during ﬁube;ty is its‘specific stimulating effe;t
for further growth and development of the uterus and vagina: The
muscular wall of the uterus enlarges and its glandular lining also
develops. The lining of the vagiga is‘exgremely sensitive to estrogen
and 1its thicknesg is proportional to the amount of this hormone present
at any givén time (Ratchadourian & Lundg, 1972). Maintenance of the
female reproductive tract in adulthcod is thus dependeﬂt on the
amount of circulating‘estrogen. Follicle-stimulating hormone (FSH) secr;ted‘
%y thg/ﬁituitary stimulates the ovaries to.produce e‘irogen. During
. tbig/first phase of the menstrual cycle, estroé::whas its major effect

e .
///in stimulating regrowth of the endometrium and the maturation of an

A r
)

1
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ovarian follicle. Estrogen therefore is as'well responsible for many

features of the normal menstrual cycle.

The Menopausal Syndrome

-

. From the age of 35, the ovaries became less and less efficient.

As ovarian failure progresses, ovulation stops and finally the production
e :

of estrogen more or less ceases. This loss of estrogen is the decisive

Y

factor in the production of the menopausal syndrome. The loss is not N
Q
absolute and varies with the individual. However symptoms associated -

with the menopause result from.the primary deficiency of é?trogen.

Although "mencpause" and "climacterium" are often used .

0y

interchanggably in the literature, the term menopauge refers to
"the cessation of the menses, and climacterium, to the involution of
the ovaries and thé various processes associated.-with ghis involution
including menopause (Neugarten & Kraines, 1965). For sp?e "lomen,}hez
so-called menopausal symptoms occur early, before the actual cesigfion
of\menses; for other women, symptoms coincide with the menopause; for
others, symptoms do not appear until several years later. Still other
w;men seem ta remain free of such symptoms altogether.
Deviations from the normal menstrual pattern are usually .

thg first objective signs of the onset of the menopause. Bleeding

rely stops abruptly; intervals between periods usually becomé

Z:é}and volume.

’ »
Eventually, estrogen levels fall below that necessary to stimulate the“

irregular and longé; and the flow decreases 1in durat

endometrium and menstruation ceases.

. A\
The outstanding gymptom of the climacteric is the hot flush




~ ‘ Co . » | i
which is a result of vasomotor instability believed to be due to

.

’ endoc'x;(ine imbalance. The patient experiences wave-like sensations of .

'S
£

heat which may spreéd jover the -iac:: neck and upper chest (Hamblen,
1949). | Attacks. are usually of short duration but in the severe form,
they recur at short intervals both day"a&l night, often interfering
with sleep.
Nervoﬁs and ;;sychic manifestations of the menopause result -

from the fact that the central and autonomic nervous systems, being

-

under the influence of estrogen, react to its deficiency (Riley, "1959).

As a consequence, the preva]:ence of ne.rvous manifestations guch as
irritability, sleeplessness, inability to'cdt'l.centrate and failing
memory are, common features of the climacteric. Various disturbances
in mood sucix as ‘'depression, anxiety and genetal emotional discomfort
are also ffequently réported.

Results of a sugvey of 638 women ‘aged 45 to 54 living in

(AN
v

. ]
England in 1964-65 indicated that hot flushes and night sweats are
&. clearly associated with the onset of a natural menopause and that they
‘ occur in the majority of women (McKinsay & Jeffreys, 1974). Hot flushes

were reported to occur more. frequently (usually daily) and over more

of the bedy by women whose menstural flow showed evidence of changs or

v

cesdb{iou, and for 251 of those women whose menses had céased for at J
‘least one year, hot flugpﬁ:s persisted for five years or more. The

. ) \ .
other six symptoms specified, namely, headaches, 'dizzy spells, palpita-

tions, sleeplessness, depression and weight increase, showed no direct

A B

)
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relationship to the menopause but tended to.occur:together, each being
reported by approximately 30 to 50X of the respondants with little

variation according to menopausal status.

Additionally, none of the six
sociodemographic variables investigated, i1.e. employment status, school

leaving age, social class, domestiq workngd marital status or parity
had any marked association wﬁﬁb the reported frequency of symptoms.
it is interesting to note that in this sample, .despite embarrassment

and/or. discomfort from hot flushes reported by nearly three-quarters

‘

of those experiencing this symptom, only one-fifth had apparently sought
medical treatment.

An objective indicant of ovarian functioning is obtained
by the pathologic exmination 6f cells in-a vaginal smear.

Y
N

At the time
of menopause the smear is frequently hypoestrogenic (Shanklin & Wied
1973). 1In the castrate state, more than 50% of cells are basal or
parabasal.

Administration of exogenous estrogef usually restores
vaginal cells to an estrogenic state.
b b

However, menopausal symptoms
and a hypoestrogenic vaginal smear are associated only 507 of the ‘time.

Waxenberg et al., (1960) in a study designeg‘to explore the relationship

between vaginal cytology and various aspects of sexual behavior found -
that in 24 women whose ovaries had been removed theré was no correlation

between sexual behavior and hormone levels as reflected by exfoliative
vaginal cytology .
>

. N
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There are several consequences of vaginal mucosal atrophy
»

Ll e

. . ?
due to g?ogen depletion which mdy profoundly affect sexual functioning.
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" Loss of tissue elasticity may deny L) adequéte opening to permit pénile'

penetfation; loss of normal secretion may lead to painful inCercoursg}
(dyspareunia) and bleeding™during and post coitus due to an atrophic

membrane (Kantor, 1977). «

Effects of Exogenous Androgen Admjnistration

'

Soon a(ﬁer’%estos;grone propionate had been synthesized in

the mid-1930's, phy;icians started tdwuse it to treat a variety of gynic

. L
disturbances such as excessive bleeding at the time of a menstrual

period (menorrhagia), excessive tissue proliferation of the breast

t

(éyclomastopathy), painful menstruation (dysmenorrhea) and menopausal\k:
Y B - .

sympéoms in ovariectomized women (Greenblatt, 1942).  One of the earliest

R

studies undertaken to investigate the effects of testosterone was con-

P

cerned with mendpausal women who first received therapeutjc doses of

. TR

estfogen and concomitantly 25-50 mg of testostégone prdpionate daily. . ,

R

The therapy resulted in the serendipitous finding that libido and sexual

‘response were significantly greater than that experienced with estrogens

>

alone (Shorr, gapanicoiaou‘& Stimmel, 1938). Following this observationt\\\\\ ¥

@

many studi¥s originally undertaken to assess the efficacy of a variety

7

. \ . ‘ N
of therapeutic agents for the management of symptoms of the menopause 'g.

resulted in the almost universal report of increased libido as an

;
effect of the administration of ‘exogenous androgen (Carter, Cohen & ' . }

Shorr, 1947). Topical application of testosteromne ointment to the

a

clitoris produced marked enléigemenc of the glans and increased 1ibido

(Groome, 1959). Thereafter agdrogeﬂé were adminisqered therapeutically

r

\

< N . .
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for various endbcrinopathic gyn;cologic disérdera elther parentefaiiy ’

" or by means of. testosterone pellet implants. _Because androgen éosages
varied so widely in the early use of the ﬁormdne, differemtial libido-- \
enhancing effects were observed; wit%‘implanté of 25 mg, no change in
libido was reported whereas an implant‘of 300 mg increa;ed sexual desire
.even in older women (Silberman, 1940). ,

Although the majority of studies of the late 1930's supported
the view that exogemous androgen increased sexual desire, some ébser-
vations were at variance with this conclusion. Their belief was'tﬁat
androgens neutralize the action of'estrogens and result 1n a depression

\of 1libido (Abarbanel, 1940). Conseq;entlf testosterone propionate was

recommended for treatment of nymphomania or the relief of "exaggeratéd

‘sex urge" (Rubenstein, Shapiro & Freeman, 1940). Mounting evidenc& |

to uhe“contrary served to curtail the use of androgens fof this purpose

within a short time. 1‘/ ’

Salmon and Geist (1943) analyzed the effects of androgens

Oﬁd’ivido in a group of lOl\women who were being treated for a variety

o% endocrine disorders sich as painful menstruation (dysmenorrhea),

«~ .abnormal uterine bleeding between menstrual periods (menometorrhagia),

" bilateral ovariectomy qaapstrogen deficiency. All but 13 of the 101
women verbally reported some increase in 1libido subsequent to exogenous
androgen administration.' In the estrogen deficlent cases in which

- there was "secondary or endocrinopéthic frigidity" as a result of

menopause or the, absence of menstruation (amenorrhea), 9.0f the 11

—
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' libidd and increased clitorg;'sepsitivity but did not experience orgasm

during intéiﬁourse. Twelve patieﬁtp in this group treated solely ,\

/ R RV AR 10 .
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patienté treated only with ﬁéstosterone proﬁionqte reported increasdd

with estrogens reported relief of vasomotor symptoms but no appreciable

change in libido while 7 of 9 patients who were given estrogens and

i

androgens simultaneously reported both abatement of vasomotor symptoms

and increased sexual desire. The optimal therapeutic effect was obtained -

in those cases in which the vaéinal smear revealed a full estrogenic

»
Tt
By

2 S N

:&‘:-A Y
-

3
A

effect with the concurrent administration of 10 or 25 Qg of testosterone
propionate twice or three times a week. The investigator; concluded

ﬁhat androgens have a three-fold ac&ion causing algteaéet intensity of
sgxual gratification, a heightened gusceptibility to psychic stimulation

S

and increased sensitivity of the external genitalia. ‘However they did

o’

o

not present the data on which all of these conclusions are based.

' A o
¥ -
In a study done to evaluate the effect of androgen in women

yho presented with the complaint of frigidity it was found that effects

of exogenous androgen were dependent upon previous sexual functioning

(Greenblatt, Mortara & Torpin,

42). Of seven women who repotted

"very little or no 1ibido" in the\past, four reported a marked increase’

and three no change in sexual desire ‘after several testostérone proplonate

[Rp—

pellet implants. However, of 22 patients treated with implants who:

"had once had 1ibido bt lost it", eight reported a moderate increase
and 13 a marked increase in 1ibido after treatment. The authors concluded
that although it may not be possible to increase libido..in some psychol~

oglcally frigid women who never have experienced sexual desire,

¢
.
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Jrestpration of‘libido easily occurs following testosterone implantation

}n those women who at some time had known libido."l?formation volunteered
during the course of treatment constituted the'supporfwupon ;hich'these
conclusigns were based. kupﬁérman and Studdifori’(19535 as well have
supported the view that administration of androgens for the treatment

of various gymecologic disturbaﬁces has been frequently ;sspciated with

.aﬁ iﬂéreased libido. They too emphasized that little ameliorating

effect from the androgens on ffigidity in women who have never experienced
libiﬁo can be expected.

| Due to the incréasing controversy regarding the efficacy

of various combinations of estrogen and androgen in the treatment of

" the menopause, an investigation was carried out to assesq the differential
effects of‘ghe hormones (Greenﬁlqtt, Garneg, Calk & Harrod, 1950).

The experiment was double-blind. A total of 102 women with symptoms W
of the menopause received-either an estrogen preparation (Diethyl-
stilbestrol, 0.25 mg), an androgen preparation (Méthyltesposterone-

StC mg) or an estrogen—androgenlcombination (Dietﬁylsgi}bestrol 0.25 mg
and Methyltestosterone 5.0 mg) or a placebo each for differing periods

of time in varying.seéuence. Sétisfactor& reli;f of menopausal s?qptoms
was repofted by 96.9% of. all patients who received estrogen alone.

Theraﬁy with the estrogen-androgen combination gave the same relief of
menopausal symptoms in 89.67 of the cases while only 23.5% of those \
;ho received the a&!&ogén preparation reported satisfactory relief of

symptoms.: In the placebd cqnditién, 83.8% of patients reported no

improvement of symptoms. Most noteworthy, 66.6Z of the patients stated




a preference for the estrogen-androgen combination over the estrogen '
3 ’ : -
preparation because of increased well-being and 1libido they experienced . %

while on the combined drug. ‘It should be noted that al_ch‘ough‘gl:‘l
patients were tésted in dach condition, duratlion of tréatment with gny'm'
one drgg‘ was. not held golnstant acros8s patients. As weil, prolon‘géd

effect..s of one course of therapy made retrospective ver’b‘él report suspéct
and éomparison diff{cult because varying rates of d‘rjug"metabolism - e
had ~a carry—over effect fo the following treatuiéf;t; condition. Information
regarding well~being and changes in libido was ébtained in brief monthly
:[’.nterviews designed to elicit subjective symptoms during the previous

K

month. ) 3

[y

In a series of studies done to evaluate hormone replacement

therapy in the postmenopausal woman, it was found that the most effi-

- AR Ll

cacious ﬁherapeutic preparation was an estrogén-androgen combination wif:h
a . 1:20 ratio of estrogen dosage (pdasters & Magallon, 1950; Masters &
brody, 1953; Masters, 1957). The mean age of the patients was 76 years.
They voluntarily reported generally increased well-being and vitality.
Objective observations in an assoclated study (Caldwell & Watson, 1952)
showed improved physical capacity, increase in weight and improvement

in memo.ry and’ ability to learn new material as measured by The Wechaler-
. Bellevuerand The Wech\slqr Memory Scale.

s

A study of paéients who had advanced caaes of breast cancer

,

and were .treated with massive amounts of testosterone propionate supported

- *

the reports of its enhancing effects on the sexuasl behavior of women.
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13
A considerable increase in sexual desire wa; recorded in fhdse patients
who had shown temporary clinical improvement (Foss, 1951). These weré
fortuitous findings obtaiged during the course of regularly scheduled
Pphysical examinations. '
\

The role of androgen in human female sexuality became more
clearly defined in the course -of postopexativé evaluation of batients
who had had bilateral ovariectomy and adrenalectony ag a result of
surgical treatment of malignant neoplastic breast disease (Waxenberg,
Drellich & Sutherland, 1959). Fgllow%ng Pvariectomy and treatment
w;th exogenous estrogen, no change in sexual desire was shown.

However, after adrenalectomy 14 of 17 patients reported the absence

of all sexual desire. In a later study, 7 patients had ovariectomy

L

1 to 5 years before the adrenal glands were ablated. Several patients
in this group reported moderate changés in sexual feelings and behavior
afte¥ their earlier ovariectomies but all seven report;d sudden, 4
almost total loss of se#ual feelings andifésponsivity after removal of
" their adrenal glands (Drellich & Waxenberg, 1966). It was concluded

that the loss of endogenous androgen resulting from adrenalectomy
was in large part responsible for the observed radical decrease in
11bido. )

' Schon and Sutherland (19605 carried_oﬁt a study designed
to evalu:at:e the sexual functioning of women from the time t:hey‘ were

facéd with the diagnosis of breast cancer through %he period covering

the various operations related to this disea@. Eighty-five per cent

\

N

of the Qomen ré;aingg\the same degree of sexual desire and frequency

v
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of activity.after ﬁstectmy as be.forex agd '752 exx;erienced' the"same'
intensity c'sf gratificatioﬁ. The authors concluded therefore, that
mastectogy did not ap?reciably it;fluence sext;al behavior. Of six women
who un&erwent subsequ‘ent bilateral évariectomy, sexual desire remained
at’ the same leverl in four patients, decrea'sed mildly in one and in one
it dropped to zero. Sexual activity retained ‘pr'eoperative frequency
.levels in half the patients and half reported a decrease‘. Four of ‘the

s8ix women experienced‘ the same degree of sexual pleasure, one reported

'
;a de%creaée and one abolition of senmsation. Once again, the investigators ’
concluded that ovariectomy appeared to have no appreciaﬁle effect on
s;:xual behavior. A statistical evaluation of}tk;ese data was not done.

: bécause it was felt that the number of c;_ases°was too small. Thirty
‘'women who had had ‘a maétectomy and ovariectomy underwent hypc;physectomy
as a thérapeutie measure to check the progress of metastatic breast
cancer. None of these patients had been adrenalectomized. Interviews v

* A1

ten months postoperatively revealed ‘that in 877 of the patients, sexual. .~

. s
activity was less frequent or absent and in 85%, sexual gratification :{@ .

was reduced or not experienced. Subsequent administration of thyroid

hormones and of cortisone had no effect on the sexual status after

/aurgery. It was concluded that absence of the tropic pituitary hormone

which activated the adrenalnandrogens accounted for the observed

drastic decline in sexual functioning after removal of the pituitary

gland. It.should be noted that these patients were unable (t:o be

v

Inﬁe;viewed preoperatively so that the data concerning presurgical

o




levels of sexual functioning consisted of retrospective verbal reports.

3

+ In addition, ovarian hormones (estrogen and progesterone) were not
N

administered post—operativelg, the assumption being that absence of -

ovarian hormones does not necessarily influence sexual behavior. L
Greenblatt and Leng (1972) admigistered therapeutic doses

of various hormones to a patient ;omplaining of frigidity ‘and reported

‘ 3

\ on the woman's recording of her responses to each of the hormones.

Estrogens indreased the sexual response tovl-f , in a scale varying from

0-5. Both  progestens and a placebo elicited a0 respohse on the scale P

.indicatingano changé in libido. Methyltestosterone ;dqinisteredqini

15 mg do%es rally elicited a 5ﬂ'réégpnse; intramuscular inji;:igd"

of testosteron pfopionate (25 mg/week) resulted in a 4+ respopSe and

’ implantation two 75 mg pellets of testosterone proved most effective,

[ i N

- . .
inelding(a 54 response. Of all the hormone preparations, androgefls

alone consistently intensified her desire for sexual relations and
< ! o«

B ©
gratifica?ﬂbn could be equated with dosage. Information regarding method
of data collection, duration and seqlence of treatment conditions
is lacking. Though the findings are compelling, missing procedural-

details render them uninterpretable. This report therefore, constitutes

an N of one, anecdotal, uncontrolled case study.
. ‘ . .
Kennedy (1973) studied the effects of ex%genous androgen

‘administration in women who had advanced carcinbma of the breast or

endometrial carcinoma. Resultg)showed that after several weeks of

3

massive androgen therapy in the female (testosterone enanthate 400 mg

three times a week), there may be an increase in libido. It was
0 “ ‘
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found tha\Ithe incidence of t@is reaction increases with prolonged

therapy. n women with advanced breast caricer, more than 60% of patients .
5

noted an increase in libido after B$§\months of continuous treatment.

-

\
An augmentation in libido was expressed in terms of a heavy feeling

in the pelvis, an increase in the freqaency of sexual intercourse or

I

. ) ¥ . - .
a loss of previous frigidity (author's own term). It was noted that—

<
LT
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\ ©a relatively prompt disappearance of the.induced libido‘follows within

a short time of discontinuance of treatment.: This report is® anecdotal’
in nature; neithér the data themselvea nor their means of collection

¥

- 7

were presented.

In summary, earlyustudies of exogenous androgen administration

s’

' reported increased 1ibido in women who were being treated with a
o . ?
combined estrogen-androgen preparation. On the other hand, there was

an absence of heightened sexuality in a similar population of Women

-, E

being treated with estrogen alone. These findings first alerted
i 8

»

investigators to the libido-enhancing effect of androgen in the human °

\

female. Corroborating data of androgen's behavioral effects appeared,

v -

in studies of women being treated for: carcinoma of the breast. ' The
' -

finding of total loss of 1ibido following adrenalectomy pointed to the

o

- . [} .
loss of endogenous androgen as the critical factor to account for the
"

sudden, drastic decline in sexual behavior. These studiea gerved to

solidify the evidegce in the literature concerning the role of androgen

as the 1ibido—enhancing hormone in human female sexuality.

P




combination and a placebo. The patients' symptoms were recorded in a

“monthly office-call in comb{%ation with a Questionnaire whicﬁ inquired,

' . ‘ . ]
©
/ . s
- .

Effects of Exogenous Estrogen and Progesterone Administration

i i

- Several studies have reported effects on libido resulting ‘Q“%
from the use of exogenous estrogen and/or progesterone in the freatmtgp

of menopausal symptoms. Bakke (1965) carried out aﬁaauﬁle-brind

cross-over studyvusing an estrogen preparation, an estrogen-progestin i i
\ » ’

about changes in 12 somatic symptomé as well as mood, feelings of energy,

.

irritability and sexual intefesgp. Resﬁlt*\indicated that the.six
! PN

women who enjoyed an increase in ‘1ibido stated that the progestiﬁ-gg
estroéen combination wgs more potent in this regard than estrogen aloni e
an& of the six womeﬁ:who rejected the drug because of gn'inCtéase in
libido, five did so taking the progestin-estrogen combinabion and only
ong while taking the estrogen agone. None ‘of the placebo group reéortéd
incréased 1ibidé. In all, 11 women repo;téd increased libido wii7‘

u .
an esfrogen—progestin mixture, while five reported an'increage with
estrogen alone. -These data suggest thatlexogenous estrogen and progestin
supplemené;tioﬁ may leaq tb optimal sexual eﬁjoyment in menopausal - ° =
women in the ébsénce‘of eiLgenous androgen administration. There ar;
several design pongideratiﬁns which should be noted in this study which
render the fiﬁdings equivacal. It was retrospect%ve in nature aﬁd did
not involved detailee collection of frequency and k;nd of gexual beh;viey.
Basal level of sexual act vity was‘not assessed so that witﬁin subjectli

comparison is not possible and squect variability cannot be accpunted'

for. Nevertheless corroboration of these findings occurs in a report

3
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by Kennedy (1973) vwho used massive doses of'estfogenic hormones in the
. ) ’
treatment of carcinoma of the breast in pogtmenopausal women. It

o

was found that administration of massive oral doses of Dieghylstil- ‘ .
" bestrol.ip the ra;ges of 300 to 1000 mg a day was associated with a
striking increase in 1ibido comparable to that notéd with the androgenic TN
g " hormones. Although the fncidence of this increased 1libido ig not as
great as with spe androéenic hormones, the{degreqﬁpf change was thought
to approach that of the androgens. This report do%s not ?rovide a data g L
analysis nor does it indicate the -method of data_collection‘

‘ Although there is a great deal of evidence to uphold the

now common view that androgen is the iibido*enhanc@ng hormone in the ‘x-\\\\\\ ) ,

human female, it must be acknowledged that the strongest support for

this noti&r rests on the findings of the studies in which patients

, \\\; . who had advancedgfarcinoma of the breast were subsequently surgically ' o

deprived of endogenous ovarian, adrenal and pituitary hormones in

an attempt to arrest th® disease (Foss, 1951; Waxenberg et al., 1959;

Schop & Sutherland, 1960; Waxqpbefg et. al., 1960). The observed ’ 3
alterdtion of libido inlthese patients were fortuitous findings in |
the forﬁ of patients' retrospective verbal report at times specifically
but more often sefendipitously elicited during the course of treatment
of the éisease. The authors-have taken great care to emphasize both :
subjective and objective indicants of physical improvement in these

' ) patients‘postoperﬁ;iGely thereby attributing changes in sexqal functioning \

to endogenous androgen depletion. Though improvement in physical status

»

s
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likely did occur even if for the limitéd”oefiod of time during which

sexuaf fuoctioning was assessed, onev;aowstill not overlook the influence

of the drastic nature of the surgical procedur% themselves as well

as the psychological factors inherent in this ﬁhrticular patient

population due to the severity of the original disease. _Factors such

-

as self-selection, no baseline of sexual functionirzg, presence of
other uécontrolle@ variables (i:e. surgical procedures, diagnosis of
a mortal 1ilness), casual m&toods of data collection and reliance on
retroopective reports leadl one to be cautious about the evidence for
the rofe of'amdx}ogen in human female sexuality.

‘Adding to the confusion in the literature to date-on the '7ole

of andergen‘in human female sexuality are the studies which indicate
!

that ovarian hormones_ (estrogen aod progedterone) have been reported

to inc_rease libido in women (Bakke, 1965; Kennedy, 1973). The belief

that female sexuality'is‘largely independant of the influence of

estrogens needs to be reconsidered in the light of more recent findings.
There are studies which indicate that extremely small amounts of estrogen
are all that are rieeded. to attain "sexual tuning"' of tt}xe organism &
(Kane, Lipton & Ewing, 1969). M;chael (1.962) implanted micro amounts

of estrogen directly into the hypothalamus of the cat and was able to
induce in the 'animal a state of sustained sexual receptivit;lr without

any other physiologic signs of estrus. This data would seemﬁo indicate

the possibility of a considerable quantitative difference in need for

hormones between the hypothalamus and the secondary sexual structures.
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In this context it is important to recall that estrogen is secreted .

3

in small amounts by the adrepal gland. ,The possibility emerges, ' 1 -/
in light of this knowledge, that it is the loss of endogénous Escrogen |

" which acco&ts for the drastic decline in 1libido after adrenale_ct:omy{ L
This wohld be consistent with Waxenberg's data which emphasize the
critigl‘ role of the adrenals in female sexuality in the absence of
the ovaries. One might hypothesize that it is the small amount of
adrenal estrogen, not adrenal androgen which is the critical factor ' ;

‘In the maintenance of female sexual behavior. Finally, another

complicating factor vhich must be taken into consideration regarding L

R S LN

)

hormone effects on behavior :Ls/t/he fact

the theoretical issue of g

At W e T Ry

4

that biotransformation of thdse hormones takes place in the body‘. A:;,
.,X'I'he ultimate metabolic b}Eproduct of the hormones which actuallj; ‘ ] -
‘effect the chapges being §'een or reported may be different from what | ;
was originally aidministe;*. ' ‘

The issue of th'e effect of androgen‘ in human female. sexual‘g/ty‘ p

I'd

. 1s of utmost relevance in the therapeutic management of the menbpause.

At the present time, clinical decisdions ~regardin‘g which hor‘mone or . ; ;
‘combinat:ion. of hormones ;1111 bg most efficacious in the treatment of h
the menopausal woman are heavily {dependent on the individual phyéici.;n's i
clinical judgpent regarding the effects of the various hormonal

preparations available as well as on their perception of the patient's -
personali;:y characteristics. Insofar as these decisions are not tied | | = F

to an empirical base, such clinical jddgment:s are highly variable,
v i - ’

1
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often resulting irff?:sl-and-error type tre;tment until the proper

preparation appears to’work both subjectively and objectiveiy with

ény given patient.

At present there are no studies in‘the literature which have ‘ .
systematically doéﬁmented changes in female sexual behavior, mood,
or somatic complaints relative to baseline or to a control group as
é'rgsult of exogenous androgen administration. It was the goal of
the current investigation to examine under controlled conditioms,

: ) “ % . .
the behavioral effects of an, estrogen preparation, of an estrogen-

androgen combination and of a placebo in menopausal women over the

course of four months. It was hypothesized that (1) the estrogen-

" androgen combination would result in an enhancement of libido manifested

by an increase in sexua; functioning; (2) the estrogen—anéfgggn combination
;ould result in an increased sense of well-being, energy level, appetite
and sleep as compared to the estrogen-alone preparation and (3) the
estrq%fn—alone preparation and the estrogen-androgen comb}nation would

be equally effective intalléviating somatic complaints but that thete

would be no change in these symﬁtoms over time in the control group.




: Method

': éhbjects

Eight patients who éomplained of menoba al symptoms
(hét flushes, fatigue, irritabiiity,linsomnia? were recruited from
the practice offthe head of the Départment of Obstetrics and Gyn-
gcology, Jewish Géneral Hospitalz Montféal, Québec. Three‘other
subjects decided fo defer treatment after the initial interview
with the experimenter. Tﬂree additional subjects failed to comply

~with the experiﬁental procedure and withdrew ﬁrom the study after
two weeks .of completing questionnaires. Nonme of the subjects had

- ever received hormone replqpement therapy in the past nor had they
had any previous gynecological surgery. The subjec;s were all 1§“
éood hedlth; except for menoQausal s}mptomatology, the§ had no éther
somatic complaints. Apart from'two subjects who were taking Diazepam
5 mg. at bedtime, none of the subjects were réceiving any medication

at the time of their recruitment intd the study. All subjects had

‘intact marriages and all of their husbands were in good general

{.
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health. The subjects ranged in age between 42 and 53 years with

a mean of 49 years.

Experimental Desiggﬁ

) i

‘% A three group pretest-postest &esign was used. 'I'h_eée
. \ ~
consigted of an estrogen-alone group, an estrogen—androgen combination

v s

group>(comhiued drug group) and a placebo group. After the initial

interview with the experimenter, subjects who met criteria of suitability )
A ' , . .
were asked to complete a standard“questionngire daily for a one-

3
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month'periqd‘to provide bageline data. At the end of one month,
each subject was rangomly assigned to one’o% the three treatment
groups. Theté were three subjects in the placebo group, two in

»
the estrogen—alone group and three in the combined drug group. The

mean age of subjects was 48.3 years in the blacebo group, 49 years

in the estrogen-alone group and 49.6 years in the estrogen-androgen

combined group. Daily monitoring by means Qf questionnaire completion

by subjects in all groups proceeﬁed for the next three months. \Both

the experimenter and the physician were blind to’the subjects' group
assignment. The design as well permitted within grﬁup énd bgtween group
comparisons. Randoﬁ aséignmenu of subjects to treatment groups precluded
the possibility of selection on the part of the physician as a contaminant
of mood and behavior change resulting from hormone replacement therépy.<
Thehinclusion of a control group permitﬁgd an assessment of thgtcéntri-
bution of‘kactor& such as the ‘effects oéigelf7monitoring, passage of

time and expectations of benefits resulting from the administration of

a monthly injection. ‘
Materials

Instruction and Consent Form (Appendix_A)

Initial Interview Form (Appendix B)

Dail%,Self—Report duestionnaire (Appendix C)

Est;égen Preparation (Delestrogen, Ayerst)

Esfrogen—kndrogen Preparation (Clﬁﬁacteron, Merck)

giacebo (Sesame o0il)
jo. '

/
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Daily Self-Report Questionmaire . * = . .
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The Daily Self-Report Questionnaire was)the major instrument -

used to measure change during the course of this study. Some questlons
' ! 2

o o -

[y

h["ad been used previously (Mar}cowicz, 1977) but host were devised

~,
. g cmimean

e:specially for this study in order to permit sampling of the specific

.
a

psychological and somatic ‘areas of interest. Many q'hestions dealt
A > .

' with quantifiable, discrete behaviors such as the number of times a

o

=

a
Lo
il

subject left the home pei: day for business or social pdrposes (qﬁestion

L e L PEe

13a). Other questionnaire items ’required the subjects to rate a specific /
: . : \

méod or behavior for each p1:evioug 24 hour-period on a bipolar rating

scale which had = range of one to seven. Each end of ’eve'ry scale had o

«

]
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a verbal description of the mood or behavior in questlion. Subjects

-

wete asked to fill out ' the ques;ionnaire‘at a convenient but simivl‘a,r

time each day to aid in establishing questibhnaire completion as a

I}

daily routine.

Computation of Drug Dosages 3 - ‘&\\J) .

o

T ARG R loen e S AL 2 S P 3

. It was necessary to ensure that subjects in bothlxthe 'estrogen-—

..

:, alone group and ‘In the estroéen-andrbgen combination group would receive

equal smounts of estrogen per dose. Diufferet‘xt dosages of 'estrogen could

e s et g

have led to differential alteration of those symptoms directly resulting -

. 1 N

from estrogen depletion thus confounding the findings ‘The proce\&ure

used was to calculate the molecular weights of the salts to which each

of the estrogen péeparations was bound and.to subtract this sum from the
v . . \

-

molecular weight of the total compound. The residual réﬁresented-the ’ % | "

?
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emount of free estradiolﬂ in "each drug. After the amount of free‘ estradiol
in each drug was thus obt:.ained', it was de.termined that 0.63 ml of the
estrogen-alone preparation was equivalent to the amount of unbound
estradiol in 1 ml of the estrogen—androgen combination drug (Appendix

D). Therefore subjects in the combined group received 1 ml of the estrogen=-
androgen preparation and subjects in the estrogeun—‘-'al'one group received

0.63 ml of estrogen intramuscularly each month.

Subject’s in the placebo group received 1 ml of sesame oil

intramusc.ularly each month. Sesame gil was selected because it 1is -used .

«

as the suspension for the estrogén-androgen preparation.

Procedure : §

o

During the course of an cyrt'e visit, the gynecologist
determined whether a patient's presenting complaints rendered her a
. suitable candidate for hormone replacement therapy. If the patient

as well met the remaining criteria for recruitment into the. study (no

previous hormone r therapy for at least one year prior to

recruitment, intact ovaries, married or availability of a steady

partner and parther in state of ressonably good health), she was presented

“* 4ith the Instruction and Consent Form and asked to contact the experimenter.
iIn ‘o;."der to avoid the possibility of unstandardized information being
conveyeci to thé subject prior to recruitment into the study, the physician
did not discuss the experi;nent:al procedure with the subject. During the

initial interview with the experimenter, questions pertaining to the

information sheet were discussed and signed consent relating to participation

-

in the study was obtained.

. ) -~




Information concerning éocioeconomic status, number of children,

4 ]

‘health of spouse, history of past illness, ;iate of onset ané description
of current symptoms, and d;':gree to which symptoms interfered with daily
functioning were then elicited (Ini‘it’ial Interview Form). After the
information gatheripg was completed\" the, experiménter gave the following
instructions. .

"We know.that: the drugs used to treat symptoms, su;:h as yours '—
can be helpful. However} you doc;:or and I feel that more information |
is needed concerning their gedir::.tl effects. Therefore before you are
started on the drug it will be useful to establish your current level
of fun::tioning' in several areas. These include your general state of -
health and well-being, your se};uai 1life and how you are getting along
‘'with other people. I am going to ask you to fill in one of these forms
at home every morning before'10 A.M. and to mail itl to me in the stamped
addressed envelopes I will be giving'you. '}'his must be done every day
for a month a'ft‘er which time you will return to your doctor's office

‘ and be started on drug therapy. You will then continue to £ill out
the forms daily for three additiona; m'onths‘while you will be receiving
the d.rug'. You may find it hard work at.first, but previous experience

has shown us that women soon find it easy to do 1if they do 1t at the

same time each day. Some of the items on the questionnaire may not be

pertinent to you. Research has shown that there is a marked individuality

IS

of patterns in sexual functioning. What we want to do is establish

each person's individual pattern. These questionnaires will be kept

3
1




27

-

uvr

.
]

strictly confidential - no one other than myself will have access to them.
Let!s go over one of the forms toge.ther to make sure you understand \
what 1is required and so that I may answer any questions you may have

about ,it."q . -\
Each subject was then given 30 questionnaires and 30 addressed, stamped
envelopes. An alppointment wa‘s made for the subject: to retufn to the
physician's offiee exactly one month fqllowing the initial interview
with the'experimenter. After this one month perilod of bas/eline mon'itoring,\
a drug appropriate to the group to which the subject had been randomly
assigned was administered intramuscularly by the office nurse and an
additi<\)'nal 30 questionnaires and envelopes were supplied. The exact
procedure (i.e. visit with office nurse for drug administration, and

J :
issuing c{f a month's supply of quéstior;naires and envelopés) was repeated
once a month for the two follc;wing months, Daily questiomnaire completion
by all of the subjects was maintained by .frequent phone calls from the

3

experimenter. Drugs were admj.nistered to the subjects free of charge.

[
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Results

In order to assess the reliability of the Self-Report‘
Questionnaire, Pearson product-moment correlation coefficients (r)

(Mendenhall and Ramey, 1973) were computed between ratings f)y all eight

subjects on 71ected items at-two points:in the baseline period. Sums

of 'scores or/ ratings fromv each subject over the seven days of week one
and week four on six questionnaire fitems were used to calculate the
correlations; the first and last weeks of the baseline months were chosen
in order to permit an assessment of rgliability over a two weé,k:time
span in a period when reasonable stability in scores might have been
expected. Pearson correlations of selected items on the Self-Report ‘
Questionnaire appear in Table I. As can be seen f;c;m this 'tal;le, correl-—"
ations rangeci from .52 to .93,
Table I
Pearson Correlations Between Week One and Week Four
¢

of Baseline for Selected Items on the Self-Report

Questionnaire (N 8)

Measure
Sense of Well-being
Appetite

Sleep
| Level of Activity
Energy Level

‘i'imes Left the Home
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There were three subjects in the placebo treatment group,

tvo'ija the estrogen-alone group and three in the estrogen-androget: o ¢
// /éombined group.—( The data which were subj'ectgd to statist;cal analysis ‘
/S consisted of mean dailly scores for each subject on each variable computed
from the month of baseline monitoring and each of the subsf:quént t:hree .
. months ohf ‘treat.ment. The number of days 1in eac; month w;s variable
both within and between subjects beciuse subjects were not allﬂ run ‘ ) ‘
simultaneously nor was it possible to schedule the a;dministracion of ‘
\ ’ * injections exa‘ct:ly 28 days apart. Therefore means were comput':ed by divi-
) ding the total score of: the variable ;:n question for one month i)y the v 1
number of days in thdt particular treatment month ;’or each.subject,

thus normalizing the data. Group means. were computed by summing the mean o

*. gcores for all subjects in a group Lnd dividing by the number of. suﬁjects

"in that group.
Meax; scores for each treatment group for each of the four-

) months were analyzed usirig a Balanova program for a 3 (Treatment Group) 7
x 4 (Number of Months) mixed model design ‘analysis of variance (ANOVA)
for unequal §¥'s. There were therefore three ;ain, factors in the deaign;
treatment group (4), time (B) and subjects (S).  Subjects were nested '

| in treatment group and crossed with ti}ne. .

L

~ Sexual Functioning ;

ANOVA Summary Tables for degree ¢f| sexual desire, nﬁmber of
sexual thoughts or fantasies', frequency of specific sexual@activitfr},

level of sexual arousal and number of orgasms during sexual activity -

- appear in Appendix E. There were no significant effects-for treatment
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, group or time and no significant ‘interaction effects on any of these ’

1 Y . . . ;
. variables.' Tables of treatment group means of tliese measures appear in .
-Appendix E as well. N . : ' )

. o ", o7 v/ : T ;

Somatic Complaints . . , i
) \ . » - ANOVA Summary -Tables for headaches and nausea appéar in Appendix :
. i ;

. F. -Again, no significant group, time or interaction effects were f
. v !

obtained. Therefore there were no systematic reductioms or increases in ’ i
p .

[N

. number headaches or in ratings of nausea observed over the four

. . months off the study. ‘ . - ‘ h‘ ‘

Subjects were instructid to record the number of hot-flushes T
; d

} they had experienced each day by ¢ircling ong of the five frequency

’

; intervals provided on the questionnaire. The intervals were: None,
. v B R .

1-4, 5-10, 10-20, and over 20. The xrfe't;ﬁ frequency of hot flushes per

1
e T s e e

&
day was computed by summing the products obtained by multiplying the
[y ' .
mean frequency reported by each subject by the nidpoint of each interval ;
. $
. H
: and then dividing by the ngm‘l}gr of days in the treatment month. The §
) [ s "
ANOVA Summary Table for mean frequency of hot flushes appears in Table II.
- . Table II . i
Frequency of Hot Flushes: ANOVA S?mary Table
. : Source _ . NG S : F o
Treatment Group : 2 13.97 | 3.48
Subjects 2 ) . 5 4.01
Time ’ k4 3 : 4.02 2-18
JTreatment Group x Time .6 9.85 5.34% R '
Time x Subjects ‘ 15 o 1.84' Y o . K
L : . I
RS i
* pL.01 | - . ‘
b N [N

? . .
:
:

P VNPV SOOI NS P

n e s
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Table III [ !
’ - T Mean Frequency of Hot, Flushes:

[ . ) B ] - - "‘.
o ' Sumnary Table of Post-Hoc Tests of Simple Main Effects

v Source ‘ ss - 4f . - F \'- )
e Time at Placebo Group - . 2.783 . 3 D .5029 .
Time at Estrogen Group . .04 03 5493 ‘ /
| Time at: Combined Graup | 65.32 3 11.803% -
5 : .- ) - 4

* p<’. 01

) o . . ( (\ ! ¥ . .
»The graph of these ndata (figure 1) hove!et.iliustrates a large dis-
crepancy between.the baseline frequency of hot flushes in the combined

a

drug group (7) and the estrogen-alone and placebo groups (mean f\requencies '

o

\ of -0.6 and «0. 5 respectively) whose baselines were ;lmost identical.
At the end of month three of treavgnent, the mean daily frequency of ..
. hot flushes was nearly the same for each, of the, three treatment groups.

<

< Tukey post-hoc’ tests (Kirk, 1968) (']:able Iv) showed that significant

decreases ‘accurred only between baseline and each month of treatment

. J \
(p<.05). There were no significant changes between the treatment ;

‘months themselves. . , ’ .
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Table TV W' "
Mean Frequency of Hot Flushes:
; Post-Hoc Analysis with Tuli:ey Tests Between the Means of Treatment Months
’ Comparisons l Mean Difference - )
Month 4 - Month 3 1.68 - 1.47 P NS
‘ben:ﬁ'a - Month 2  1.68 hu1.58‘ s
Month 4 - Month 1 ©1.58 ~ 2.98 - < .05 \
Month 3 - Month 2 | 1.47 - 1.58 : NS
Month 3 - Month 1 . 1.47 --2.98 < .05 .
n Month 2 - Month .1 1.58 - 1.4 L <08
»
. Table ¥
‘ Sieep: ANOVA Summary Table \
Source | af ./ MS . / F p-) ,
RN rreacment'cr;up - ' 2 - 6.49 ,“ 1.60 |
! . Sub;ects - . o 5 - 4,07 »' ‘ »_ N .
’ " Time . ' .3 . 0.57 7.}6* S

Treatment Group x'{ime
]

S . Time x Subjecté

: * pg.0l
** p£.001
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The ANOVA Summary Table for mean ratings by subjects of their
sleep quality appears in Table V. A significant effect for time (p.01)
was obtained. Thgfe was as well a highly significant group x time

idteraction (p<.001). Post—=hoc tests of Simple Main Effects (Table Vi)

showed that there was a highly significant increase over t:i}ne in ratings -
B - {

.; . 1
of sleep quality in the combined drug group ‘(p< .001) whereas there were

no significant changes in either the estrogen—alone or th1 the placebo
: ¢ -
groups. .A graph of these data appears in Figure 2. ’

Table VI
P \ .
Sleep: Summary Table ‘of Post-Hoc Simple Main Effects T
. 2 )
Source SS . daf F
1 B
" Time at Placebo Group ©.011 3 .0045
Time at Estrogen Group 131 *3 .5914
« L]
"
Time at Combined Group 5.095 | 3 23.0002%

z

J .
* p<.001 -

‘ ‘Mean ratings of appetite were analyzed by ANOVA (Table VII)'.
There was a significant change in appetite over: time (p<.0l) and as well
a significant group x time interaction (p<£.02). Post-hoc tests of
Simple Main Effects (Table VIII) showed that there was a highiy sig~

nificant increase in appetite ratings in the combined drug group across’

time (p<.001). No significant changes were demonstrated on this

>

\

B
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: Table VII } L
Appetite: ANOVA Summary Tablg ~s
' ¢
Source ‘ ' . df MS F
! r

Tre‘atment‘ Group . ’ C 2 ) 3.52 - £ 1.42

Subjects . L 5 2.48

Time 3. 0.5 6. 15%%

Treatment Group x Time - .6 0.35 3.29%

Time x Subjects : . 15 0.11 ®

* p< .02 , '

M pL .01 B e

measure in eitherdof the other two treatment.groups. Stability {in
appetite ratings across time in the placébo and estrogen—-alone groups
and 1ncreasel across time in the combined drug group can be seen in a
grap}{:x of these data (Figure 3’).

Table VIII,

Appetit:e: Summary Table of Post-Hoc Anmlysis of Simple Main Effects

~

Y {
Source x g ss . df . F
Time at Placebo Group - © .596 : 3 1.869
Time at Eatro;én Group .17 ' ‘ 3 | . . .533
Time at Combined Group " 3,298 3 10.3431%

* p<&£.01
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Senge of Wéll-Being’} and Mood ' o . &
¢ - The ANOVA Summary Table for ratings of sense of well-being
al;pears in Table IX. There was a significant change in sense of well-
. -

being over /time (p<L.04). As well, ‘a group x time interaction was

Table IX
b ’ : Se:is'e of Well-Bcixig: ANOVA Suninary Table po
So:;x:ce df- MS F o
. \\ Treatment Group 2 4.77 1.55 </_
Subjects ) 5 3.08
Time ' 3 0.47 3.43 *&
' Treatment Group, x Time 6. (‘).35‘ 2.60 *
‘ . Time x Subjects 15 0.14 - *

* pL.06

**  p.04 ,

significant at the .06 level. Post-hoc tests of Simple Main Effects / |

(Table X) revealed that the combined drug group experienced a significant -
. increase in sense of well—being over the four month course of the tudy

(p<£.01). No significant changes were found in the other two 3roup .

Beca‘we the interaction attain nly a .06 level of significance. this

_analysis providec proﬁable evidencd for an increment in sense of well-being
as a result: of the estrogen—androge combined drug. It might be expeci:ed '
that with a larger sample size, the combined/ drug would account for a

‘first-order group x time interaction at a conventional significance level.

~o
- ~
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Table X

< Sense of Well-Being:

Summary Table of Post-Hoc Simple Main Effects . .

L . L

A graph of thes@ata (figure 4) shows the increase in ratings.of -semse

7
L A
Source Ss df F
Time ‘at Placebo Group ~ ~ ~ .498 ! 3 1.217
Time.at Estrogen Group .136 3 : .332
' §l' .

Time at Combined Group 2.879 3 7.0799%
* p<,01

L]

of well-being in the combined drug g“roup from baseline to the end of

montl} three of treatment. : . .

The ANOVA of the mean daily self-ratings of general mood

(Appendix G) showed no significant changes over time for any group.)g

Neither exogenous hormone administration nor placebo significantly affected

mo6d during the four month course of the study.

Energy Level, Level of Activity and Number of Times Left the Home.
l .

Ratings of energy level were analyzed by means of an ANOVA

(Table XI). Results showed that there was' a significant change across

time (p<.001) as well as'a significant group x time interaction (p£.003).

—

Post-hoc tests of Simple Main Effects (Table XII) revealed that subjects

in the combined drug hgroup reported a significant increase.in energy level

\

T -y =
T DRI e iy
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(p £.001). There were no signifi%;ant changes across timeé in energy .

. | .
ratings for either of the other t»*o groups. A graph of these data ‘are

|
presented in Figure 5. _ ‘\

Table XI \

‘Energy Level: ANO‘{A Summary Table

Source df \ MS F .‘
Treatment Group 2 | 1 6.17 1.73 “
Subjects R 5 3.56 ‘ 9 /
Time ‘ 3, 071 8.96* ‘
- Treatment Group x Time 6 0.44 S‘.60** I '
Time x Subjects | 15 . - 0.08 |
* p<‘.061 ' - .-
**% p.003 oo
® Table XII
\ o Energy Level: . ‘ !

Summary Table of Post-Hoc Analysis ofiSimple Main Effects
€ - .

Source 88 - df \ F »

Time at Placebo Group .881 3 7 13.703y )
Time at Estrogen Group .07 N 3 ) .882 . /
Time at Combined Group 1.2407 3 15.6437% /

* p£.001
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b
The ANGVA Summary Tablé for levdl'of activity (Table XIII)
* .
shows that there was a significant change over time (p<.03). A group
[+ ‘.
. X time interaction, though not significant at the conventional .05

level, attained significand® at the .09 level. On this bagis, post~- '
A _

hoc tests of Simple Main Effectﬂs‘were carried out (Table XIV). Result;~
N .

. Table 'XIII

Level of Activity: ANOVA Summary Table‘

) ’ N ® K
* Séurce ) . . MS .~ F

Treatment Group ‘ .57

Subjects

Time

Treatment Group x Time 6

Time x Subjects 15

-

Tece \?m
- e _ZIV.

-  level of Activity: . ~
<

Summary Table for Post-Hoc Anﬁlysis' of Sim{)le Main Effects

Source SS df F

Time at Placebo Group 1.648 3/ "t 1.69

Time at Estrogen Group .092 3 .325

Time at Combined Group _ 6.361 . . 678377

o NS S s e 1T ¥
[ v
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showed that there was a significant increase in level of activity in
:the ;ombihed drug group across t;me (p <.01). There were no significant
changes in either g¢he estrogen~alone or in the placebo group. These
post-hoc analyses provide probable evidence that the combined estrégen—
androgen drug.gansea an increase in level of activity. It may be hypo-
thesized therefore, that with a larger sample size, the combined drug
would produce a first-order interaction effect at a conventional level
of significénée. These data aré presented graphically in Figure 6.
An&ther meésure designe@ to mongtor'lev?l of activit; requ;red
sﬁbjects to recqrd daily tlie number of times they left the Qcme«for
business or social purposes. The ANOVA on ;eported number of times
subjects ;eft'home (table XV) showed only a significant interacgion

/
between groups and time (p<L.02). Posijhoc analysis of the Simple
\ / . . . - “

Table XV

-

Number of Times Left the quQ:'ANOVA Sumﬁary Table

Source ’ ‘) df ’ MS . F
Treatment Group o2 . - .92 .57
Subjects A 5 1.62

Time ’ ‘ .3 .01 .20
‘Treatment Group x Time 6 o .16 3.29*
Time x Subjécts . l) ’ 1;_ \ :‘.QS




Y Ve s e e o - e =

e SRR SO, A

s MR S et A N R R

A-*-+4 Placebo Group

' k3

o,

&——4 Combired Group
Or=—-0 Estrogen Group

Y
L4

|

Bqaeline

.

" . sunom vz waa sasoduna VIS ¥O SSANISNE ¥OA AWOH 1441 SIWIL 40 WAGHAN NVAR

Treatment

NUMBER OF TIMES LEFT HOME

FIGURE 7

FOR BUSINESS OR.SOCIAL PURPOS




-3

o

\ ‘ Y T
Main'Effects (Table XVI) showed that there was a éigt;ificant decrease
in the number of times a subject left the home per 24 hours in the
placebo ‘group over the four months of the study (p«&£.05). There were no

significant changes on this variable in either of the hormone treatment
. .

groups. Figure 7 illustrates these data in a graph.

Table XVI 4
Number of Times Left the House for Business or Social Purposes:

“Summary Table of Post-Hoc Tests of Simple Main Effects

—

- Source . “ 88 . df F .
Time at Placebo Group ,.531 3 ' 3.687*
Time at Estrogen Group 1455 3 ' 1.0105

- Time at Combined Group .272 3 1.8889
* p<.05

Number of Arguments

a3

-

ANOVA on the mean number of arguments in which subjects had

actively engaged per 24 hours showed a significant change over ti'me
(pZ.OOA) (Table XVII). There was no significant group x time interaction
effect on this measuré. Thus, treat;ment ‘group did not have a d:t"fferential
effect on the number of ax.:guments actively engaged in. Decreases on this
measure in ;11 three treatment groups over the four month <:ouz:8eq of the
study can be seen in Figure 8. < 3

It is of interest to inspect the graphs of t.hoae variables
in which post-hoc Simple Main Effe’cts tests isolated significant cha;lges .

3

[T S H, — - ——————



B Y -1t B .:i.” B PR S L < BB RIS déﬁ&@aﬁéﬁ%g‘% ghisbriiaton

¢
«

48
" g~e——g Combined Group

»

0----0 [Estrogen Group .
Placebo Group
A

Aroecd

.

»
.
L

Treatment

MONTHS

i

FIGURE 8: NUMBER OF ARGUMENTS .

1
Baseline -

- - l\\ln .
I . e - _ X :
N - . =3
SHNOH %Z ¥Ad SINTHNOEV 20 AGRON NVEH . .

K AT




T,

N/

« {.9
* " Table XVII -
Number of Arguments: ANOVA Summary Table
” Source ' df' - | MS 'F
Treatment Group ) 2 , 1.05 1.03
( Subjects ‘ ’% , 5 / 1.10 _
Time - ’ : // 3 .25 6.76*%
Treatment Group x Time ‘ 6 .04 1.05
Time x SubjecEs 15 .04
* pL£.004
4 — J

in the combined drug group. The graphs suggest a fairly uniform time

course of the combined drug's action. There appeirs to be no change on,

any of the mean ratings between baseline and the end of month one of

.treatment on any of these variables; changes seemed to have occurred

4

only after the second injection had been administered. However, when
Tukey procedures were employed to exfaluate the observed month to mo\nt:h
changes in the treatment phase of the experiment, n& significant diff-
erence; were obtained. \Thus, indications that drug effects vtake‘place

only after the second injection cannot be statistically supported as yet.

: g

NG




C - 4 //:(// Discussion \ - P

/

Several statistical and design coné:l:derations should be kept
in‘mind in 1nterpreting the results of this experiment. '1"he number of |
’subjects per treatment group was small; three subjects received placebo,
two estrogen-alone and three, the estrogeu—andtogeh combination. Glass
and Stanley (1970)¢ point out t;hat statistical analysis of datavderived
from qma,’ll samples leads to incre;;ed rigsk of sampling error due to
gteatei: variability. Exper;l.mental data ferm small samples are thus
disposed to a Type II Error, namely failu_re to reject the null hypothét;is
whe;x it 1is false. ’ The implication for this study is that findings for

|

certain va.riables of no significé\nt differences between treatment groups

are less conclusive than positive results of experimental manipulations.

v .

On the’ other hand, the risk of sampling error in this experiment was

reduced by the fact that monthly group’ means for each variable were
calculated from a 'large number of observa';:ions (approxi;nately 30) pef
subject. Additionally, baseline data in this stuay provided evidence
concerning bo‘th within and between group variability, ,
Graphs depicting the variables which showed significan.tl change

demonstrate that the baselines of the two hormone groups are nearly
§m1ar in almost all instgnces. However, mean scores ;f the placebo
group are much higher than the two hoﬁone groups at\ béseline and shov

a mrke& stability over time. ' This phenomenon occurred despite initial
random assignment of sxi:bjects to groups. It ‘may be -hypothesizeg that

placebo group ratings w;are grtifacyially high when bne compares them to
’ {

.
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baseline scores of the two drug groups and would, with a larger N,
approach similar levels at baseline as those of the two drug groups.

Nevertheless, even though statistical analysis did show significant

‘ | : .
change in several variables in the combined drug group, caution must

be exercised in 1hEerptetation of these findings iﬁ the context of all
of the data. Results of this study therefore ought to be regarded

e

as preliminary findings which await confirmation with a larger sample
slze.

{ .

The method of data collection in this experiment imposed
certain limits on the nature of the population wﬁich could be sampled.
Because the procedure required subjects to complete a questionnaire:daily,
only women who were able and willing to comply with this procedure were‘
represented in the astudy. Results therefore may no): be"eneralizable
to other segments of the population. A furthericaveat concerns drug
effects obtained in this studyﬁ The changes observed are a result.
of a three month course of hormone rep;ﬁéement therapy; it is poséible
that long-ternwhormone supplementétion would ;esult in somewhat diff-
erent effects on sexual functipning, mood and behavior. '

The data of this experiment wére derived from self-reports-

in the form of questionnaires which were completed aily by subjects.

,Self>report data,-as well as beiﬁg economical to gather, are perhapélonéws .

of the best measures of subjective states such as weii-being, nausea
or sexual feelings. The quality of such evidence however is also a

func;iéh of the experimental design which has provided it. The presence
' ' )




{ .
) o : .

in this study of a group receiving placebd whose self-reports could be
compared with those of groups receiving two different active drug ti'eat-
ments constituted a rigorous test of drug induced differences. This

of course does not demy the worth of cbjective perfomnce based

assessments which could provide additionsal kinds of information on

i
§

the effects of exoge:ous hormones.

The major findings of this study are that the estrogen-
androgen combined 'drug resulted in a significang, increase in energy
level, appefite and ciixality of sleep over the four month period of this
experiment. There is as well evidence that subjects in the combined
drug group experienced a sig(}%ficant increase in sense of well-being and’
level of activity. These findings are consistent with the known anabolic

4

effects of aﬁdrogen (Goodman and Gilman, 1975). Subjects who received
the estrogen-alone preparation or placebo did not show any significant L
changes on these same measures. The seemingly logical conclusion that

it was the androgen component of the estrogen-androgen combined drug

-
P S WU P A S

which was reaponsible for these significant changes in mood and behavior’

)
in light of the absence of significant change on r.hese same g’easures igx :

the estrogen-alone group would be misleading ‘however. Knowledge concerning
the metabolism of androgens precludes such a cause and effect statement.

] ‘
Animal studies provide evidence that a number of physiological and

behavioral effects of testosterone appear to rely upon its conversion to

other metabolic forms. Aromatization of testosterone results in the

,
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. formation of estrogens, whereas ring-A reduction results in the fomation
of androgens that are nomaromatizable, i.e., not met{abolized to estrogens
- {Doxrfman and Unger, 1965). Paup, Coniglio,and Clemens (19749 explored "

1

the behavioral effects of neonatal adeinistration of eitﬁer"’aromatixable

-

or nonaromatizable imdroge)ns. and of estrogen in female hamsters who

vere s'ubset‘luently ovariectomized. Th;"results indicated that the females
- treated witgh the aromatizable a‘n‘drogens (androét:endione and free testost-

eroue.)‘mounte,d gignificaht'ly more than did oil-treated controls. Females
| | treated with nona;mnatizablé androgens (androsterone or dihydrotestosterc;ne)
d;ld not differ from the controls. All estrogen treated females displayed
sign(\ificantly more méunts than. the controls. It was concluded t%lat the
® increased masculine response po;:ential in the female héinéter w‘a.s' depéﬁdent
~upon est:aggn or androgen éhanged to estrogen. In light of such e\lridt‘ance
for the differential effect of androgens on behavior as a resglt of their
differing biochemical properties, it cannot be concluded that sigpificant
changes in mood and behavior in th;Ls study as a result of the cgmbined
estrogen-androgen drug are due to the androgen alone. The two t;;rmneg
iestrogen and androgen) may have caused the observed changes 'by ha’ing .

acted synergistically\ 'Though the biochemical basis of these changes /

are not clear, this is the first evidence from a controlled experiment

of -effects of administering an estrogen—androgen combined drug‘to human

fe&afles. 4 ' i B ‘ \
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It 1s mteresting to note tyat number of headaches and
reports of nausea did not: decrease significantly during the study in any
of the treatment groups. It is proba}r[e that the significant decrease
in the mean frequency of hot flus_t;es in the combined estrogen-androgen

gfoup from baseline to the end of month onme of treatment was due to, an

elevated baseline in this group, in turn probably an artifact of the small

’

sample size; ali groups reported similar rates (range of 1.2 - 2 per day)
of hot flushes at the end of the third month of treatment. The findings -
on nausea, hedadaches and hot flusims alléw the observ/;tion that although
hormone fep_}acement therapy did not appreciably affect the intensity

of certain physical aymf:toms,‘ it was clear in this ix\)vesti‘gat:ion that

the comi:ined estrogen-androgen drug did promote a genileral feeling of
increased well-being and an improvement in certain paéameters of _phys:lcal

ftincti;oning in those subjects to whom it was administe&cid.

The menopausal literature provides evidence that vasomotor

.instability and atrbphic vaginitis are a result of estrbgen deficiency

v

gg.d are the only two symptoms which have been found to be reliably

associated with hormonal changes at tl'{e t:ime of menopause (Utian, 1972; .

- *

Hart 'and Durno, 1?73; Ross and Vande Wiele, 1974), It has already been
mentidned&hat th_g'f:l.nding of g significant decrease in hot’ flushes in
the combined drug group does not allow for bet\:\wee‘n group gogparigon,
Caution should be ‘exer_cised in"int'err‘l‘)r'etin‘g the significant change in

number of ‘hot flushes in the combined drug group as .evidence\of a diff-

7
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erential drug effect due to initial group differences at baseﬂ{;l.ing. '
There was as well no significant decrement in frequency. (ofx..aho;t’ flushes
4n thte estrogen—alone group iIn this studyr Since vaaénlxot:c‘!r ins,;:abilit:y
is z: f;xnction of decreased estrogen in menopausal women (Ross and Var’xde
Wieie, 1974) and 1s~ said to respond dramatically tb“exogenou\s estrogen
(Eisdorfer ,and Raskind, 1975), it was expected {that frequency o.f hot ’
fluﬂilles would decrease significantly in the estrogen-alone group ove'r
time. The data of th;l.s s;:udy do not support this expectation; there were
no signifdicant: chanéea in the mean frequency of hot flushes in the .
estrogen—alone group as determined by the post-hoc test of Simple Main’
Effects. 15 is ‘possible that the sample size waé too small to permit p
sién}fléﬁﬁé change in this symptom-to be manifested.

. The significant decrease in the number of arguments per 24
g houra over time by dr;;g and placebo groups was a puzéling;;figdigg.
The\asst';lnl;tion Lih menopause literature has been that irr;gﬁgilit;y:is
a function of estt:o e'l:l deficiency (Rhoades, 1967). Thus the expectatioén
has been that exogenous estrogen would reduce ir;itab.ilit:y and constitutes
part of the rationale for hormone supplementation duFi_ng the ﬁgnopauae.
However subjects in the placebo group showed the sér;;; decreasing trend .
in t}umber of arguments as those in the two active hormone groups. To
the extent that the number of arguments a subject engages in per 24 hours
is a measure of irritability, the assumption of the effectiveness“of ™~

hormone replacement therapy in alleviating this complaint was not sub-

" stantiated in this study. It is possible that the decrease in the number

«
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- of arguments over time irrespective of treatment group is a result of

the proceas of self-m%itoring itself. It remains to be seen whether

an objective measure of irritability rather than the subjective one used

in this stu&y would detect differential effects favouring drug over

pl'acebo .

In an attempé to measure changes in physical activity, subjects

were' asked to record on a daily basis, the number of times tﬂey left

the home for bus;iness or social purposes. The finding of a significant

decrease in the number of times subjects in the placebo group left

the home and of no significar®thange on this measure in either of the

two hormone groups over time leads to the poséible conclusion that

hbrmone treatment acted in some manner to maintain daily life routine.

However, it' was determined that the stability of t:his measure was poor,

It is likely that numerous situational variasbles affect the number of

" times a woman leaves E\le hoe per 24 hours and thergfore ‘this measure

_cannot be regarded as a reliable nor a specific index of physical acéivii&.
This fznvéstigation provi{ies suggesative evfdepﬁe for a uniform

time course in the action of gonadal hormone; adm:l:rxnis;ration.‘ It may be

recalled that on all of the variables in which the estrogen-androgen’

group changed aignificant:ly; drug effects appeared only after the 'second

injection. This is of potential theoretical and clinical importance.

To date, there is little if any ixifon;acion concerning the time course

'o,f sex hormone ;ctian in humansg; knowledge regarding the relatiomship

of optimal blood levels of hormone and manifestations of hormone effects

"
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is scanty. Both physicians' and patients' clinical impressioms provide

evidence that side effects of hormone supplementation (breast tendermess,
weighi: increase) 4in the absence of improvemencsbin symptoms or mood early
on in treatment seem to predispose to the decisiclm to terminate treatment
in some women. In light of the consistent fidning in this study of no

significant manifestations of drug effect during the first month of treat-

ment, it may be possible to increase patient compliance with treatment by

impartihg the information that no change is to be expected at least until
\ - = v i \

the second mont:h‘_ of drug therapy. Further research with a larger sample
size wilT clarify this finding.

The experimental hypothesis that the combined estrogen-~androgen
drug would result in an enhancement of. libido manifested by an increase
in sexual functioning was not empirically supported. In facF, no significant
changes were recorde& either in tl"le combined drug group or in the two other
tfeatment groups on any of the measures of sexual functioning over the

b

course of the’ study. Since the prevailing notion in the literature '
is that ,androgen is. the 1ibido enhancing h<{m¢</nfe in the human female,
the finding‘ of no 1increment in 1libido as a result of exogenous androgen
administration in this study is noteworthy. It is useful to recall that
subjects in the combined estrc;ge.r‘L-androgen group in this investigation
received 150 mg of testosterone enanthate plus 7.5 mg of estradiol die-

nanthate and 1 mg of estra'diol benzoate a month in a single dose by

injection. Evidence of androgen's libido enhancing effect in early studies

/

>
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generally wis the result of relatively large ;loaes of androgen. It may ,

be of historical interest to chronologically review dosages administered

.

in previous studies which implicated androgém as the 1ibido, enmhancing

hormone in the human femle.‘ i.oéser (1940) implanted pellets of testosterone
propionate in dosages ranging from 600 to 1,500 mg; ‘Salmon (1941) ad-
ministered 500 mg of “pure crystalline androgenic substance” per month

to menopausal women; Greenblatt et al (1942) implanted testosterome .

¥

propionate in women in dosages of 200 to 400 mg; 300-400 mg* of testosterome ~

, propionate was used to treat metastatic breast cance.r by Herrman and _
Adair (1946); Greenblatt (;950) administered 450 mg of testosterome
propionate per month to treat menopausal symptoms; Foss (1951) used 200~
360 mg of testost;erone propionate dally to treat advanced metastases

from breast cancer and Kennedy (1973) administered testosterone enanthate

in dqéages of 1,200 mg a week intramuscularly in an effort to halt the ' i

>

course of the same disease. In summary, reports of increased libido inm ,' S

women in the studies cited were a result of androgen administered {n

0P U S VY
.

dosages varying from 450 mé to 9,000 mg per month., It is possible that . oo

exogenous androgen has an effect on libido only when it is administered v

in these massive doses. Changes in sexual functioning may therefore

-y

not be evident when the dose of androgen is as modest’ as it was in this Co

| 8 F

investigation. An additional consideration concerning the absence of

significant change in sexual functioning in this study relates to the

- !

|

|

R S

possibility thaffthe dosage of androgen administered would only aghieve . "

e an effect in a time period exceeding the three months of the study. °




\

‘It will be recalled from :the introduction that evidence for

fad

an androgen-sexuality relation based on adrenal ahlation (Waxenlfeig
et.al, 1959; Waxenberg et al, 1960; Schon and Sun{erland 1960) can be
e que&;ioned on the basia of the unknown effect of total endogenous dep-
letion of estrogen; adrenalectomy may have 1t:s effect on 1ibido by
. ' ’removing the secondary source of eatrogens. As wéli, there are serious
. difficultiea inherent in interpre/cing findings concerning sexual fuhctioning
- based on a subject population suffering from advanced metastatic cancer.
. "Anot:her factor ]which may confound the role of androgen in female sexuality
ig its anabolic property. Sincet androgengstimulates metabolism, it may
= Ancrease ,ae:;ual feelinga secondary‘_ to increasing the sense of general
‘ well-be'-i'ng. ‘ Thus the issue of whether androgen is the critical hormone -
¢ ip the maintenance of femfalebsexual functioning appears still in queatioa.

— -

' Research methodology which incorporates ‘both spouse reports of sexual

\lr 4 v e N
functioning and objective measures of sexual arousal in subjects may .
¢ : *

provide useful data by which to evaluate.the effect of androgen on

5 ‘female sexual behavior. . ' B

-
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APPENDIX A ;
INSTRUCTION AND CONSENT FORM

We know that the drugs used to treat symptoms such as yours are

helpfgl but we want to get more information on their general effects

and to try and determine which particular drug will be most suitable

 for you. Therefore we are conducting a study to obtain certain kinds
. -«
of information which will be useful to both physicians and patients.

For example, many people are aware of chdnges in their sexual function-
ing at the time of the menebause. Little is known about these changes
in menopausal women and this is an area whié% cofcerns ug. _Before f.
start you on a drug it will be useful to,eatablish yoﬁ;‘current level -

of gexual functioning as well as:other feelings. I would like you to

.meet with Barbara Sherwin, a nurse and psychology intern who works

with me. She will explain what information we are interested in.

One month after you have seen Barbara you will return to my office and
be started on one of three preparations - either an 'estrogen preparation,
an estrogen—androgen prepatation or a no drug preparation. Both

the hormone preparations are in common use.' In order to partially

compensate you for your trouble in providing the information we’ need

for our study, you will be receiving the drug therapy free of charge.

On the basis of what, we learn about the drugs ‘and . from the records

you keep for us, you wiil 1atet be ut on‘the treatment which is best

)
-

for you.

% .
I ﬁn&erstand thdt I will be taking part in a study concerning the
menopause with Dr. and that I will be receiving onme of three
poéaible preéarations for thgffirst three months of therapyz In addition

I will be receiving the injection free of chargg.

\

Witness

o
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ELS
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- APPENDIX B -

o/

\ ‘ INITIAL INTERVIEW FORM

%

ADDRESS

TELEPHONE

AGE <\

DATE OF MARRIAGE . I *

HISTORY OF PAST ILLNESS

PRESENTING SYMPTOMS o

NUMBER OF CHILDREN _ v
cmuung' OCCUPATION . L .
- LEVEL OF EDUCATION . ®
HOBBIES -
gnoxmé ] |

ALCOHOL CONSUMPTION

MEDICATIONS CURRENTLY BEII;IG TAKEN

HUSBAND, WORKING, RETIRED, STATE OF HEALTH
s SLEEPING GEMENTS o N .

> T \
ONSET,OF CURRENT SYMPTOMS \3

[N ‘ f
PREVIOQUS SEXUAL HISTORY




. ’ - APPENDIX C

) DAILY SELF-REPORT QUESTIONNAIRE

DIRECTIONS

‘Please note your feelings and activities as you observed them during

the past 24 hours only. Indicate your choice by putting a circle around the appropriate .

number or by filling in' the blank spaces with specific information.

For purposes of clirification, mastyrbation is defined as stimulation
of one's own genitals by other parts of one's own body and/or by any other means..
Orgasm is defined as an intense peak in sexual excitement or feeling followed by’
relaxation. It is sometimes accompanied by intense emotional responses such as a
subsequent feeling of exhilaration. These are common .but not inclusive feelings
that some people report.

NAME - . DATE N ' . -

. TIME FILLED OUT -
1.  Indfcate the degree of your sexual desire during the past 24 hours. T
LOW SEXUAL HIGH SEXUAL
DESIRE 1 2 3 4 3 - 6 7 DESIRE.

¥

2. Try to estigace how many sexual thoughts or fantasies you have had in the
past 24 hours.

3. How many times did specifically sexual activiEy {e.g. intercourse, erotic play)
occur with your partmner?

i [3

A) Rate the level of sexual arousal you experienced. If sexual activity occurred
more than once, rate each incident separately.

a) ~ [ L GH
LOW SEXUAL ) . HIGH SEXUAL
AROUSAL ! 2 3 4 3 6 7 AROUSAL

b) (
LOW SEXUAL N [ HIGH "SEXUAL
AROUSAL 1 2 3 4 3w 6 / AROUSAL

-

4.. How many times did you reach orgasm during the sexual activity or’activiti%s?

¢ ]

5. Who initiated the sexual activity{r Circle the appropriate item.

SELF PARTNER MUTUAL

! ]
6. How many times did you engage in masturbation during the preceding 24 hours?
LY

A) Rate the level of sexual arousd'.bou experienced during masturbation.

« 7

LOW SEXUAL ' HIGH SEXUAL
AROUSAL 2 ‘ . AROUSAL

.
O TR e T T Tt R e o R Al AR L R A M St s

.

~

R




7. How many times did you reach orgasm during masturbation?

8. Rate your general energy level dufiné the past 24 hours.

S
LOW ENERGY 1 T, 3 4 s & ;  HIGH ENERGY
. ~ LEVEL i : LEVEL ‘
i_' 9. Rate your sense of well-being during the past 24 hours. ‘
: -FELT VERY . FELT VERY.
POORLY . 1 2 3 4 .3 6 Y WELL %
10. Rate your general mood during the past 24 hours. k
FELT FELT CONTENTED
DEPRESSED 1 2 3 4 3 6 7 ORBAPPY
) 11. 1Indicate the degree to which you experienced the following symptoms during the .
. past 24 hours. ’
a) HEADACHE: ) L
VERY . . VERY
SLIGHT 0 . 2 3 4 > 6 - 7 spyme
b) NAUSEA:
VERY VERY
. SLIGHT 0 1 a 3 4 > 6 7 spvere
¢) VAGINAL BLEEDING: '
VERY VERY
SLIGHT 0 1 2 N 3 4 3 6 7 SEVERE
d) FREQUENCY OF HOT FLUSHES: ) ¢
None 1-4 5-10 10-20 over 20°
-e) SLEEP: \ N
SLEPT VERY SLEPT VERY
POORLY 1 2 3 4 5 ‘ 6 7 WELL - - 1
£) APPETITE: ¢ ‘ |
ATE VERY ‘ ATE MUCH MORE :
LITTLE 1 2 3 4 > 6 7 THAN USUAL 1.
12. How many arguments or disputes have you had in the past 24 hours? . / ‘
Circle the number. . ' ‘ : .
o 1 2 3 .4 5 6 7
¢ " Indicate your degree of involvement in the argument.
I WAS NOT PARTICIPATING - - 1 WAS
VERY MUCH 1. 2 3 ro4 5 6 7 PARTICIPATING
' VERY ACTIVELY v
e’ ;
o
/ fﬁ
N ’i




/
i
!
i
I
!

A
!

13 In the past 24 hours 1

~

' a) went out (e.g. ‘with friends, family'on business),

“ . | Circle the number of times '
\ 1 2 3 4 5
131;. Rate. yoGr level of activity during the past 24 hours.
. (physical, social, recreational) o
a c ‘ .

Not very , Extremely
active 1 2 3 b > 6 - 7T celve

14. Complete the following sentence:

In the last 24 hours I felt ‘o
\
. K
g
™ N -
b . ~ L)
[
\ .
" / ]
' ) {
! > .
' )j
« o
8 \ " . 3 . “
\ .
S * ) . >
» h ad . " N .‘
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. APPENDIX D . .
i ' . - .
COMPUTATION OF DRUG DOSAGE EQUIVALENCE ' ’s
| . .Drug Groups
. . N N *
a) Estrogen-Androgen Combined Group ‘ ‘ . o e
Climacteron . ) ..
% S ‘
Each 1 ml contains: ) ] )
Testbsterone enanthate benzilic acid hydrozone.... LF 150 ng
equivalent to testosterone : 69 mg
Estradiol diemanthate ........cceltiiennennacnaces . -l.5mg - -
L equivalent to estradiol ' 4,.1mg
f& Estradiol DenZoate .eeecereelereeccnnrosoneaccnnns 1.0mg
equivalent to estradiol ) 0.7mg

M

b)

-0

O 4

c)

., ’ ’ . } ' /’ . . \

®

Therefore 1 ml of Climacteron ‘contains 4.8 mg of free estradiol. -

Estrqgen-alone Group -

Delestrogen b ‘ ’ .

Each 1 ml'containe: v
Estradiol valerate ..ccccccevceccessscnvcccccnnnsse : 10 mg
equivalent to estradiol (unboqu) 7

L]

Equivalence of free (unbound) estradiol in the two drugs was established .
by dividing the amount of unbound estradiol in the estrogen-alone drug
(7.6 mg) by the amount of unbound estradiol in the estrogen-—androgen
-combined drug (4.8 mg). It was thus determined that 1 ml of Climacteron
and 0.63 ml of Delestrogen contained equivalent amounts of free estradiol.
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Level of Sexual Arousal per Encounter: ANOV}/fumary Table
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