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* . ABSTRACT

. EFFECTS OF ESTROGEN AND ANDROGEN
ON SOMATIC, AFFECTIVE, SEXUAL AND
COGNITIVE FUNCTIONING PN ﬁYSTERECTOMIZED
AND ‘OOPHORECTOMIZED WOMEN

£

Barbara Brender Sherw1ﬁ§ Ph.D. -
Concordla University, .

. )

Thlrty n1ne women who required a -‘total abdominal’

/hysterectomy and bilateral ocophorectomy for" reasons othe
than mallgnant disease wefe randomly assigned. to one. of
four treatment' 'groups. preoperatively =-- a‘' combined
estrogen-androgen group (E-A), an estrogen group (E), an
androgen group {A), or a placebo group’ (PL). vNine‘Womeﬂ
who needed to undergo hysterectdmy ‘but whose ovaries were

retained served as a control group (CON) for gffects of the

- surgical procedure itself. Thus, the experlmental design

consisted of five groups and three time periods, namely, a
preoperatlve baseline phase, a three month treatment phase
‘followed by a ‘one month placebo ‘phase -for all SUbJects.-

,I' s a3 .' ‘ L
A psychological test Dbattery was adminjisBered

preoperatively,-three days after the third injection of

hormone, . and _on the last ‘day of ' the blaqgognimonth

;conoomitant with the drawing of a .blood sample to, measure

plasma levels of total estrogens, testosterone, 1ute}nizing‘~

hormone - and folllcle stxmulating hormone. A Daily
Menopausa} Rating Scale (DMRS) consisting of 1tems relating
to somatic, affecive and sexual functlonlngt wasg. completed

- daily by each subject throughout;the“fige mohth course of

the study. . N "

x
N #*

Y

. Both of the estrogen-confaining .preparations were
effective 'in alleviating hot.. flushes. The E group alsq
achieved higher scores on a test of short-term memory.




HoweVer( the E-A and the A drugs had- ah enhancing effedt.on’
several pa meters of sexual with
higher rﬁ

this is the flrst emp1r1ca1 ev1dence of a bheneficial effect "

functloning coincident

leviels® of plasma testosterone. To our knowledge;

»

v of androgen on .female sexua11ty in which subjects were
ne}ther sufferlng from mallgnant diseasée nor sexual’
dysfunctions. During treatment, the groups that received

(E-A- and A) lower

psychologlcal, and total sco;es on the Menopdusal Index and

androgen ‘also repor ted somatic,

had lower depr!§51on scores.

-

- Several :findings ' of theoretical and. clinical
- importance 2 emerged " from * _ this Study. Orerall,
administration of the gombined E-A érep@ration induced
levels of functionfng superdior to exogenous E alone;
Secondly, the demonstration that menopausal’ symptoms
responded differentially' to wvarious treatments‘sudgests
tha S'they may not have a " common hormonal etioloqy. * The .

of
reconsidered.

concept a,xnenopausal syndrome, therefore, needs to. be

v Finally, postoperatlve deterioration in’

several aspect$ of-functioninq in thé PL group coincident

-with an abrupt, drastic*decline in their ,plaéma
i |
that

important role dusang the lmmediate postoperatlve perlod in

estrogen

levels suggests hormone replacement theraﬁy has an

((\\

'; .

- premenopausallv oophorectomlzed women,
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., In 1913 Cushing stated that "it is quite p;obéble that

the psychopathology of everyday life largely hinges upori -

the effect of the ductless glands' discharge upon the
nervous system." Tucker (1922) observed t?at specific
behaviors were associated with - 'hyperbituitarism and

opposite extremes of the same behavior were manifested

\undér conditions of hypofunction of this gland; While the

behavioral phenomena these authors noted were 'crudely

measured and defined with respect /té current assessment -

techniques and nosology,'they,nevthheless served to point
out the early“ observation .that certain behaviors were
associated with specific endocrine disturbangps. *
The. f970's have witnessed a renaiésance in
psychoendocrinology. .The renewal of interest can in large
part be attributed "to technical advances in endocrine
biochemistry, homﬂz
manipulation, biochemical analysis and psychological
assessment. Historically,-research efforts had-focuseé on
psychplogical bhanges associated with the endocrinopathies
and were, therefdore, concerned with relatively rare
pathological conditions and their sequelae. More recently,
there has been a great deal of intereét in psychological
changes associated with naturally-occurring hormonal
fluctuations during the human female reproductive cycle.
Most of this research has been devoted to the reproductive
period of the female life span. ‘Menopause, the end-pqgint
.of the reproductive cycle has been the subject of

felatively little scientific investigation despite the fact

~ that women can now expect to live one-third of their lives

. < .
beyond cessation of their reproductive capacity (Canadian

Census, 19767y, It is the physiolpgjéal'and psychological

symptoms purported to result froﬁ\ endocrine change at
menopause and their treatment which ake the subject of this

)

it

onal and neuropharmaceutical -

o e
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study.

Female Reproductive Physiology

Three groups of hormones secreted by - specific

anatomical structures are of <crucial importance in the
reproductive process. The hypoﬁhalamus synthesizes a
releasing‘ factgr, gonadotrophin~-releasing hormone (énRH),
which is a single-chain decépeptide first isolated in 1971
by Amoss, Burgus, Blackwell, Vale, Fellows and G%illemin.
The portal vein éystem carries the GnRH from? the median
eminence of the hypothalamus to the anterior pituitary
(Harris, 1972). ‘ This hypothglamic neurosecretory
hormeone, GnRH, in turn stimulates™the anterior pituitary to

secrete luteinizing ‘hormone (LH) and ~“follicle-stimulating

- ¢
hormone (FSH). These pituitary gonadotrophins have their .

most important effect on the ovary. Histolodically, the
ovary is composed of an outer portion called the cortex and
an inner portion called the medulla. The cortex is formed
essentially of conmnective tissue cells that constitute the
stroma and in which are found the ovarian., follicles with
-their oocytes (Van Campenhout, 1973). The population of
human primordial follicles is. established between . the

fourth month of gestation and birth and.any which are

eliminated cannot be ;eplaced (Baker, 1963). This_wh§55§_

the oocyte one of the longest-lived cells in the body.
B ) '

Reproduction requires a pe;fect integration of the
neuro-endocrine activities of the
hypothalamic-pituitary-ovarian a§is. ‘At the beginning of a
normal menstrﬁal cycle, the pituitary secretes a moderate
quantity of FSH which stimulates growth in a group of
follicles. A menstrual or- premenstrual rise- in LH
stimulates increasing. secretion of estfadiol from-one or
more of the,éevelobing,folliclés, from one or -someﬁimgs

both ovaries. The ‘increasing estradiol ‘concentrations in
i
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plasma cause a' suppiessioq .of FSH secretion wvia the

.

negative feedback mechanism. . The follicle which is

.destined to ovulate is able to continue growth and

maturation, and appears to sensitize itself to the falling
levels of FSH by formation of. more FSH receptors. The

‘remainder of the follicles are unable to maintain further

growth and undergo atresia (retrogression) (Fraser, 1979).
The preovulatory Graafian follicle sy¥aaretes large amgunts
of estradipl so that high plasma levels are maintained \ for
24-36 hours. This high .and prolonged peéak of estradjiol,
triggers the massive pre-ovulatory release of Lﬁx by /the
so-called positive feedback mechanism., Et is likely that
the massive LH surge is due 'to a combination.‘of incréaéed
GnRH secretion and increased sensitivity of the pituitary
to GnRH (Diczfalusy and Landgrén, 1977). The LH peak as
well triggers the sequence of events that lead to
ovulation. Following ovulation, formation of the corpus
luteum leads to increased estradiol and progesterone
secrefion. Plasma LH and FSH fall to their lowest levels
of the c¢ycle during the luteal phase due to the combined
negative feedback . effect of ‘estradiol and (progesterone
(Jones and Wentz, 1976). If fertilization and implantation
do not occur, the corpus luteum undergoes reg}essiqp, the
mechanism of which is not fully under%tood. The subsequent
fall in estradiol and pfogestero_e withdraws - hormonal
support from  the endometrium (lining of the uterus) and
menstruation follows. The fall in estradiol and
progesterone 1is probably also responsible, by removal of
negative feedback inhibition, for the rise in FSH and LH

.which initiates the next cycle (Vande Wiele, Boogumil,

Dyrenfurth, Ferin, Jeweleivicz, Warren, Ritzkallah, and
Mikhail, 1970). The hypothalamic-pituitary-ovarian
feedback mechanism, therefore, regulates the cyclicity of

&

‘female reproductive function.

-

Ovarian Steroidogenesis’
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The relatively nonspecific formation of all steroid
hormones is underlined by the fact thaﬁ,they are produced
in similar fashion in the testis, the ovary and the adrenal

{Kistner, l979).c " The Endrogens ¢ - testosterone,

— e e P

e,

androstenedione and déhydroepiandrostérqne -- are formed in -
the adrenal, the follicle, the corpus luteum and the

stroma. ' Of -thése androgens, only testosterone has.

significant 'biological androgenic activity. The othe;
compoundsb can be converted to testosterone peripherally
(Mahesh andycféenglfft, 1975). The major androgen secreted
by -the ovary is androstenedione (Villee, l§15).
o

The three major naturdll} occurring estrogené in the
human female are estrone, éstradiol and estriol. 17-beta
estradiol is the main biologically active estrogen in women
during tﬁe reproductive yed#drs and is virtually a speéific
secretory product |of the &éveloping follicle and cSrpus
luteim (Baird and Fraser, 1974). The mature Graafian
follicle secretes over 95% of the cifculating estradiol as
well as significant amounts of estrone, androstenedione~and
17 alpha-hydroxyprogestersne (Ryan and Petro, 1966).
Estrogens can also be readily formed from androstenedione
or testosterone via a several-step aromatization reaction
(Naftolin, Ryan, Davies, Reddy, Flores, Petro, Kuhn, White
and Takaoka, 1975). Estradiol appears to be derived from
testosterone and estrone from androstgnediéne although once

~formed, estradiol and estrone are intefconvertible via a

soluble steroid dehydrogenase present in §§any\ tissues of
the body (Kistner, 1979). \\ . )

\
o4

The biological activity of estradiol‘aﬁd testosterone
is exerted by the unbound fraction in ﬁlasma which probably
reptesgnté only one to three percent of the total
concentration ﬁslaunwhite, Locgie, Buck and Sandﬁéfg,
1962). The plasma proteins that bind testosterone and
estradiol include sex~hormone binding globulin (SHBG) whic
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has a high affinity for ‘'both ’of the sex steroids, and
albumin, which has.a low affinity,‘(Mefdier—Bodard, 1970).
Although testosterone and estradiol bind to the same site
on SHBG, testosterone is thought to bind more strongly than
estradiol  (Merciep-Bodard, 1970). Changés in SHBG
concentration may, therefore, alter the relative binding of
the two steroids. It is Known that an increase in estrogen
levels raises‘SHBG concentrations while an increase 1in
androgens reduces it (Vermulen, Verdonck, van der Straeten
and Orie, 1969). Consequently, an estrogen inducednrise in
SHBG might. tip the balance between testosterone and
estradiol ﬁn favor of estradiol, by preferentially’ binding
testosterone, Conversély, an apdrogen induced féll in SHBG
might tip the balance in favour of testosterone by causing
a greater  proportional rise in dnbound testosterone than in
unbound/estradiol (Bﬁrke and Anderson, 1972)./

/

- . /
2 i
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Recently, it has been demonstrated that serum levels
of adrenal androgens are lower {n oophorectomized than in
ovulating women of comparable aée (Cumming, Rebar, Hooper
and Yen, 1980). These findings seem to imply that‘either
estrogen and/or normal ovarian function are important for
the maintenance of premenopausal levels of adrenal
androgens in plasma. " Lobo, Gooebelsmann, Brenner and
Mishell (1982) corroborated these findings and suggested
that the effect may be due in part to a decrease .in-
enzymatic activity in the adrenal gland itself. The
ACTH~stimulated adrenal secretion of androgens also

decreased in comparison to that in ovulating women. After

treatment of the oophorectom}zed”women with estrogen, basal
adrenal steroid levels increased in a dose-related fashion.
Even though the administration of Premarin 2.5 mg
(conjugated equine estrogen) was associated with a doubling
of SHBG, the unbound testosterone level increased. Since a
fall in testosterone would have been predicted beéause'mori,
of the horméne was being bound to SHBG, this finding
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implied that the production of testosterone must have
increased also. These data suggested that treatment of
oophorectomized women “~with estrogen can successfully
replace that part of ovarian function which may be
responsible for maintaining normal serum levels of adrenal

androgens. o

End-Organ Actions of Sex Steroids ¥ e

Sex steroids have a wide range of action on many body
tissues in the human female. The most obvious actions are
on the genital tract, but more subtle changes can also be

>+ demonstrated on the‘breast, cargiovascular syspem,’brain,

blood, bone, skin, hair, hepatic function, ‘carbohydrate
tolerance and renal sodium excretion (Fraser, 1976). 'Only
those of relevance to reproductive function will be

3}

discussed hgpe.
fhe‘biologLEal effects of‘sex steroids are mediated by\
specific receptors located in the target tissues. The
receptors are comﬁlex proteihs with high affinity and
specificity for their trophic hormones (Clarke and Hardin,
1977). Estrogens and androgens have the capacity to

9

stimulate many cellular events which lead to growth of the

tissue. It is also known that different estrogens have
different affinities and binding times to receptor sites,

‘which at ‘least partially explains differences in biological

activity (Taylor, 1976). Further complexities can occur
with extensive interconversion of hormones such-as estgone
and estradiol within the target tissue.

With respect tdhestrogen, the target tissues in which
specific binding have been identified are the ovary, the
endometrium , the’ vqginal. epithelium, the wvulva, the
cervix,' and the breast (Littge and Whalen, 19705. Thus,

estrogens stimulate the growth of tissue of the enpirq’ :
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‘reproductive tract and are thereby responsible for its

integrity.-of structure and functionv

The Menopause \ P i

CL A
(}

.The term menopause specifically refers to.cessation of
the menses. Because the pattern of menstrual periods
becomes irregular before :the mepses cease completely,
menopause is an event which can only be confirmed
retrospectively (Jaszmann, %ﬁjs). The climacﬁeric, a
commonly used term in the literature, has been defined as a
transitory stage in the human female between the ages of
reproductive and non-reproductive ability (Utian and Sérth
1976)." The per&od preceding the menopause 1is called
pre-menopause and that following it, the post-menopause.
More recgntly; “pefimenopéuse" has been defined as that
time immediately prior to the menopause during which

ovarian function 1is sufficiently deécreased to cause

" clinical changes (Jones, 1980) .

5

égidemiological studies have found the average age of
menopause to range from 49.1 to 50.8 years (Bengtsson,
Lindquist and Redvall, 1979; Frommer, 1964; McKinlay,
Jeffreys and Thompson, 1972). It is currently accepted
that the median age of menopause in industrial societies is
50 years (Gray, 1976) .

A) _Natural Menopause

Natural or spontaneous menopause is thought to occur
as a resQIt of aging of the ovary manifeéted by +a
progressive loss and finally, a depletidn of ovarian
follicles (Jones, 1975). ‘Anatomical changes in the
menopausal ovary consist mainly of an afrophy of the
ovarian cortex, the repository of the follicles oﬁ oocytes
(Costoff, 1974). ‘There is also hyperplasia (rapid grqwth
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of cells) of ¢the- ovarlan medulla which contains stromal
cells, thought to be a possxble source of androgens (Rice
and Savard, 1966). v

‘0f critical 1mportance with respect to ph siological
effects and symptom formation are the endocr1 e changes
that occur as a result of aging at menopause. During the
reproductive years, the main source of estradiol is direct
secretion by the ovaries which accounts fof over 90% of the

.total body production (Mishell, Nakamura and Grosignani,

1971). Estrone 1is almosSt. equally produced by glandular

v e e ——h b4

*

secretion and by peripheral conversion of estradiol and of

two androgens, androstenedidne and testosterone.,
Andrgstenedione is produced by both the ovaries and the
adrenals. It has been estimated that 49% of testosterone
produdtion is maQe up of ovarian and adrenal components and
peripheral conversion of androstenedione accounts for the
remaining 60% (Mikhail, 1970). s o
. o ) .

. It has been found that in women between the ages of 34
to 39 years, FSH'levels beganh to rise despite the fact that
no change could be detected in mean estradiol or LH level
(Reyes, Winter and Faiman, 1977). THis event,co;ncides in
time with the. decline 1in the ave}age number of large:
follicles (Block, 1952). Some time after the FSH‘level
increases, there is a concomitant increase in serum LH

‘levels, usually at age 45 to 50 (Sherman'& Korenman, 1975).

The reason for an 1nc;ease ‘in FSH in the presence of’normal

‘levels of .estradiol in premenopausal women'is hypothe51zed

to be due to an age-related change  in the
ﬁypothalamo—pitufpary sensitivity to‘feedﬁack ;nhibitioh'by
ovarian speroids, but has not yet been demonstrated. Afﬁer
the menopause, there is a 14- fold increase of FSH and over

a three-fold 1ncrease of -LH as compared‘ to * the

" premenopausal state (Coble, Koohler, Cargille and Ross,

1969). Clihically, the significant increase in FSH is 1in

A
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. experiencing vasomotor symptoms whereas loss of libido, and .

e

. ' 9
ﬁs ' . o .
-itself regarded ass a diagnostic «criterion of menopause
(Utian, 1980). The FSH and LH values,lféllowing.their peak
at about three years postmenopahse,'éraduaily decline over
the* next 30 years to valued of 40 to 50 percent of tHése
maximal “levels (Chakravarti, Collins and Forecast, 1976).
ﬁbllowidé spontaneous menopause, the level of estradiol
drops* to approximately one-fifth of premenopausal levels
(Thyssen and Longcope,11976).\‘The élasma levels of estrone
drops a relatively 1lesser extent (approximqtely 15%)
because the rate of conversion of precursor androstenedipne
'to estrone increaéesy(Juﬂd, Judd, Lucas and an;Jl974).

. ¢ é\ RN

Consequences of an altered endocrine status in the -

%grimenopagse were studied by Chakravarti, Collins, Thorn
arid  Studd  (1979).  They attempted to correlat® the
occurrence of various sympfoms with Normonal state in women
who were expériencing a, natural menopause., Eighty-two
premenopausal women with a range of complaints were
‘recruited into the 'study. Vasomotor disturbances were
absent in 42 subjects (Group 1) and present in 40 (Group
"2). Symptoms were recorded .and estradiol, testosterone, LH
and FSH'were~measqreq at baseline and at the end of three
and six months of treatmentvwith Preﬁarin, 1.25 mg. At
baseline, Headachgs, insomnia and dyspareunia wére the most

common additional complaints - among. women who weére

depression were more prevalent in women iK’Group 1. It was
found that plasma levels of estradiol, T, FSH and LH in
women in Group 1 did not differ significantl; from those
found in. younger, . reqularly menstruating women whereas
gstradiol levels .of women iQ,Group 2 were significantly
lower than. valués during the: follicular phase-of the normal
menstrual c&cle even though these women were still
menstruating.  Their plasma ' FSH and LH values were
comparable. to those of postmenopau;al .women but
testosterone levels of tﬁb‘ two 'groups were  ngt
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B) _Surgical Menopause
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significantly different from , each other. Following six
months of estrogen treatm;nt, estradiol 1levels showed a
2.1-fold increase and testosterone _a 1,.,9-fold increase.
Plasma FSH and\ LH were reduced to 39 percent and 66 percent

of pretreatme t values respectively although the values

remained higher\ghan those found in younger women. Hot
flushes, headaches, ‘ dyspareunia and insomnia were
"noticeably improved" with estrogen treatment. Initial

.complainté% of loss of libido and depression underwent no
gignificant change in response to the estrogen treatment in
either group. The authors concluded that in premenopausal

women, vasomotor disturbances and a high FSH plasma level

are the best criteria on which to select patients who miéht

benefit from estrogen therapy. It should be noted that the

behavioral data in thlS study consisted of self- reports at

three times during the\stu y and were not subjected to .a
4
N

statistical analy51s. \\
!
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Surgical menopause ensue

when both ovaries arex

removed before -the natural menopause has occurred.
Although it is unusual for salpingo=~oophorectomy (bilateral

removal of ovaries and fallopian f€ bes ~-~ BSO) tos be

undertaken without total abdominal hysterectomy (TAH), the

converse is not true (Hunter, 1976).

In premenopausal
women, the surgical removal/of normal ovaries at the t1me
of total abdominal hysterectomy for benign 6bnd1t10ns is a
controversial subject in mgdern gynecology (Utian, 1980).
Among the arguments for ophorectomy at thq\ time of
hysterectomy is as prophylaxis aéainst ﬁh? later
development of ovarian carcinoma. It has .been documented

that between four and eight percent of women who déyelop

; AN
ovarian carcinoma have previously ,undergone hysterechgmy

'(Mattingly and Huang, 1969). For the number of women who
. . N
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‘to be as many as five percent of women (Grogan and Duncan,

"criterion most commonly used .in the decision to conserve or

. 11 g
have undergone hysterectomy and who later develop ovarian i
carcinoma, the risk appears to be one in 1000 (Terz, Baiber {
.and Brunschwig, 1967). Secondly, the incidence of E
conserved ovaries becoming cystic and/or giving rise to g

. pelvic pain in posthysterectomy patients has been reported A

1955) . The third ‘argument for removing ovaries at the time
of hysterectomy 1is the belief that they soon cease to
function. However, there is evidence to show that ovaries
do continue to function after hysterectomy until the ;ime
of expected menopause (Beavis, Brown and Smith, 1969;
Raﬁney and Aber-Ghazalch, 1977). More recently, Vermulen
(1980) has deﬁon;trated‘that-in early postmen;pause (less
than four vyears), direct ovarianasecgetion contributes to . !
plasma estrogen levels whereas 'later in the postmenopause
(greater than four years), plasma estrogen levels are no
greater than those in oophorectomized .wgmen of the same
age, The postmenopausat ovary appears, however, to be
responsible for about 50% of plasma testosterone and 30% of E

androstenedione 1levels (Vermulen, 1976). The c¢linical :

remove normal-looking ovaries at the time of abdominal

hysterectomy is age of the patient; oVaries are frequently
conserved in premenopéusal women under the age of 45 years
and are removed in .those over. 45 vyears. Premenopausal
women wgose ovaries a}e.removed thereafter suffer an abrupt \
éurgicalj menopause, whereas those whose avaries are \
conserved show only a transient drop of plasma es§£§diol on |
the’ third postoperative day; Jdevels return to normal within
two to three weéks (Stone, Dickey and Mickol, 1975).

Several 'investigators attempted to doéument the . p
sequelae of a surgical menopause. The incidence of a range :
of symptoms -was“studied ip 100 patients who had undergone
hysterectomy and oophorectomy oane to 31 years earlier
(Chakravarti, Collins, Newton, Oram & Studd, 1977) . Women -
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were interviewed at least six months follpwing. surgery 1in
\__order to determine symptonm incidenge. Thirty—four percent
.-qf the §ample were found to be asymptomatic; only one of 11
subjects in the first postoperative year was symptom free.
However, the number of asymptomatic women increased with
. the number of years = since surgery. Hot flushes were

reported by 28 percerit-:of women, depression by 68 percent,

i

" ifdsomnia by 48 percent, loss of . libido by 46 percent,
dypareunia by 38 percent and irritability lby 36 . percent.
Ninety-four percent ;)f women recalled experiencing hot
flushes within six weeks following surgery. Ten of the 11

. subjects within the first year of their operation were
suffering from hot flushes but only two subjects afer eight

e P e dodete 385 b el

years and one after 14 years were still experiencing this

ot e

symptom., Furthermor?, the highgst incidence of depression
and irritability was in women four to six years after
oophorectomy fecllowing which there was a gradual decline.
Psychological symbtoms failed to sho'w any correlation with
the ~.‘,1evels of circ’ulating hormones. Data on symptom

incidence -were «collected during .a single interview and

B TR SRR N2 VL PR E R SR

consisted of global estimates by the subject, The large o
variation among subjects in the sfudy as well as Ehe fact i
that six percent of the subjects were receivinq' estrogen
therapy are confounds which l.jmit interpretation of these
findings.

Utian (1980) reported on changes in plasma hormones
and gonadotrophins in 11 oophorectomized women given
different dosages of conjugated equine estrogens
(Premarin) . Estradiol levels fell precipitously after the
operatidn and were significantly lower than baseline by t‘:hhe
first postoperative day. The administration of estrogen in
dosages of 0.625 and 1.25 mg. were associated with plasma - i
estradiol concentrations similar to the preoperative levels
whereas a dosage of 0.03 mg failed to produce any
significant change. FSH ,and LH‘.values rose gradually /
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following surgery. In orily one' instance did exogenous
estrogen succeed in reducing FSH to premenopausal levels
and thaé wé.;. atg‘a dosage of 2.5 mg., at which time .the
estradiol level was higher than the premenopausal value.
LH .was. never féduced to a premenopausal level, The author

- concluded that administering estrogen in usual dosages

" following.oophorectomy does not restore the reproductive

hormone profile to a premenopausal status. Associated

changes in symptoms were not examined in this study.

The Menopausal Syndrome

Three symptoms constellations - somatic,
psychosomatic, and psychological -- are commonly considered
to comprise the menopausal syndrome. )

Somatic symptoms generally are associated with the effects
of low levels of endogénous estrogen on target tissues.
One consequence of this endocrine change 1is atrdphic
vaginitis, a loss of vaginal folds énd increased
vulnerability bf the vaginal epithelium. Although atrophy
occurs at every level of the reproductive tract, it is
clinically most strikingly recognized in the wvagina, in
which the loss of estrogen results in a thinned and easily
traumatized epithelium. Hﬁtton,Jacobs:, Munay and James
(1978) showed that postmenopausal women co(mplain_ing of
vaginal dryness and dypareunia (painful intercourse) had
siginficantly lower mean concentrations of. plasma
estradiol, but not of estrone, compared to . symptomless
women. The other somatic symptom that frequently occurs
with the cessation of ovarian function is the hot £lush.
This symptom, 'reported by 75 to 80 percent of menopausal
women (ank, 1980; McKinlay and Jeffreys, 1974) seems to-be
related to altered endocrine function, but the exact
pathophysiological explanation is still wunknown. It has
recently been demonstrated, however, that there is a
significant positive ' correlation between plasma LH and

3
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finger temperature elevations in menopausal women reporting
hot flushes (Tatryn, Meldrum, Lu, Frumar & Judd, 1979).
Furthermore, the temporal, relétionship between pulsatile
release of LH and hot flashes was demonstrated by Caspery
Yen and Wildes (1979). They found that although LH pulses
were not alﬁgis accompanied byTho; flusheé, a flush was

never ““seen to occur in the 'absence of an LH pulse. The

finding that hot f£lushes occur in hYpophysectomized women

(Mulley, Mitchell & Tattarsall, 1977) suggests that a

. R ;
suprapituitary mechanism, most likely LHRH release by the

hypothalamus, initiates the release of LH which |is
associated with hot flush episbdes. Subjectively, the hot
flush 1is experienced;, as a wave-like sensation of heat
usually originating in thn\‘neck, head and/or scalp and
spreading to the .upper torso, occasionally including the

arms. Intensity varies from mild to severe correlating

~with a duration randing from 30 seconds to two to three

minutes in length (Voda, 1981). The fact that hot flushes
aré féliabiy relieved by estrogen replacement therapy
(Coope, 1976; Cope, 1976; bewhurst, 1976; Utian, 1977)
strongly suggests that they are the consequence of hormonal

changes. In one investigation, however, in which 16

" premenopausal women who -underwent bilateral oophoréctomy

were studied in the immediatevpostoperétive period, it was

"found that only 37.5 percent developed hot +flushes,

Furthermore, there were no sigﬁificant difﬁerencéglin total
serum estrogens, in FSH or in LH concentrations found
between those who developed hot flushes and those who did
not (Aksel, Schoomberg, Tyrey and Hammond, 1976).

A myriad " of psychosomatic and psychologféal
disturbances is commonly reported at the time of menopause
(Blatt, Wiesbader and\‘Kuppermanq 1953; Greenblatt, 1955;
Greene, 1976). Symptoms classified as psychosomatic
include insomnia;'—palpitations, fatigue, headache, joint
pains and dizziness. Common' psychological symptoms are

©
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nervousness," irritability, crying spéi{f,\xdepre sion,
anxiety, loss of libido, inability to c5ncenprate, apathy,
and poor memory (Christie Brown and Christié\BroWn,\}Q
Dewhurst, 1976; Green, 1976; Lauritzen and vankgeép, 1978

It is clear now that these symptoms ar}se\for comple

reasons and that no single factor can account for their
. occurrence. . .

within the ©past decade, evidence witﬂ,regard to“the
biochemical basis of the effect.of estrogen ‘on depression
has become avallable. The catecholamine- def1c1ency
hypothesis of affective discrfders implies that depre551on
involves an: 1mpa1rment of central blogehlc amines such that

reduced amine levels may cause depre551on (Schildktaut,

1965) . Brain typtophan, ‘the precur sor o§\ the '\ ;
neurotransmitter serotonin . is derived from 1asma § ’ i

' > . \ : " A
tryptophan. and serotonin levels fluctuate in relatqon to o g

plasma typtophan concentrations (Klaiber, Kobay Shl,:
\Broverman & Hall, 1971); It is also known that change§‘2n'
.the lévels'of monoamine oxidase (MAO), an. enzyme invoxved ; i
in the metabolism of serotonin, controls the levels of this N g

neurotransmitter in the central nervous system (Coulam,

PPN

1981) . Thus, a decrease in free plasma typtophan or an
increase in MAO levels would act to ‘induce depression by R
lowering serotonin levels. Consistent with this

hypothesis, it was: found that postménopausal depressed

i~

women - had significantly lower plasma typtophan levels than
nondepressed women (Aylwérd, 1973) . Furthermore,- it is ‘ -
known that typtophan is displaced from its binding sites to
. plasma albumin by naﬁural estrogens. In a well-controlled
study, women treated with estrogen showed a marked increase
. in both plasma estrogen and free plasma typtophan and an ’
improvement in depression. The placebo treated group did

not show significant improvement in these measures
(Aylward, 1976). ‘
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Additional evidence of the relationship between
estrogen'and depression was provided by the finding that
levels of MAO correlate negativély with levels of plasma
estrogens (Mason & Schirch, 1961). 1In order to investigate
the role of MAO activity and estrogen administration in
depression, Klaiber, Broverman, Vogel and Kobayashi (1979)
carried out a "double-blind study. All subjects were
\severely and chronically depressed inpatients whose

epression. had not responded to electrosﬁock,
antidepressants or to psychotherapy. Patien'ts, both pre
. and posltmenopausal women, were randomly assigned to an
‘estro\gen group"(Premarin, 15 to 25 mg per day) or to a-
placebo éroup for three Wnonths. The estrogen-treated group
'showed significantly lower plasma MAO 1levels and lower
depression scores aé measured by the Hamilton Rating Scale
for Depression. These findings ’furtgher supported the
.biocbemical hypothesis with regard to éstrogen and
depression. !

The 'climacteric, a period of time between the ages of

45 to 60 years, also .coincides with what is commonly

understood to be middle—age. This phase in the female
life-cycle is marked by - the termination of . many
traditional, ins.trumental (work) and expressive

{(interpersonal) roles and with the stress of redirecting
productive and fulfilling interests (Bari:, 1967; Notman,
1980). Yet another group of writers have proposed that
c;nly women with an inadequate or maladaptive 'personality
development, who have a pre'vious history of psychiatric

disorder will manifest psycfhological disturbance in the

face of the losses, the stress, and the hormonal changes '

associated with the menopause {(Ballinger, 1976; Donovan,
1951; Fessler, 1950; Stern and Prados, 1946) .
Sociocultural attitudes about aging and about the menopause
have also been . found to influence the experience of this

biological event and to affect the frequency and intensity

3
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of psychological and psychosomatic symptoms (Flint,bl9755;,

Maoz, Antonousky and Wijsenbeek, 1970). Epidemological
studies have failed to demonstrate an association between
menopahsal status and psychoiogical and * psychosomatic
symptoms (Greethe, 1976; McKinlay and Jeffreys,' 1874;
Neugarten and Kraines, 1965; Thompson, Hart and Durno,
1973) . Winokur (1973) concluded: éhat women were not at
greater risk for psychotic depression during the menopause
than dur;ng other times in the life span, Schneider and
Brothertqn#,41979) found that although depressed and

non—déﬁfessed menopausal women could be differentiated on,

the basis of psychological and social. stresses they were
experiencing, they did not differ significantly in. terms of
physical symptomatology. These findings, taken as a whole,
suggest  that cultural, indiviqual psychological, and

situational stresses, as well as endocrine changes affect

the well-being of women during this phase of life.

Estrogen Replacement Therapy Studies

1

The advent o6f estrogen synthesis in the late 1930's

allowed for the testing of biological theor ies of

menopausal symptomatology. The underlying assumption in -

hormone replacement research - has been that whatever .

symptoms are alleviated by the administration of estrogen
to estrogen-deficient women could be directly attributed to
endocrine changesA at the time of menopause. It followed
tﬁat unresponsive complaints were not "true menopéusal
symptoms” (Kupperman and Studdiford, 1953).

Although there are a large number . of hormone
replacement studies in the literature, most of the reports
of the 1950's and}r1960's wvere based on unsystemat{c
clinical observation. Few experimentally controlled
studies were done at that times From 1970 onwarh, many

researchers attempted to carry out more carefully designed
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"
studies,, but to date, the majorit§ are flawed by
hethodological problems that ‘render their interpretation
difficult. Many studies were retrospective and few
provided baseline measures against which to compare
symptomatic changes as a consequence of estrogen
adm}nistration. Others used inappropriate control groups
or "neglected to include comparison groups at all.
Population samples were often heterodeneous with respect to
the time that had elapsed sinceésurgery (hysterectomy and
bilateral oophorectomy); in some cases th?'interval between
surgery and testing varied from one to 31 years thus
confounding the. effects of estrogen with aging. Not
infrequéntly, two or more dosages of estrogen were used in
a single study, while all dat; were 'analyzed together.
Methods of data collection ranged from casual assessment of
symptoﬁs by a non-blind investigator during a regular
office wvisit to the use of psychometric instruments with
known reliability and 'validity administered within the
context of a double-blind design. Since much of this
research has been carried out in.Holland, Finland, Sweden,
Switzerland and, Israel, the measuring instruments used
“ preclude comparability bétween studies. Statistical
analyses of the data were, at times, not presented at all;
iF other cases, inappropriately liberal statistical
techniques were applied to small sample sizes. In summary,
the literature assessing the responsiveness of menopausal
symptoms to the admiqistration' of estrogen is generally
oorly controlled and, not surprisingly, . often
ontradictory. A likely explanation of the Tesearch
ifficulties that have pervaded this area is .its
ultidisciplinary nature; researchers of various scientific
isciplines who have carried out investigations 1in this
rarely controlled for all of the potential confounds
within the context of a single study. It is this tendancy
on the. part of investigators to Iignore intefvening
variables\\pot directly associated with <their area of
N .
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expertise which may account- for the inconsistencies in th{s

literature. !

Estrogen replacement studies have for the most part
focused on changes_ in somatic, affective, cognitive angd
sexual functioning in respons to estrogen administration.
Although éll four parameters were frequently investigated
in the same study, an attempt will be 'wade here to
separately‘analyze findings relevant to each of these areas
of functioning. \ '

A) _Somatic Symptoms

.Utian (1972), in a single-blind study, investigated
the . response of somatic symptoms to estrogen
,administration. Treatment groups included an immediate, a
six month, and a Ewo year post TAH and BSO groups and a two

year post TAH group with conserved ovaries. Symptoms were

graded by the 1investigator as being absent, slight,
oderate or severe at the time of visits scheduled two to
‘three months apart. Subjects received estradiol valerate 4
mg per day for four months, a placebo for' three months and
conjugated' equine estrogen 5 mg per day for one additional
month. Hot flushes, perspiration, and atrophic vaginitis
were repérted significantly more often in the
oophorectomized than in the nonoophorectomized  women.
Thesel symptoms were alleviated by both forms of'estrogen
. but increased again during treatment with a placebo. It
was concluded that these symptoms resulted from low levels
of circulating estrogens, '

In a study by Geofge, Beaumont & Beardwood (1973), 13
women who had undergone TAH and BSQ were given Premarin
l.éS mg for one month. Following that seven were given
placebo, and six Premarin 2.5 mg for the next month. In
the third month, all subjects were crossed-over to -the

)
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/ .
preparation they had not received during the previous drug
phase. A symptom checklist completed by éubjects daily
showed that hot flushes were relieved by both estrogen

- N . . [ s
preparations and ‘recurred with a significant frequency

“during the placebo month.

The efficacy of estrogen in the alleviation of hot
flushes was confirmed in a study by Rhoades (1974).
Eighty-eight menopausal women received ethinyl estradi&{
and an equal number were given estrogen in association with

progesterone. After two years, 95 percent of subjects

experlenced relief.of hot flushes and headache with both
estroggn preparatlons. The method used to collect these
data was not reported and there was no control group to
provide a basis for comparison.

Coope, Thompson and Poller (1975) carried out a
double~-blind: crossover study of 30 women of varying
endocrine status whose mean age was 52 years; Four
subf%cts were still menstruating regulafly, ten had
expérienced a natural menopause between one and ten years
preQiously, 11 had undergone TAH and four had had TAH and
BSO. Half the sub%fcts were randomly assigned to an
estrogen group (Premarin, 1.25 mg per day) and half to a
placebo group for three months following which they were
crossed over to the other treatment group for a further
three months. The Menopausal Index (Kupperman, Blatt &
Wiesbader, 1953) was used to measure changes 1in symptoms.
Hot flushes were Significantly reduced in both groups
during the first three mohths. Following the cross-over,

‘hot flushes increased significantly in the group that had

received estrogen first whereas there was no significant
change ig tinis symptom in the other group when they were
given estrogen following placebo. .

In a double-blind, cross-over trial carri&d out by
. ‘ {

S AR S cna vamns vt >

-~

————v

3
W b A o




O

»

'

21

Campbell (1976),-a significént effect of placebo treatment
was found for wvaginal dryness and urina;y frequency
irrespective of treatment order but beneficial effects of

estrogen (Premarin 1.25 mg) over placebo were observed for

‘hot flushes and insomnia. These findings were confirmed in

a study of similar experimental design reported- by Coope
(1976} . There was a significant proportional re uction of
hot flushes due to estrogen administration cgmpared to
placebo over the course of the study even though—there had
been a significant reduction in freqﬁency of h;;tqflushes
under placebo treatment during the first treatment phase.
Both thgse sﬁudies investigated a heterogeneous population

of women ranging in age from 41 to 60 years.

Durst and Maoz’ (1980), in a single-blind study,
investigated changes in somatic symptoms in a group of 80
menopausal women. All subjects received placebo initially
and were switched toc estrogen therapy when they reported an
increase in menopausal symptoms. They were then given .65
mg of a conjugated estrogen. Those who <continued to
coﬁpiain had the dosage increased to 1.25 mg the following
month. ~Forty women (Group A) completed the study and the
other 40 (Group B) drdpped out- after one to‘three months.
After one year, both éroups reportea a signific;nt

" reduction in hot. flushes, cold ‘sweats and headaches
compared to their pretreatment scores. These findings,

imply that somatic symptoms improve without treatment over

time. However, data based on two different dosages of

estrogen were analyzed together making it diffigult to

interpret the hormone effects. )

prnsend, Whitehead, McQueen, Minardi and Campbell
(1980) randomly assigned 56 women with fmodetate"
menopausal complaints to an estrogen group or to a placebo
group for six months following which they were crogsed—ovgr
to the other treatment £or a further six months.

3
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Self-assessment of physical symptoms was carried out by
means of Graphic Rating Scales. Compared to baseline
scores, estrogen exerted beneficial effects over placebo on

hot flushes and vaginal dryness. .

In summary, these findings indicate that estrogen . $
 administration reliably alleviates hot' flushes and vaginal
dryness in menopausal women. Fur thermore, they suggest.
that hot flushes occur most frequently immediate:ly
following estrogen withdréwl,A and that their frequency
tends to decrease across time in untreated women, )

B) Affective Symptoms ', e

4Many affective or psychological symptoms have come to ;
be. associated with the menopause. The most frequently

e AR

investigated symptoms 1in this group .have been depression,

irritability, nervousness, and fatigue. Utian (1972) found

S M At SCER

that irritability and depgession were significantly
improved both by est~rogen (Premq;in, 5.mg per day) and by’
placebo. l}e concluded that both the active hormone and
placebo have a "mental tonic effect™ in mengpausal women &s )
measured by the investigator's ratings. Results of t'he
George et al. (1973) study in which kndwn psychometric
instruments were used are at variance with those o‘f“ Utian.
Using a modified form of the Beck Depression’ Inventory

N e 7R+ oA ARG M.

[P

(BDI), George et al. observed no’ sigﬁificantuchange*in T
either an estrogen (Preharin, 1.25 mg per day) or Qin a
placebo group. Furthermor®, other psychological symptoms
measured by means of a symptom checklist completed aaily
showed no significant‘differenc,es v;ithin or between graoups.
It was concluded that estrogen administration did not have
any effect on “minor psychiatric symptc;ms" (author's term).
This study as well, '‘was single-blind. Coope et al.'s
(1975) double-blind cross-over study, however, similarly
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failed to demonstrate differences in depression and
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[nefvousness as meésured by- the Blatt Menopausal Index,
although in- this 1investigation . these symptoms were
significantly reduced in both the estrogen and in the

placebo condition. . ’ .

7

Rauramo, 'Lagerspeitz, Engblom and Punnonen (1975)

investigated sgveral aspects of psychological functioning
. ‘

in three grou of women. One group that had just

undergone TAH and™\8S0 were administered estradiol valerate
é mg per day. The sec .group underwent the same slUrgery,
but was untreated, and the third group had had a TAH with
ovaries conserved. Subjective estimates of mood obtained
by means of- Graphic Rating Scales showed that all groups
Vexperienced a decrease in ﬁervousneés, fatigue, unhappiness
and irritability from preoperative baseline'to the end of
month one of treatment. "The authors i%terbreted this
general improvement to the re;ief of preoperative stress.

Six months postoperatively, . however, the untreated

oophorectomy group rated themselves significantly higher in-

nervousness, tiredness and tenseness  than the
hysterectomy-only group. Mean anxiety scores did not
differ significantly either between groups or within groups

a

over ti?Ey

Corroboration of differences between estrogen-treated
and untreated oophorectomized women across time was
provided by Furuhjelm and Fedor-Freybergh (1976). They

investigated three groups of subjects, One group of 27

" women , with 1irregular menstration® and recent onset of

vasomotor and psychosomatic symptoms was given estradiol
valerate 1 mg per day. A second éfoup of 26 postmenopausal
women complaining of the same symptoms as Group 1 yés
treated with 2 mg of estradiol valerate. Group 3 consiséed
of 25 postmenopausaI‘WOmen,'lQ of whom were given placebo
(Group 3A) and 13 treated with 2 mg estradiol valerate for
three montﬁs (Group 3B). Scores of the estrogen-treated
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" Brotherton & Hailes (1977). Improvement on the BDI was -

" inversely related to the initial severity of the
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groups on the Hamilton Depression Scale angd the Sabbatsberg
Depression Self-Rating Scal® both revealed a significant
decrease in depression after one, three, and six months of

e

S

treatment as compared to baseline scores. There were no ‘

changes in the'placebo group on either of these measures. i
The sfngle—blind nature of this study and the heterogeneity
of the subject sample suggest cautious interpretation of
these findings.

Fedor-Freybergh (1976) reported findings on . the

B B R

Eysenck Personality Inventory (EPI) administered during the

above study. Women in Group 3A, wholwere administered 2 mg

e

estradiol wvalerate per day, showed a decreased neuroticism
score and an increased extroversion score on- the EPI,
whereas Group 3B (placebo) showed the reverse after three
months of 'treatmgnt. It was concluded that estrogen

therapy can both ihprove and reverse deleteriopus chanées in

'psychblogical functioning in menopausal women.
' . [

The Beck Depression Inventory was administered to 20

¥

postmenopausal . women before and following one month of

treatment with Premarin 1.25 in a study by Schneider,

depressibn. Thus, of 10 depressed subjects with scores of
less than 18, nine showed improvement. However, of 10
patients with scores over 20, six wére more depressed after
treatment. This suggests that estrogen may improve mild
(nonclinical) depression associated with the menopause but
Qhat it is iﬁeffective, at least in the doses used, in the
treatment of clinical depression. Interestingly, interview
data revealsr a significantly greater number of perceived
psychological and environmental stresses by the depressed
as compareé to the nondepressed women,

Dennerstein, Burrows, Hyman and Sharpe (1979)
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investigated a group of 49 women who had undergoné TAH and
BSO six months to 27  years previously. Either ethinyl
estradiol, a progestogen, a combination of the two hormones
or ‘a placebo were'administered to three groups of women.
Scores on the Hamilton Depression Scale showed beneficial
effects of ethinyl estradiol over the other treafment
groups. These findings are'complicated by the fact that 14
per cent of the sample had received previous psychiatric
tteaément and 33 per cent had previously been given
psychotropic medication. 1In addition, 21 of the 49 'women
dropped out of the study and it was not reported what
proportion of these subjects had received previous
psychiatric treatment. The omission of this information

renders these findings uninterpretable.

The results of a well-controlled investigation of
psychological symptoms by Stickler, Borth, Cecutti,
Cookson, Harper, Potvin, Riffel, Sorbara and Woolever
(1977) were discrepant with all of the above findings.

Twenty women who had menopausal complaints were’ randomly:

assigned either to an estrogén group (Premarin, 1.25 mg) or

to a placebo group. Subjects were crossed-over to the
other treatment for three month periods over the course of
the following year. During an interview at the end of each
treatment phaseyu all subjects reported improvement after
taking either estrogen or placebo. Scores on the Minnesota
Multiphasic Personality Inventory, and _ the Sixteen
Personality Factor Questionnaire showed no consistent
differences between placebo and estrogen periédsu It
should be noted that menopausal" status of ' the subject
sample was heterogeneous; nine women were having irregular
menses while the other 11 were two to 13 years
postmenopausal. —

o

.

Thege inconsistencies 1in the research findings that

bear bn the relation between estrogen levels and
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psychological éymptoms, are likely due to the
methodological probleds described. It can be said,
however, that to date there is ndé clear évidence to support
the idea that the administration of estrogen, in doses used
to treat menopausal symptems, significantly affects the
parameters of p;ychologicgl functioning that have been
investigated. '

C) Cognitive Functioning
[ 4

Because disturbances in memory and inability to

concentrate are prominant complaints at the time ’ of

‘menopause, investigators have attempted to empirically

determine chang&s' in fghese aspects of intellectual
abilities as a function of estrogen administration.
Rauramo et al, (1975) \teported that thgre were no
differences in memory scores as measured by the Integration

Memory Test between a group of surgically menopausal women

who received estradiol valerate 2 mg per day, a group who

were untreated, and a group who had had hysterectomy only.
Additionally, no between-group differences were found in
loqical‘thinking measured by Raven's Progressive Matrices,
or in reaétion time, determined in a key-pressing task.
These findings are consistent with those of Van Hulle ‘and
Demol (1976) who reported no differences between an
estrogen-treated group (4 mg of estriol per day) and a
placebo group of menopausal women in memory (measured by
the Benton Visual Retention Test and. by the ‘Digit Span
subtest of the Wechs}er Adult Intelligence Scale), in
concentration (the sub-test of arithmetic calculations of
the QGroninger Intelligence Test), in learning ébility'(the
Manual Labyrinth of Rey) and in tempo of work and attention
(the Spot Pattern Test of Bourdon-Wiersma). ‘ S
Changes 1in:,cognitive functioning in four groups of
menopausal "women were assessed by Fedor-Freybergh (1977),
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Two groups of women received 1 mg estradiol valgraté, and
another, 2 mg per day.—A fourth ‘group was administered
placebo. 'Following six months of treatment, women in the
estrogen groups had significantly 1ncreased scores compared
to baseline in choice reaction time (button -pressing ‘in
response to visual and auditory stimuli), in a modif1c§t1on
of the Stroop color-word test, in the Konzentrations
Verlaufs Test whlch measures changes in concentration on a
serial perceptual sorting task, and in an attention test
(VSTM) which measures short-term memory and simple forms of
reasoning , ability. The placebo group showed no changes on
these measures from baseline to the .end of treatment. The
author suggested that the ‘gnconsistency between these
findings and those of Raumaro et al. (1975) and of Van
Hulle and ° Demol (1976) may be explained by the
multidimentional nature of complex processes such as memory
and attention, Since all three studies used different
measures, it was implied that some may be more sensitive
than others in detecting deficits or improvements in
information processing areas as a fuﬁctfon of circulating
estrogens. It seems likely that some of the discrepancies
in these studies may be due to the fact , that different
forms of estrogen in differing dosades were used In the
lattér study, two of the estrogen-treated groups received
different dgsages of estrogen although all data were
analyzed - together. These ' confounds complicate
interpretation of these data.

D) Sexual Functioning

-

- . \ '
~ Decreased libido following both a surgical and natural
menopause is commonly reported by -°clinicians.and patients.

- However, several investigators have found no changes in

s '
libido (undefined). as a function of estrogen
dministration. Utian, (1972) reported a 25 to 44 per cent
incidence of decreased 1libido in women who underwent
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‘hysterectomy irrespective of whether their ovaries were

conserved or not. \Neither estrogen nor - placebo had any
effect on decreased or absent libido. Changes {n libido
were measured by means of the investigator's subjective
ratingé. Likewise, Coope et al. (1975) found no.changes
in libido as measured by the Blatt Menopauéal Index between
an estrogen and a placebo group.

.o.‘\ ?

Other "investigators studiéd changes in various aspeéts
of sexual functioning with differing =~ results.
Bstrogen-treaﬁed menopaué@l women did not differ from a
control group in masturbation, orgasm, frequency of coitus
and coital satisfaction, -although they did report a
significant improvement in wvaginal dtynéss .{Campbell,
1976) . Parameters of sexual functioning were measured by
Graphic Rating Scales. These findings were confirmed in a
retrospective study of 89 women who had undergone *
hysterectomy and biléteral oophorectomy six months to five
years breviously (Dennerséein, Wood & Burrows, 1977). 1In
semi-structured interviews, 37 percent of women reported
that sexual relations had deteriorated, 30 percent reported
improvement and 29 percent reported ;o c@ange compared to
theif
being t

reoperative status. When exogenous estrogen was

ken continuously (70 percent of the sample),; there
was significantly less dyspareunia than when it was being

taken sporadically (17 percent ) or not at all (12

percent)l. Moreover, no association was found between, -

administration of estrogen ‘and sexual desire, . sexual
enjoymen

lubricat

, ability to reach orgasm and ease of vaginal
on although dyspareunia was alleviated. of
clinical| importance was the finding. that preoperative

expectations' of sexual alteration were significantly
associagtdd with 1loss of desire for sexual intercourse.
Furthermdre, lack of sexual desire in these patients was -
found to be' unrelated to their reported feelings . of

" physical | and mental well;béing. The retrospective
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uncontrolled nature of this étudy as well as the varying
hormonal status of the‘subjects preclude firm conclusions
based on these findings. '

. The results of a fourth  study on the effect.of
estrogen administration on sexual functioning in menopausal
women likewise found no effects of hormone {Maoz and Durst,
1980).' There were no differences in frequency of sexual
intercourse or in sexual éatisfaction between a gfoup of 40
menopausal women who received conjugaéed estrogens and a
group ' who remained untreated for nine months. Onc%'again.
the estrogen—treated group reported a sfgnificant decrease
in . dyspareunia compared to pretreatment levels.
ﬁ%nformatiqn concerning sexual functioning waé obtained in
two semi-structured interviews, one at baseline, and
another following nine months of drug (or no drug)
treatment. These data, therefore, were in accord with
those of Utian (1972), Cbope et al.(1975), Campbell(1976)
and Dennerstein et al. (1977). One investigator has
reported positive effects of estrogen on sexual functioning
(Fedor-Freybergh, 1977). Women who received either 1 or 2
mg of estradiol wvalerate ~per day reported significant
‘increases in'libido, sexual activity, sexual satisfaction,
sexual fantasies and orgasm caficity after three monthsﬂ of
treatment, . wheéreas there weré no changes in any of these
measures in a placebo group. The various aspects of sexual
functioning were assessed by means of the Sabbatsberg
Sexual Self Rating Scale whichl was completed. by each
subject at baseline and follo@ing three months of
treatmentt The varying doses of hormone, the heterogeneity
of the sample with }espect to thelir menopausal status and
the single-blind nature of this study suggests that these
findings be intérpreted'cautiousl{. The conéistency of the
evidence from other studies supports the conclusion that
although estrogen adminstration:is effedtivg in alleviating

dyspareunia in menopausal women, it seems to be of no
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benefit in the treatment of lack of sexual desire, sexual
satisfaction and orgasmic ability. o

The Role of Androgens

The two major sources of androgens-in the human female
are the adrenal cortei and the ovary. In conjunction with
ovarian development at puberty, there is also an increase
in the secretion of androgen by the adrenal cortex,
manifested in part, by urinary excretion of
l17-ketostercids, the metabolic end-products of adrenal
cortex steroid activity (Rosenthal, 1968). Peripherallyf/
pubic and axi%}ary hair develop in the female in part as a
resulp of stimulation by adrenal androgens. Abraham
(1974), rusing dexaméthésbne to suppress adrenal function
in reproductive-age women determined that adrenal
contributiopn to serum estradiol was negligible -- almost
100 percent ;f estradiol therefore 1is produced by the
ovary. The édrgnal,'however, made major contribhtions to
both the testosterone (T) and the apdrostenedione serum
levels. The adrenal contribution to serum T was 0.2 ng/ml,
whereas the ovarian contributioﬁ during the follicular and
luteal phase was only 0.1 ng/ml. At ovulation, this rose
to 0.28 ng/ml. . Adrenal androstenedione was 0.6 ng/ml
whereas the ovarian contribution during the follicular and
luteal phases was 0.5 ng/ml with an increment at mid-cycle
to 1.5 ng/ml., Clearly, the ovarian contribution to serum T
and androstenedione levels in reproductive-age women is
significant.

In addition Lo their influences on sexual development,
there are known general anabolic effects of androgen.
‘Anabolism refers to the buildiné up of the body substance,
‘the constructive or synthetic chemical reactions included

-

in metabolism. These effects may be manifested by muscle
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hypertrophy, weight gaiﬁ; increased'oxygen uptake ability
and ;itrogen retention by the blood (Johnson and 0!Shea,
1969). It is also known that androgens may stimulate the
appetite and impart a sense of well—befng'(?rader,ﬁ1967).
When administered to females, androgens tend to produce
dose-related deérees of masculinizatien. Améng the early
manifestatiions are acne, hirsutism (growth of facial
hair), deepening of the voice, and clitoral hypertrophy.
Most of these side effects do not become troublesome unless
the dosage of testosterone reaches 300 mé. per month
(Kistner, 1979).

In animal studies, the localization of

steriod-sensitive” neurons by means of tritium-labeled

steroids has aided immeasurably in the study of some of thé
behavioral actions of gonadal steroids in the brain and has
allowed for hypothesizing and testing these behavioral
phenomena in humans as a function of hormonal status.
Androgen sensitive neurons are difficult to map owing to
the fact‘ that testosterone 1is extensively converted to
.estradiol as well as 5 -dihydrotestosterone (DHT) in the
brain (Naftolin & Ryan, 1975). However, androgen-sensitive
recegi?r sites in female rat brain have been identifie§l in
the pituitary, the preoptic area, the basomedial
hypothalamus, the corticomedial amygdala, the éeptum, theh

hippotampus and the parietal cerebral cortex gMcEwen,
1981). N

e

Psychotropic Effecfs of Androgens

The menopause literature cphtains no studies that
tested the effects of exogenous androgen on affect, on
physical symptoms, or on cognitive functioning. Several
investigators, however, have provided informatign
concerning the effects of this sex steroid on behavior. In

~a review article, Herrmann and Beach (1976) concluded that
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the psychotropic effects of androgens can be demonstrated
in a number of areas of psychological functionlng including
%ggre551on, psychomotor function, mental performance, mood ™
changes and sexuality. Kfuez anq Rose (1971) found no

relation between adult agéressiVeness and testosterone

el

levels in a study of criminals but those "with high ?
testosterone levels were found to have been more aggressive |

during‘ their adolescence - than those with lower levels.
Persky, Smith and Basu (1971) reported that there was, a

significant correlatlon between testosterone production

A

rate and hostility and aggression scores (measured by the

Buss-Durkee Hostility Inventory) in a-group of younger men
whose mean age was 22 years. However in an older gfoup of a 7
men (mean age 45 years), age rather than aggression was the
iméortant determinant of testosterone production. In a
study of 20 novmalﬂmales tested every second day for two
months, there was no significant correlation between plasma
testosterone levels and hostility as measured by the
Buss-Durkee Hostility fnventory (Doering, Brodie, Kraemer,
Becker & Hamburg, 1974). However, there was a significant
p051t1ve relationship between testosterone and hostility as
measured by the Multiple Affect Adjective Checklist
(MAACL). The inconsistencies in these findings preclude

s X L G, (25 ¥R At o

conclusive statements regarding the rélationship between
hostility and testosterone levels in the human male.

The notion that androgens have energizing properties
is supported by the observation that boys and girls with
excess androgen have high energy levles, increased motor '%
activity and’ ,iSEreased assertiveness (Rose, 1972).2 }
Additionally, Itil, Cord, Akpinar, Herrmann and Patterson
(1974) found that depressed patients who received exogenous
androgen showed an increase in physical activation.
Androgens have also been shown to‘improve coordination
(Herrmann, McDonald and Bozak, 1976).

“
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Performance in various cognitive tests has’been found
to improve after the administration of androgen. Vogel,
Broverman, Klaiber, Abraham and Cone (1971) reported that
subjects who received exogenous testosterone showed
'significantly less deterioration with time than did a

| control group on serial shbtraction problems. Herrmann et
al. (1976) demonstrated significantly improved performance

on the part of androgen-treated males in arithmetic tests

of varying complexity.l It was concluded that andfogens 4
have effects comparable to psychostimulants. Moreover, “ ;

rseveral authors have reported that the administration. of
androgens to depressed males caused a decrease in
depressive mood, sadness.and feelings of“inadequacy (reil,
1976; Klaiber, Broverman, Vogel and Kobayashi, 1975). It '

should be noted that without exception, all of the studies \ j
which investigated changes in psychomotor, psychological
and cognitive functioning® utilized male subjects i
exclusively. E . . i

Effects of Androgen on Libido

Evidence concerﬁing the 1libido-enhancing effects of
androgen in the human fémale comes from three major
sources; (1) early reports of androgen administration to -

g LA
v

treat a variety of gynecological disturbances, including

menopausal symptoms, (2) studies \in which?androgen was

administered in %n attehpt to_treat’b east ‘cancer and, (3)

investigations 1in whigh endogenous androgens were: totally

BRI Ie e

depleted surgically as a therapeutic measure to halt the
course of metastatic breast cancer. |\Despite the serious

methodological shortcomings in each .of | the three areas,

‘e

these reports constitute the only evidence in the
literature for the effect of androgen on human female s
sexual functioning and will therefore be reviewed here.

Soon' after testosterone proprionate had  been

» . L4
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synthesized in the mid 1930's, it was used to treat a
variety of gynecological disturbances such as menorrhagia
(excessive bleeding at the time 6f a menstrual period),
cyclomastopathy (excessive tissue proliferation of the
breast)”, dysmenorrhea (painful men;truation) and menopausal
symptoms in oophorectomized women (Greenblatt, 1942). One
of the earliest studies wundertaken to investigate the

“effects of testosterone reported on menopausal women who

received therapeutic doses of estrogen and concomitantly 25

to 50 mg. of testosterone propionate daily. The therapy’

resulted in the serendipitous finding that sexual appetite
and response were significantly greater than that
experienéed with estrogens alone (Shorr, Papapanicolaou and
Stimmel, 1938), Following this observation, many studies
originally undertaken to assess the efficacy of various
therapeutic agents for the management’ of menopausal
syhptoms almost universally reported increased libido as an
effect of exogenous androgen (Catter;n Cohen and Shorr,
1947; Groome, 1939;  Silberman, 1940). Several
investigators reported, however, that the effects of
ané}ogen adminstration on 1libido ~were dependant upon
previous sexual functioning; women who described "very
little or nollibido“ in the past reported no chaﬁge in

" sexual desire following testosterone pellet implants

whereas those who "had once had 1libido but 1lost it",
reported a marked increase after treatment (Greenblatt,
Mortara and Torpin, 1942; Kupperman and Studdiford, 1953).

Greenblatt, Garner, Calk and Harrod (1950) carried out
a double-blind study to assess the relative efficacy of

..hormones administered sihgly or in combination to

menopausal women. Satisfactory relief of all symptoms was
reported by 96,9 percent of patients who received estrogen

“alone, and ., by 89.6 percent who received an

estrogen-androgen combination (diethylstilbestrol .25 mg
and methyltestosterone 5 mg per day). Only 23.5 percent of

.
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"those who received androgean alone reported symptom relief,

while 83.3 percent of the subjects in the placebo group
reported no improvement of symptoms. Most noteworthy, 66.6
percent of the patiehts stated a preference for the

" estrogen-androgen combination becduse * of increased

well-being and 1libido Ithéy experienced while -on this
regime. These findings were confirmed in a study by

Caldwell and Watson (1952) in whic it was found that .

postmenopausal “women who recei edﬁ a combined
estrogen-androgen preparation showed iﬂproved physical
capacity, increase in weight and improvemeﬁt in memory and
in ability to learn new material. Despitelthe consistency
of the findings of these early studies, it should be noted
that they lacked control groups, used unsyltematic methods

f data collection, and many were [often anecdotal in

nature.
4

N

dreenberg and Leng (1972) adminisStered various doses
of a number of horﬁones to a woman complaining of frigidity
and collected her self-reports: of Panges. Estrogens
increased sexual response to l+, on a scale varying from
zero to five whereas both progestens and placebo elicited a
zero response., However, methyltestosterone administered in

‘15 mg doses orally elicited a 3+ response, intramusculaar

injection of testosterone propronate 25 mg per week
Jesulted in a 4+ requhse and implantation of two 75 mg
pellets of testosterone proved most effectlve, yielding a
S+ response. OE all the hormone preparatlons, androgens
alone consxstently intensified her sexual desire, and
degree of sexual gratification was found to be
dose-related. fInformation regarding exact method of data
collection, duration and sequence of-treatment connditions
was not prgsented.” Though gﬁese findings are interesting,
missing proceduréi details in this uncpntrolled study

render them inconclusive.

4
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A second, though somewhat weak source of(,suo;ort) for
the 1ibido—enhanc1ng effects of androgen comes from the
clinical reports of its adm1n15trat1on in the treatment of
estrogen-dependant breast cancers (Foss, 1951; Kenhedy,
1973). This treatment was based on the belief that 1large
doses of androgen would oppose the effects of estrogen and
thus halt spread of the disease. These women spontaneously’ ~
reported increased libido as a result of the hormone
therapy.' Ho@ever, thea massiveq doses of testosterone
propionate used in these. cases (1200 mg per week), the
confounds inherent in tnﬁs gravely ill subject sample, and
the uncontrolled nature of the reports, detract om the
meanlngfulness of these flndlngs. o -~ Jhl\\\\

A third .series of studies undertaken in the. late ~

. 1950's  and early 1960's concetned women Wwho underwent .

several surgical procedures 1in an effort to halt the
continuing spread of ‘metastatic breast cancer. Foilowing
the administration of estrogen after mastectomy and
oophorectomy, no change in sexual desire was obvious
(Waxenberg, Drellich &  Sutherland,  1959). i However,
following adrenalectomy, carried out because of progression

of the malignant disease, 14 out of 17 patients reported

the sudden absence of all sexual desire. 1In a later study
of seven patients who had oophorectomy one to seven years
béfore the adrenals were removed all reported almost total
loss of sexual feelings and responsivity after
adrenalectomy (Drellich & Waxenberé, 1966). A few of these
patients had reported' only moderate changes in .sexual
feelings and _response after their earlier oophorectomies.

It was concluded that the total loss of endogenous androgen

as a result of adrenal ablation was in large part
responsible for the observed rad1ca1 decrease in 11b1do in
tnfse patients. ©

5
« .
Schon and . Sutherland (1960) ﬁvaluated the sexual
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x

" functioning of women from the time they were faced with-the

“&iagnosis of breast cancer'thouqh the beriod covering the

various surgical procedures ‘ related to its treatment.
éighty—five percent of the women retained the same degree
of sexual desire and frgguency after mastectomy as before
and 75 percent uexperienced the same intensity of
gratificétion. It was therefore concluded that méstectomy

did not appreciably in{luénge sexual behavior. Of 'six

‘women who underwent subsequent bilateral oophorectomy,

$exual desire remained at the same level in fouxr patients,
decreased mildly in one anF in one aother, it dropped to
zero. Half the patients reﬁ&rte£ that sexual activity
remained at preoperative levels, “while half reported a
decrease. Once again, the authors concluded that
oophorectomy appeared to have no appreciable effect on

sexual functionintg., Statistical evaluation of these data

‘was not undertaken because of the small sample size.

*Subsequently, 30 women who had had mastectomies and

oophorectpmies underwent hypophysectomy (removal of the
pituitary) as a therapeutic measure to check the progress
of metastatic breast cancer. None of these patients had
been adrenalectomized. ' Interviews done ten months
postoperatively revealed that in B7 percent of patients,
sexual activity was %ess frequent or totally absent, and in
85 percent, sexual gratification was red&ced or not
experienced. The adminis;ratién of thyroid hormone and
cortisone had no effect on sexual behavior. It was
concluded that the absence of the tropic pitéaitary hormone
that activitates the adrenal production of androgens
accounted for the observed dfast&c decline in sexual
functi®ning following surgical removal of the pituitary.

In this study, data conéerning presurgical levels of sexual

'functioning consisted of retrospective verbal reports. A

more critical caveat with regard to all of these findings
refatgs to the nature of the population that was studied;

assessment of parameters of sexual functioning in women who

~
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required three major surgical procedures in an attempt to
halt progress of a mN}lgnant disease serlously brings into
question the meanlngfulness of these observations.
Nevertheless, these reports remain the most frequently
cited as evidence of androgen's libido enhancing properties.
in women, °
) ) i

In a review Lamticle, McCauley ‘and Ehrhardt (1980)
provided guidelines with respect to future research on
androgen and human female sexuality during the menopause.

They suggested that behavioral data be detailed and

accurate, that hormone measurements be undertaken, and that,

social and cultural circumstances and somatic symptoms be
evaluated 1n menopausal women in order to separate possible
influences of these varlables on sexuality from the effects
of hormones. . )

-

The Present Study

The menopause liter;ture contains few studies which
have focused on hormone-behavior relations during this
phase of life. More ébmplete information on which of the
behavioral symptoms commonly reported at the time of
menopause are directly attributable to endocrine changes
and which are due to concurrént aging and associated
mid~life changes (Nétman, 1979) would -have important
theoretical and clinical implications. Such research would
add”’ significantly to our knowledge of gonadal
hormone~behavior relations in women and could lead to more
prec{sely focused clinical treatment Strategies.

x

Hysterectomized and oophorectomized women provide a

unique oppor tunity for studying hormone-behavior

relationships because of the abrypt endocrine changes that

" result as a consequence of the surgery. Additionally, the

commonly accepted clinical practice of administering sex
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steroids, singly or in combination, to premenopausal women

who ' have undergone‘oophorecﬁomy,.permits thé study of the

physical and psychélbgical effects of gonadal hormones

under controlled conditions. Differential response of the

three menopausal symptom constellations to + the
administration of estrogen\ and/or androgen to
oophorectomized women would imply varying etiolgies

requiring different treatment strategies.

This research project was undertaken in /order to
assess the effects of sex steroids on mood, on physical
symptoms, and on <cognitive and sexual functioning in
menopausal women. The study was designed to control for as
many intervening variables as possible. Several features
of the experimental désign increased the prob}bility that
behavior‘ changes , accompanying hormonal manipulations were
in fact attributable to hormonal effects per se. _ This
prospective study investigated a homogenoeous populatkon of
women wfth respect to age, endocrine status and general
health. Assessment instruments in common usage, having
known reliability, validity and established norms, were
employed to assess changes in‘péychological functioning.
Dosages of the various hor al preparations -were equated
and drugs were administered parenterally thereby minimizing
confounding influences of various dosages of hormone and

eliminating the issue of compliance. Random assignment of

"subjects to treatment groups and the double-blind nature of

the design served +to preclude experimenter and subject
biases. Plasma hormone and gonadotrophin levels sampled
ihmediately following bsychoIogical assessment provided a
rigorous test of\ the poséible associations between
ci;culat%ng hormone levels and psychological and physical
functioning. Completion of written self-reports daily

’throughout the entire course of the study allowed
- consistent monitoring of the wvairables of interest,

Finally, the inclusion of two control groups -- one which
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served as a control for any placebo effects of the sex
steroids adminstered, and one to control for théhimpact of
the specific surgical procedure itself -- provided critical

bases of comparison ~Q§ainst which to evaluate changes in
the hormone treatment groups.

Although estrogen is the hormone most crucially
implicated with respect to symptom formation at the time of
imenopause, there 1is a paucity of studies that have
investigated the effects of andrbgen, a normal secretory
product of the adrenals and ovaries. ‘Surprisingly, the
role of this steroid with regard to female psychological
and physical health is largely unknown. It was therefore a
specific goal of this experiment to investigate the effects
of androgen, ‘administered alone or in combination with

estrogens, on parameters of psychological and physical

functioning in oophorectomized women. To date, no
well-controlled study «could be located that had attempted
to assess empirically the effects of androgen

administration in menopausal women.

To summarize, the objectives of this experiment were
to (1) .assess the effects of estrogen and androgen,

administered individually, and in combination, on sexual,

psychological, somatic, and cognitive functioning in
oophorectomized women within the context of a
well-controlled experimeglal design; (2) to provide

guidelines with respect to the type of hormonal preparation
which effectively alleviates specific menopausal symptoms
and (3) to address the theoretical issues with regard to
the effects of estrogen and androgen on mood and behavior
in the human female. |

METHOD -

Subjects and Subject Selection

A) Subjects e
’ e
N | .
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Forty4seven women were fzcruited from the practice of"

the Chairman of a Department of Obstetics and Gynecology at
a university teachingrpospital in Montreal, Canada. At the
time of an office visit when it was determined that the
patient ¢ needed to undergo surgery, the gynecologist
evaluated her suitability for inclusion in the .study
according to a list of selection criteria desqribed below,

Women who agreed to meet with the experimenter for purposes

. of an explanation-of the goals and procedure of the study

were then referred. Subjects were interviewed between
January, - 1980 and October 1981 in the order that they were
seen in the gynecologists' office. Eight subjects who met
the selection 'criteria and who were initially interviewed

and tested did not denptinue in the study; two women decided

"to defer surgery, one refused to «comply with the

self-monitoring procedure after one week and one was
eliminated after the first post-operative month because she
declined tbo accept random assignment to drfug groups. In
addition, one subje¢t was found to have an unsuspected
carcinoma of the owary at the time of surgery which
precluded her participation in the study.r In three cases,
the random assignment code had to be broken because
subjects were experiencing distressing frequencies of hot
flushes. On‘this basis, two subjects were eliminated from
the study at the end of the first treatment honth; one had
received placebo and the other, androgen-alone. The third
subiect, who as well had beén given androgen;alone, was
eliminated from the study at .the end of the second
treatment month. The'remaining 39 women compriéed the pool
of subjects who were assigned at random to the experimental
groups. Subjects ranged in age from 29 to 52 years with a
mean age of 45.1 years.

B) Subject Selection Criteria

: In order to maximize the ability to attribute ‘somatic
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and ' behavioral changes to the experimeﬁtal manipulations,
thé attempt was made to secure a subject sample which was
‘as homogeneous as possible. Thus several criteria were
adhered to in selecting subjects for this study. Firstly,
subjects bad to ‘be premenopausal women who requred a TAH
and BSO for reasons other than treatment of malignant

e

disease; 1if the pathology report indicated the presence of

4

an unsuspected malignancy, the patient was eliminated fram
the study. It was required that subjects be married or \

SN

associated with a steady partner for at least two years and

that the partner be in a state of gooé general health. -
Likewise, subjects had to be in a state of good generél "
health aside from the symptoms necessitating the surgery.

e

An additional requirement was the absence of a recent (five
years) or current history of seriods psychological problems k
for which treatment was obtained. Current treatment- with
any medications for physical or péycholoéical symptoms :
precluded participation in the study. Finally, subjects ' j
had to be willing to wcomply with' the experimental
procedure. N

.~
'

In order to avoid the possibility of unstandardized
information being conveyed to the subject prior to

PR SO TSNP

recruitment into the study, the gynecologist did not
discuss the experimental proc%dure with the subject. Women
who fulfilled the selection <criteria met with the

experimenter for an initial interview. The Information and

i A e

Consent Form was presented to . the subject at that time
(Appendix A). . This form was desighed both to explain the : ¢
procedure and goals of the study and to  emphasize the
voluntéry nature of participation. Subjects signed the
consent portion of the form at the time of the initial
interview with the experimenter to indicate their

- understanding of. these issues and their desire to
participate in the study. ‘ |

!
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Desién and Proéedhrel ) ‘ , r
A) _Treatment Groups _ } B !
Subjects were. randomly assigned to one of four drﬁg
treatment groups at Dbaseline. All drugs were given

intramuscularly onéq a month fdr the first four H
postoperative ménths.' The method and rationale for 3
determining drug ddsages of the individual preparations :
appear below. The treatment éroups consisted of "an

estrogen-androgen (E-A) combined drug (Climacteron, - ;

Merck-Frosst), an estrogen alone (E)}) drug (Delestrogen,

RS 11

* Squibb), an androgen alone (A) drug (Delatestryl, Squibb),
and a placebo (PL) preparation (Sesame oil). The inclusion

[=3
L e e

of the PL group was intended to control for possible
changes in symptoms and' behavior as a result of the
endocrine changes attendant upon bilateral oophorectomy.
Moreover, data generated by premenopausal women who had
undergone TAH and BSO and who were nét receiving exogenous
hormones would provide information concerning the incidence

and sevérity of symptoms as a function of their altered

endocrine status. =

'
s

- B)_Hysterectomy Control Group ;

Nine women who required a total abdominal hysterectomy

.(TAH) without bilateral salpingo-ocophorectomy (BSO) were

recruited to serve as a épdtrol group for the nonspecific

effects of TAH in thé absence of endocrine changes. Save Co
for the retention of their ovaries at the time of surgery,

these subjects met the same selection criteria as those in :
the treatment groups 'and underwent ~ an “identical '
experimental procedure except for the administration of . ot
hormones. These subjects ranged in age from 30 to 40 years
with a mean age of 36.3 years. : ; :

C) _Computation of Drug Dosages
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It was neceésary to ensure that subjects in the
hormone treatment groups would receive equal amounts of
estrogen and androgen per dose. Different dosages of
hormones could have led to differential effects on sbmatic
symptoms and an aother variables of interest, thus
confounding the findings. The procedure used to equalize
the dosages was to calculate the molecular weights of the
salts to which each of the estrogen and androgen
preparations were bound. This sum was then subtracted from
the weight of the total compound. The residual representéd
the amount of free estradiol and/or testosterone in each
dfug. - After the amount of Eree hormone in -each drug was
thus obtained, it was determined that 0.63 ml of the
estrogen-alone (E) preparation (Delestrogen) was equivalent
to the amount of ‘'unbound estradiol in 1 ml of the
estrogen-androgen (E-A) preparation (Climacteron). In the
same manner, it was also determined that 0.48 ml of the
androgen-alone (A) drug (Delatestr?l) was equivalent to the
amount of unbound ﬁestosterone in the combined drug.
Subjects in the placebo group (PL) received 0.5 ml of
sesame oil monthly which was selected because it is used as

the suspension. for the E-A combined drug. The composition

‘of the three hormonal preparations and the dose equivalence

calculations are found in Appendix A.

a

Design Overview

Two experimental designs “that 'differed only with
regard to the number of time periods involved were used in

this study. The basic design was a five -(treatment groups)

Il

x five (time periods) factorial with repeated measures on
the second factor. This design pertained to wvariables
measured by means of a dally questionnaire. A five

(treatment group) x three (time periods) factorial with

.repeated measures an the second factor was used with regard

to measures that comprised a psychological. test battery.

O
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Figure 1 is a diagramatic representation of the
experimental design. )
Time Periods

A) Iﬂectibn Times : :

At the time of referral, subjects were assigned a

. . . : X . I
" number in the order in which they were recruited into the

study. The sequential numbers corresponded to a previously
devised random assignment list of subjects to treatment
groups. The random assignment list was in the possession
of a staff gynecologist who was not otherwise collaborating

“the study. The double-blind nature of the investigation

in
was thus assured; neither the experimenter nor the subjects

Y
were aware of group assignment.

Subjects in the four treatment groups each received a
total ~of four injections during the couz;se of the study.
The first injection was administered on the third
postoperative day by the ward nurse.- The drug order for
this injection was written by the staff g{mecclogist_ who

was in possession of the' random assignment list. Subjects

returned to the hospi'tal three times at. monthly intervals
to receive injections that were given by the office nurse.
The first three injections (one administered after surgefy,
and two as outpatients) contained the same hormonal
preparation for each individual subject; this three month

series of injections, therefore, <constituted the drug
treatment phase.

3

b}
T

The fourth injection, adminisitered on the first day
of the fourth postoperative month to subjects in all four

.kreatment groups, was a placebo. This design feature was

inténded to determine whether mean scores on the variables
measured would change when hormones were withdrawn. Such
within-group changes, if they occurred, would provide
supportive evidence of hormonal effects on the behaviors
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tested. In addition, the magnitude of the .within-group

changes from the treatment phase to the end of the placebo‘

month would provide information concerning the effect of an
ébrupf change in endocrine status on behavdior with the PL
group scores serving as a' basis for comparisoh. The time
interval between injections for all sdbjects ranged from 26
to 32 days (mean = 29.7 days). |

’
-

B) Test Times

This study {nvolved two testing procedures for all

'subjects. The first procedure: consisted of daily

monitoring of symptoms and behaviors throughout the
approximate five month course of the study by means of a
questionpaire. Thus, mean scores for each of the five
months comprised the five (treatment group) x five (time
period) repeated measures design.

The second testing procedure consisted of three test
sessions at different points in the study during which a
psychological test battery was administered. The first
test session occurred at ' the time of the initial
preoperative interview; the second was carried out on the
third day following the third injection, and the final test
session took place on the last day of the placebo month.
Venous blood samples were obtained immediately following
each of the three test sessions in order to measure plasma
levgls of total estrogens, testosterone, LH, and FSH.
Thus, mean scores on the measures in the psychological test
battery administered at these three times constituted the
five (treatmént group) x three (time periods) repeated
measures factorial design of the second testing procedure.

The attempt to investigate the relation between the
dependent variables and plasma hormone and gonadotrophin
levels gquided the choice of the three test sessions, At
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baseline, mean‘ scores on the measures reflected levels of
fuﬁctibping associated with endogenous levels of hormone,
for each individual subject.. The timing of the second test
session was intended to coincide with either a peak or a
stable maximal level of plasma.hormonesmaludng the third
treatment month. Since dose-response data with respect to

the specific drugs used in this study were not available,

the time of testing could not be determined empirically.
Clinical report and evidence from pharmacological studies,
ﬁowever, indicated that maximal plasma 1levels of hormone
occurred one to five days following injections of other ) ?T”
estrogen preparéﬁions {Rauramo, Punnonen, Kaihola & : §

Groéroos, 1979; Yen, Martin, Burnier, Czekola, Greaney &
Callantine, 1975). Accordingly, subjects underwent-a test

session and had a blood sample drawn on the third day :

following ‘their third injection. The last day of -the
placebo month was chosen as the third test sessian ir order
to maximize the likelihood that the hormones administered
during the treatment phase had been completely metabolized
: thereby mifimizing any effect of exogenous hormone on the
measures. . _ to .
» .

To summarize, each subject undétwen; a test session . ?
and had a blood sample faken preoperatively. Subjects were
then éiven 30 questionnaires and envetopes and instructed

; to fi11 out and mail one form each day until their
f admission o the hospital. On the third postoperative day, . A

each subject was given an injection of hormone or placebo

by the. ward nurse. At the same time, they received 30 '
'questionnaires and envelopes, Following their hospital -
discharge after surgery, subjects returned to the hospital

on five occasions during the course of the study =-- three

times to receive an injection and a ‘monthly supply of
questionnaires and twice for psycholégiéal test. sesSions
coincident with the drawing of a blood sample: The
sequence of testing is shown in Figure 2. ' ¢
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‘A) Preoperative Baséline Period .
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Materials - o 1
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Several measures were administered only during the

B

preoperative baseline test period in érder to géther data
relating to a variety. of subject characteristics. An

Initial Interview Form (‘Appendi'x A) was used to elicit

information pertaining to soc,iod'emographic data, previous
medical hi'(story, pasct and current gynecological history and
health 'of the partner. The Marital Adjustment Scale (Locke
& Wallace, 1959) was administered because of ‘the
possibility that extreme- marital disharmony miéht have
confeunded any effect of drug on mood, somatig@ymptoms and
sexual fuhctioﬁing, It is a 15-item self-report inventory
which requi:res th’e\ subject to rate wvarious aspects of
married life. The test has demonstrated good test-retest

‘reliability (Kimmel & Van der Veen, l?ﬁ. It is”also the’

most frequently reported. measure of ai‘ita’l ‘satisfaction
(Burgess, Locke . & Thomes, 1971; Weiss, Hops & Patterson,
1973; Wi‘11§, Welss & Patterson, 197'45 ;nd t}ws, provides a
basis for cqmparison with others studies. The standard
cut-off score of 100 as recommended by Burgess et al.
(1971) was used to disi:inguish between unsatisfactory and
satisfactory marital relationshi;‘:s.‘ '

s

The third instrument used only . at baseline was the
Eyseﬁck Bersonality Inventory (EPI). It is .a short,
reliable and valid measure of two dimensions of personality
-— extraversion—introversion and neurotjcism-stability
(Eysénc;k, 1962; Eysenck, 1963; Kramer, 1965), Itnﬁas been

*determined that this measure is of use in any study where

it may be suspected that personality and  indivijdual
differences' are 1likely to have an effect on the dependent
v;riabj.és (Eysenck & Eysehck, 1968)..
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questionnaire daily.

B) Daily Menopausal Rating Scale (DMRS) :

The DMRS (Appendix B) was the instrument used to
measure daily changes in somatic, affective, and sexual
functioning during the study. 1It’'is a 17-item self-report

questionnaire which proved to be a reliable and fairly

' sensitive index of drug " effects in a previous study

(Sherwin, Brender and Gelfand, 1980). Maﬁ% questions dealt
with quqntifiable, di;crete behaviors such as the number of

. arguments engaged in per day (question 5). Other items

required the ‘subjects to rate a specific mood or behavior
for each previous 24 hour period on a bipolar rating scale
which had a range of one to seven. The poles of every

-

scale had a verbal description of the mood or behavior in
question. Subjects ' were asked - to fill  out the
questionnajire at a convenient but similar time each day ﬁo
aid in éstqblishing questionnaire completion as %» daily
routine, At the beginning of each month, subjects were
given 30 - questionnaires and 30 st&mped, ielffaddressed

envelopes. They were. asked to complete and. mail a

]

C)_The Psychological Test Battery T , R

The PsychologicallTeét Battery,‘adminigtered at three

points ‘ip time during the ‘course of the study, included

- measures of somatic, affective, and cognitive functioning.

i) The Menopausal Index (MI). The MI, revised'byﬁNeugarten.

i L2
and Kraines (1965) was originally published by Blatt,
Wié¢sbader and Kupperman (1953).. It lists 28 symgﬁoms most

often reported by clinicians and by-women themselves as

being typical or frequent complaints at nfenopause,
Symptoms were A divided, on an intuitive basis, into three

v subgroups=-§omatic (12. symptoms), psyéLOSomatic (£ive
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symptoms) , * and péyéhological—(ll symptoms) (Blatt et al.,
1953). The score reflected the total number of symptoms
reported by the subject. Three subscores are also derived
which represent the number of symptoms réported under the
three categories. This scoring method thus yields
information about the 1nc1dence of symptoms in menopausal
women although not about the intensity of these symptoms
which is known to be highly wvariable (McKinlay and
Jefferys, 1974). The scoring system of Blatt et al.
(1953) provided a weighted numerical index of 11 menopausal
symptoms which does ‘take into account both incidence and
severity. However, the authors of this 1instrument based
their weighting of hese symptohs on what they termed
"presumed diagnostic 7 significance". Thus, vasomotor
symptoms were scored as four, parasthesia (listed as
numbness and tingling), insomnia énd nervousness as three
.and other symptoms such as depression, dizzy spells and
fatigue as one. Because this numerical weighting method
seemed SOmewhat arbltrary, it was decided in this study to
require each subject to rate the severity of each of 26
symptoms adapted from Neugarten and Kraines (1956) on a
bipolar rating scale which had a range of one to seven.
The 1low end of the scale for each symptom was descri:a2d as
Jalmost never" while the extreme end stated "very often”
The subject was instructed to ¢ircle the number which best
represented the éeverity with which they were currently
experiencing .each symptom. In accordance with Blatt et al.
{(1953) ,nine symptoms were categorized as being somatic,
"fiye as being psychosomatic and 12 as being psychological
(Appendix B).

ii) The Multiple Affect Adjective Checklist (MAACL). The

MAACL is a self-administered inventory which measures three
affects -- anxiety, depression and hostility (Zuckerman and
Lubin, 19565). The "Today Form", used in this study, is a

sensitive, valid and reliable 1instrument which measures

/
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current levels of the affect qemensions and was
specifically designed for use in repeated measures studies
(Hankoff, Rudorfer & ‘Paley, 1962; Tolor & Mabli, 1965;
Winter, Ferriera & Ransom, 1963; Zuckerman, 1962).
Subjects were required to selett - from a list of 132
adjecéives those which described how they felt at the time
of test administration. This  instrument has been

frequently used in hormone-behavior studies in order to

provide measures of affect as they relate to different

hormonal states (Lubin, Gardner and Roth, 1965; Persky,
smith and Basu, 1971; Zuckerman, Nurnberger, Vandieveer,
"Barett and den Breeiyen, 1963).

Three tests, inc¢luded in the Psychological Test
Battery, were givén in order to assess the effects of
hormonal changes on different aspects of intellectual
functioning.

iii) Digit Span. The Digit Span, a subtest of the Wechsler
Memory Scale (Wechsler & Stone, 1945), was wused as a

measure of short-term memory. Three comparable tests were
devised, based on the 1items 1in the manual (wWechsler &

Stone, 1965), one for wuse in each of the three test

sessions, with order counterbalanced across subjects. The -

instructions .given to the subjects and the three sets of
stimuli appear in Appendix B.
/

\ |

z

iv) Abstract Reasqnfng (AR) . AR, a subtest of the
Differential Apptitude Test (DAT) (Bernett, Seashore &

Wesman, 1974) is intqnded as ® hon-verbal measure of a

persons' reasoning ability. It involves the ability to

perceiye relationships in abstract fiqure patterns. The

series presented in each problem requires the perception of

an operating principle in the cHanging diagrams. In each
instance, the subject had to discover the principle or
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principles governing the change of the figures  and-" gibe
evidencé of her understanding by designating the diagram
which should legically follow.-by choosing one of the four
options presented. The first 25 items of Form §, the
second 25 items of Form § and the first 25 items of the
alternate Form T were administered respectively, ét each of
the three testing sessions. The order of testing was
counterbalanced across subjects. Subjects were allowed
%2.5 minutes ‘to compfete the task.

v) Clerical *Speed and Accuracy (CSA). éSA, another subtest

of the DAT is intended to measure speed of response in a

simple perceptual task. ' For each item, the subject had

first to select the combination of numbers and/or letters

which is underlined in & sequence of numbers or l?pters

underlined in the test booklet) theq bear it in mind while
a

seeking the same combination in

combinations on a separate answer sheet. The objective is

to measure speed of perception, momentary retention, and
speed of response. The first and second haives of Form S
(50 items) and the first half of Form T constituted the
three tests administered at the three testing sessions
during the study with order counterbalanced across
subjects.

Plasma Hormone Assays

Venous blood was drawn in four 10 ml Vacutainer tﬁbes

containing 143 U.S.P units of sodiﬁm;;heparih. The ~ tubes

s

were immediatefy placed in chipped ice and were centrifuged

JAn a Sqrvall RC-3 aGtomatic refrigerated centrifuge for ten
. minutes at 2000 r.p.m. The plasma was then aliquoted into

four glass culture Eubesa covered with parafiim, 1labelled
and stored at -70 degrees Celcius. All samples from each
subject were measured in the same assay at the conclusion
of the study. Assays were performed in the labofatory of

group of’ similar

e
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Dr. ° H. Guyda, Chief, Department of Endocrinology,
Montreal Childrens' Hospital, Montreal,, Canada.

(A) Total Plasma Estrogens

E
estrogens (estrone and estradiol) were

Total plasma

N f “u ] . ..
measured by means pf radioimmunoassay. The extraction of

protein before the addition of antiserum ensured that both

free and previclsly bound hormone were being assayed. R
Endocrine Sciénces antiserum No. E17-94 (Endocrine™ _

Sciences Technical Bulletin, 1972) was used. A standard

curve of percent binding and pg/ml was derived for each
assay. ‘ '

(B) _Testosyerone

Pl .

Pladma : testosterone was me;sured using the
Covalent-Coat Radioimmunoassay Kit (Bio-RIA, Montreal,
Canada). The Testosterone (125 I) Assay detects the total
unconjugated form of this steroid. It does not distinguish
true free testosterone from protein (albumin ‘and SHBG)
bound testosterone.

~
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Daﬁa Analysis

\

Huck and McLean (1975) have advanced a number of '%
arguments concerning the appropriate statistical procedures
for a pretest-posttest design. Their contention is that,
since zféaéﬁéne\effects only influence the post test data,
a repeated—measureé ANOVA applied to this design will yield
rén_E test for fhe main effect of treatments that is too
conservative, In this study, although all the subjects
were premenopausal, their ages ranged from 29 to 50 vyears
indicating, 'a priori, that their plasma levels of.
endogenous hormones were likely dissimilar. To the extént
that hormonal status does aﬁfect the variables studied, the
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possibility‘existed that subjects might differ on the
psychological and physical measures at baseline even though
no treatment had been administered. This information would
have been of great interest and it was for this reason that
the data were analyzed wusing a repeated-measures ANQOVA
computer program. ' '

‘

The problem of choosing a particular posteriori
multiple-comparison procedure to apply to a particular set
of experimental data has never been properly resolved
(Ferguson, 1981).. In terms of per—comparison Type I error,
mul;iple comparison procedures may be ordered from low toi
high ‘as follows: Scheffé, Tukey, Newman-Keuls and Duncan.
Historically, the Scheffe method was preﬁerred for unequal
sample sizes because it {is based on the sampling
distribution of F and thus is not dependent upon egual
var}énces of the means nor consequent;y upon equal sample
sides for its validity (Scheffe, 1959). The Tukey test,
based on the studentized range statistic (Tukey; 1953), was
derived under the restriction that the variances of the

sample means are equal, and therefore the number of

observations per sample must be equal. Recently, however, -

modifications have been developed that reiate to the
validity of using the Tukey test with data obtained in
actual research settings which often fail to satisfy the

requirements of the derivation (Keselman & Rogan, 1976). -

Several authors have recommended the modification of
replacing the group size with the harmonic mean of the
unequal group . sizes (Kirk, 1968; Winer, 1971).

The issue of how large a disparity between'group sizes
is 'permissible in the use of the Tukey test with the
harmonic mean modification has been addressed nby several
investigators. Petrinovich and Hardyck (1969) compared the
several methods used for paired comparisons among all group
means following analysié of variance for sensitivity to
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violation of stated requirements. No appreciable change in
Type I error rates was found between the Scheff€ and

"modified Tukey test when sample sizes differed by a ratio

of 3:1, They concluded that suct! conditions as unqual
saﬁple éize, unequal variances, nonqokmal populations etc.
seem to make little difference to the Tukey and Scheffé&
methods. The appropriateness of the use of‘either test on
any data appropriate for analysis of variance was

supported.

smith (1971) investigated the effects of the magnitude
of differencés in group sizes, average group sizes, and
number of groups in the compérison using the modified Tukey
procedure. - It was .concluded that the studentized range
technique is insensitive to violation of the assumpfion of
equal group ;ize. Even under severe conditions of unequal
group sizes (3:1), the test was robust. These findings
were confirmed by Keselman and Toothaker (1974) who tested
both methods using combinations of unequal sample sizes and
unequai variapées. These authors likewise concluded that

the modified Tukey method is as robust a statistic as the

Scheffé method not withstanding the 2:1 disparity in both

sample sizes and in variances used in their study.’

Késelman, Murray and Rogan (1976) further investigated

‘the effect of the hagnitude of the disparity between

unequal sample sizes on Type I error probagbilities using
the modified " Tukey test. They demowstra;ed that for a
disparity between two groups of 1.9 :1, the Type I
experimentwise probability was .012 at the .01 nominal
alpha level. With four groups having a disparity of
1:1:2.1:2.1, the Tyﬁé I experimentwise probability was .013

- at the .0l nominal alpha level. Furthermore, the empirical

\

Type I error probabilities rarely exceeded their nominal
significance levels by more than one percent even when the
groups differed by 40:1. They recomménded, howevef, that

~
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the Behrens-Fisher modification rather than the harmonic
mean be used when the disparity between sample sizes was so
extreme. The authors concluded that the Tukey test need
not be restricted to comparisons in which sample means are
based on an equal number of observations and, once again,
emphasized the appropriateness of using the modified Tukey

method for pairwise comparisons among unequal sample sizes.

In the present study, the largest disparity between
sample sizes was 1.7:1. In accordance with the evidence
reviewed, this difference permitted the use of the Tukey
method incorporating the harmonic mean modification for the

post hoc analysis of pairwise compair’sons.

The Tukey test with the harmonic mean modification was

used to séparately analyze pairwise comparisons on columns

(within group) and rows (between group). It was therefore. .

necessary to compute a pooled error term for the between
group comparisons (Winer, 1971).. In each instance this
procedure increased the size of the error term for the

between group comparisons thereby making these statistical

analyses more conservative.
- . —“RESULTS - - — — ~ - - - =
Subject Characteristics

There were 12 subjects in the E-A group, 12 in the E
group, seven in the ‘A group, eight in the PL group and nine
in the hysterectomy CON group. )

A

7

Statistical analysés were carried out on several
socioeconomic and personality parameteré of the subjects in
~order to assess whether subjects in the five treatment
groups were homogeneous with respect to these
_Characteristics 'at baseline.. Occupational status was
determined according to the scale devised by Pineo and
Porter (1967). Forty-one of the 48 subjects (B85.4 percent)

|
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worked outside of the home. 'Tﬁe occupational status of the

~remaining seven women was calculated according to the

husbands' occupational status.

A series of one-way analyses of variance (ANOVAS) were

carried out on the.means of the five treatment groups for .

the variables on age, years of scolarity, occupational
status, the neuroticism and extraversion scores of the
Eysenck Personality Inventory and on the Marital Adjustment
Scale  score. All ANOVA Summary Tables appear in Appendix

- C. The ANOVA on age-demonstrated a significant main effect

for group, _F,(4,43)=5.05, "p < .01. Post hoc Tukey tests
demonstrated that subjects i;-the hysterectomy CON group
were significantly younéer than those in the other four
treatment groups. There were no significant differences
among the groups with regard to the means of the other
variables analyzed, This information is summarized in
Table 1. Since it was only the mean for age which differed
between the hysterectomy CON group and the four treatment
groups, the two means presented in Table 1 represent the
grand méan of the four treatment groups and the mean of the
hysterectomy CON greup.

The Daily Menopausal Rating Scale. (DMRS) G

The data which were subjected to statistical analysis
consisted .of mean daily scores for each subject on each
variable on the DMRS, The mean number of preoperative
baseline days per subject was 15 (range = 11 to 26 days)."

\

The mean of the first two weeks of each treatment month fonx}

each subject on each variable was computed and used as the

mean score _fqr that month for any given variable. This

procedure was empléyed in order to maximize the probabilfpy
of finding a drug effect; siﬁ%e dose—résponse data is not
available for the hormonal preparétions used in this study,
the mean of the first two weeks following- drug
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*

administration was thought to encompass the time period
d?rlng which plasma horione levels would have been stable
at some maximal 1level. Therefore, the means of the
treatment months were computed by dividing the total score
for the variable in question by 14 (days) for each subject
for each treatment month. ‘

Similarly, for the placebo month, an attempt was made
to maximize the likelihood that the hormonal g¥eparation
administered 1in the prior drug treatment month had been
completely metabolized. Accordingly, the mean of the 1last
two weeks of the placebo month for each variable was
computed and represented the individual sup]ects' score for
that month. Therefore, the DMRS data for each subject were
the daily ﬁzans of the preoperative baseline s;ores, the
daily means of the first two weeks of each of’' the three
treatment months and the daily means of the last two weeks

of the placebo month.

Mean scores for each sub]ect for the five months were
analyzed using Ana1y51s of Varlance for Repeated Measures,
This was a five (Treatment Groups) ;ﬂﬁ;ve (Time periods)
mixed model design ANOVA for wunequal N's. There were
therefore three main factors ‘in the design; treatment
group, time and subjects. Subjects were nested in

.treatment groups and crossed with time.

Somatic¢ Symptoms (DMRS)
A) Hot Flushes - ’

Subjects were instructed to record the number of hot
flushes they had experienced each day by circling one of
the fiv% frequency intervals provided on the questionnaire.
The intervals were: None, 1-4, 5-10, 10-20, and over 20. A
score of zero to four wés assigned to each interval

respectively. The mean relative frequency of hot j flushes

1
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for each time period was computed by summing the interval

scores f6r each subject and dividing by the number of days’

”

in that time petigd. |

The ANOVA Summary Table for mean number of hot flushes
demonstrated a significant main effect for Gtoup,
F(4,43)=5.71, p < .001; for Time,_£(4,172)=12.98,_g < .0001

and a significant Time x Group interaction, F(4,172)=3.97,
p < .0001. . A graph of the group( means of hot flush
;}equencies is found in Figure 3. Tukey post-hoc tests
(Table 2) showed that the PL group and the A group both
reportedsa significant increase in the mean frequency of
hot f1u§hes from bgseline to month three of treatment
whereas there were no significant ‘increases in the E-A, the
E or the CON groups. Additionally, all four treatment
groups reported a significant increase in frequency of hot
flushes from baseline to the end of the placebo month. The
CON group however, reported no significant changes in. hot
flush frééuency throughout the entire course of the study,
having maintained a stable, very 1low frequency of this
symptom. Between group post-hoc tests show that although
there were no significant d@fferences at baseline, by the
" second month of treatment, the PL group and thé A group

~ were reporting significantl® increased frequencies of hot

flushes compared to the two groups who received estrogen
(E-A and E). The latter groups did not differ
significantly in hot flush frequency from the hysterectomy
CON group during treatment. At the placebo phase, all four
treatment groups reported a significantly increased
frequehcy of hot flushes compared to the hystfrectomy CON
group.

f
B) _Headaches, Nausea, Sleep.Quality, Appetite Quality

»

é

+ The ANOVA showed no significant main or interaction

-

effects for nausea. « v
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There was a significant main effect for Time 1in the’

_analysis' of headache frequency, F(4,172)=2.36,.p < .05.
Tukey post-hoc tests between the roJ— meéans of each time
period” (Tablé 3) showed that the only significant change

-thét occyrred was an increase in ﬁhe mean number of
headaches from month three of treatment compared to the end
of the placebo phase.

-

The ANOVA for sleep quality likewise '_showed a
significant main effect for.Time, F(4,172)=3,27, p < .0l.
There was a significant increase in 'sleep quality during
_the postoperative period irrespective of group (Table 4).

\Raﬁings of appettite . analyzed by means of an ANOVA,
similérly,showed only a significant main effect for Time,
F(4,172)=11.14, p < .0001.. Post-hoc Tukey tests on the row
means for quality of .appetiée (fqble 5) ~demonstrated a
consistent, significant increase in appetite from the first
postoperative month to the end(of'tpezplacebo phase. : Thjé
change in appetite occurred across groups. "

>

‘Sexual Functioning

A)Sexual Desire . ) .
: ‘o

Figure 4 indicates changeé in the mean level of sexual

. desire” in graphic ‘form. . The 'ANOVA on this measure

demonstrated a2’ significant main effect for Group,

F(4,43)=4.92, p < .0l; for Time, F(4,172)€11.96, p < .0001;

and a significant Group x Time interaction, F(4,172)=2.30,

. p < .00l. Within and begween'grqup Tukey tests a%q/ found

in Table 6. '.All groups except for those receiving androgen
(E~A and A) reported a significant éecreasq in meano,levef
of sexual desire from baseline to month one of treatment.
:Moreover, the E-A group Slone reported a decrease in sexual
desire from the third treatment month to the end'of the
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placeoo phase. The between group comparisons showed that
although there were no significant differenoeé,between the
.five groups in mean level of sexual desire at baseline, by " )
month three of treatment, the E, the A and the PL groups
reported siinificantly reduced levels of sexual desire
compared to the hysterectomy-CON group. Thus, only the E A
s group did not differ from the CON group during the third

».¥

treatment month. During the placebo phase, following

withdrawl of hormones, all four treatment groups reported a

/

significantly/, reduced level of sexual desire compared to
the hysterectomy CON group. . *

S e L A ARE A D am

B). Sexual ?antasies

Changes in mean number of sexual fantasies are
.. presented in graphic form in Figure 5. The ANOVA ‘on these

data showed significant « main- effects for  Group,
F(4,43)=2.69, p < +04; and for Time,. F(4,172)=9.66, p <
30001;‘ and a 51gnlflcant Group X Time ‘interaction,

E(4,;72)=1182,_ o] <\ .05, Tukey post hoc tests ppear in

Table 7. .The within
group and' the bysterectomy CON group both ryeported a .

gidup comparisons'showed that | the E-A

I,
s1gn1f1cant 1ncrease in the mean number of sexual fantasies
from month one to month three of treatment. . |

There . were .no \significant differences in the mean
number ofgsexua; fantasies between the five groups at *
baseline. However, at month three of treatment, both-the ‘E
group and ‘the PL group reported significantly fewer
fantae}es' than' the hysterectomy CON group whereas the E-}
and A groups did not differ significantly from he o
hysterectomy CON group at that time. At the end of the .
'placebo phase, - subjects in all four treatment groups
reported a significantly reduced number of sexual fantasies

than the women in the CON group. o
{
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' MEAN NUMBER OF SEXUAL 'FANTASIES PER 24 HOURS
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C) Mean Level of Sexual Arousal Attained

Changes in the meén level of sexual arousal attained
during intercourse are shown in graphic form id Figure 6.
Because sexual intercourse was banned for the first six
postoperative weeks, only the baseline mean, the mean of
the f£irst two weeks of the third treatment month and the
mean of the last two weeks of the placebo month were those
subjected to a statistical a-nalysis. The ANOVA on these
data demonstrated significant effects for Group,
F(4,43)=2.68, p < .05 and Time,£(2,86)=9.94, p < .00l and
_a_ significanr Group x Time interactibn,3(2,86)=3.38, p <
.03. Within and between group comparisons between cell
means appear in Table 8, The E-A and the A groups ~reported
a significant decrease in sexual arousal from both baseline
and treatment levels to the end of the placebo month. The
between group Tukey tests showed "~ that, at the treatment
phase, the E group reported significantly lower levels of
sexual arousal as compared to the A groups After hog.mones
were withdrawn however, the A group attained significantly
lower levels of sexual arousal compared to both the PL and
CON groups. However, Figure 6 indicates that the PL group
was stable with réspect to sexual arousal throughout the
course of the study at levels not significantly different

b}

from those of the hysterectomy CON group.

!

D) Number of Sexual Encounters and Number of Orgasrﬁs

The ANOVA on the mean number of sexual encounters per
24  hours showed only a significant main effect for T1m?,
F(2,86)=3.03, p < .05. Tukey tests between the row means

- appear in Table 9. Although there was no change overall in

t
the number of sexual encountdrs per 24 hours between

‘bzfeline and treatment, there was a significant decrease in

sexual intercourse between the treatment and placebo phases
and between preoperative baseline compared to the placebo

AP\
,l'u\

o kb

R,

B
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The mean number of orgasms attained showed no

statistically significant main effects for Group or Time

nor any significant interaction effect when analyzed by
means of an ANOVA. '

.

o

Level of Well-Being, Energy-Level and Mood ‘ -

The ANOVA on mean daily mood ratings showed only a
significant main effect for Time, £(4,172)=4.72, p < .001,

Tukey post-hoc tests on the row means of the _atime periods

(Table 10) showed that there was a significant - impfoverpent

in mob"d ‘both from baseline and month one to ‘month three of:"

the treatment phase irrespective of group.

The ANOVA on mean level of well-befng showed only ‘a
significant main effect for Time, _l?‘_(4,172)=18i{17, p <
.0001. Table 11 contains the results of Tukey tests
pérformed " on the' row means. Mean 'scoeres on level'of
well-being decreased sigﬁrﬁca\ntly from baseline to month
one and then increased significantly until month three of
treatment acro$s  groups. Furthermore, an overall
significant decrease in well-being was reported from menth
three to the end of the placebo phase across groups.

| \

Consistent with this findiwng, the ANOVA on mean energy
level _showed ogly a significant main effe\ct for Time,
F(4;172)=17.13, p < .0001.) Tukey post-hoc tests on the row
means of the time periods (Table 12) showed a significant
decrease in energy level between baseline and month one of
treatment, a stable increase from month one to month three
6f tteatment and a significant decrease from month three of
treatment to the end of the placebo phase across groups.
The pattérn of energ level'score‘ﬁa‘ throughout the étudy,
therefore, is ver@simila‘r to that of mean level of

-
i ~N

. )
P . - . . *®

P T . T ] L . 3
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. well-being. ' .
o - . "

. Level of Activity and the Number of Times a Subject Left
e . the Home for Business or Social Purposes o "

. . s, . 3 N s -

[ » . ‘

These two measures were intended to provide an
, iﬁdication of subjetts' level of physical :activity "during
the course of éhe study. The ANOVA on mean level of
cactivity 'showed a, significant m;in \efféct . for :Tfme,
. F(4,172)=32.34, p < .0001 but no Significant main effeﬁés
“ ighificant,decreasés in level

" of activity from baseline,xi month 1 and‘stable, pdnsistent,: _—

-

for Group or Interaction.

- indreases from\then until the end of the study occurged :
-across groups (Table 13). |

. >

¢ -

~ "+ Analysis °§ the mﬁfn number of times a subject left
the home for business or social purposes yielded only. a
significant effect for ®rime, F(4,172)=66.33, p < .001&
Tukey post-hoc tests gon the row means for each tigg perfod‘
(Table 14) show a significant ove;all'decrease in the mean
number of times subjects left their hbmeg from basefine to
the first Jahd second postoperative months followed by
consistent. increases on this measure of physical actiQity
A following_ the second postoperative month., By the end of -
' the placebo month, subjects had’ resumed ithe 1level of -
activity tpéy reported at baseline irrespéctibe of group., "}

Number of Arguments and Inv%l{egent in the Argument
: /

In an attempt to ' measure changes in agg{%ssivity,

. subjects'were asked to record the number of a?éuments they
engaged in each day . 4s well as the degree of their

" _involvement in arguments when-they oécurredﬂ The ANOVAS on

¥ f(/g:th these measures showed no significant effects

. { ..
- B throdughout the course of the study; none of the hormone

N

) ) T ]
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treatments ‘'had any systematic effetct on these self-report

measyres of aggression.

The:Psychologfcgl Test Battety ; -i' . )

-

Nl
‘e

v - ‘ - . N !
The.individual tests .that comprised the Psychology

Test Battery were séparately analyzed in a'5 (Treatment’

Gfoup) X 3 (Time Periods) design for repeated measures for

unequal n' S

. . -

-

‘The/Multiple Affect Adjective Checklist
_a) Anxiety Ny , T

~

.
-

Mean anxiety scores subjected to an ANOVA revealed &

significant main effects for Group, F(4,43)=2.62,°p < .05;

and' for Time, F(Z 86)= 15 3, P < .001. Post-hoc Tukey tests
‘on the row means of the five groups and on the column means

of the three 'time periods appear in Table*ls . Mean anxiety

- scores decreased 51gnlficant1y from baseline to treatment

andf'lncreased 51gn1f1cantly from treatment to the placebo
phase; baseline and plaebo scores did not differ.. The
group comparxson showed that the PL group had s1gnificantly
higher nmean anxiety scores than d1d the A' and CON groups
across time. , -

+

"b)_Hostility ' |,

The ANdVA ,on mean hostility scores showed no
signiftcant changes throughout the course of the study.

c) Deptession

“ ' - "

Mean depression scores which' were subjected. to an
ANOVA demdnstrated- a significant main—effect for Time,

5(2}863=10.68,'E < .0001 and a significant Group™ x Time

Interaction, _5(2,86§=2.57, P ¢ ,01." Within ‘and. between

. - \
v, o

-

o Akt s G el Tap . . e
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high scores whil

The Menopausal dex

group reported signifiicantly

" the| PL group. Followig‘ withdra

- symptom scores compared to the h

= e i R LT i AT .’";

j il *

: [ ; ‘ 87
AR I
. gédup os ﬁoc Tdkéw tests ‘ap ear Ta%}e 16{ he hree
hormone rqups'sho; d a significa decrease’ in epression
scores between basq’ine and treatment !and',a\ significant
increas }Qm treatment to'the plackbo phase. 1In hll three
groups, | baseline '4nd placébo scores did not| differ
signifigantly. At the treatment phase, the |A fgroup
attained signifigantly lower meanA epression scgre.| than
the PL .|-group. raph of these dé a (Figure 7) indjicates
thaﬁ,depr ssion S/ rgs o? the BL and| CON groups |remained
istable throughout), /with the PL {groupf having, obtaingd/fairly

he hysterectiomy CON gtoup had relatively

low scores.
i

a) Somatic*éymﬁt%gs .
‘\t .

The ANOVA
significant mai
for Time,_£(2
Time interactio

on mean somatic /| symptom scorles showed
effects .for Grdupy F(4,43)=4.20,°p < .005,
)=9.98, p < .00;,a&g.a significant Group x
, F(2,86)=3.77, |p/<. .00l Post hoc Tukey
n Table 17. he E-A, the E, -annd the PL
‘ncreased somatic symptom

L]

tests appear

scores from baseline | to the placebo phase. The PL group
baseline to treatment.
in ated that, at the
and the _hysterectomy CON

alone had increased scores fr
Between—-group post-holc tests
treatment ‘phase, the E-A, ‘the A;

groups had®significantly lower Somatic symptom scores than

al of hormones, all four ;
treatment groups reported - sigphificantly higher somatic’
sterectomy CON éroup. A - N
graph of these findings (Figure 10) points out the steep

rise in somatic symptom scores in the PL group from:
baseline to treatment while scores of all the'oth;r grotps—

either decrease or remain stable during this time period. !

b) Psychdsomatic Symptoms

R '
e, R A L [T T PN . T T e A L B |

Tk ke ke S b
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'An ANOVA _on meah psychosomatic éymptom scores fdund
only‘ﬁh significant effect for Tlme, F(2,86)=6. 06 p < .01,
Post-hoc Tukey tests between the row means for ‘the three
time periods (Table 18) showed that psychosomatlc symptom
scof%s xncreased 51qn1flcantl*%from the treagment to the
plqcebo phase and from baselin® to the placebo phase across

groups.

c) PsychologipaI.Symptoms L . Lo

S . -

Mean psychologxcal scores subjected bo an ANOVA showed
a significant main effect for Time, F(2 86) 9.51, p < .001

and a 51gn1f1cant Group x Time interaction, F(2, 86)=3.25, P

< .05. Post-hoc wilthin and between 4group tests were

carried out, the results appeéring in Table 19, Scores of

the E-A and the A groups decreased significantiy from

‘baseline to treatment; the & group scores also showed a

significant . decrease from baseline to the placebo phase.
Between-group Tukey tests , demonstrated that the  only
significant.comparison wéE,the,Higher psychological symptom
scgre in the PL group compared to the A q}oup during the
treatment phase.: A graph of these data (Fiqﬁre 9)

Bféhligh;s the stability of the PL group psychological

.symptom scores and thé hysterectomy CON group scores

throughout the study, the former at a high 1level and ' the

latter at relatively low levels.
i

L

The scores 'of the three symptom'cqnséellations -

' somatic, psychosomatic and psychological, were summed °for

each 'individual. subject at each time period and the

”rasulting mean total scores of the 'menopausal index for

each group were subjected . to an ANOVA. There was a
sign1ficant main effect for Group, F(4 43)=3, 08, p < .02,

for Time, F(Z 86)=5 30; 2_( .005 and a significant Grqup:x'

fime interactidn, F¥(2,86)=3.07, p < .005. Within and
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" showed a significant main effect for Time,"  F(2,86)=7.55, p

L

between gqroup post-hoc tests (Table 20) showed that mean
total scores of groups E-A and A decreased significantly'

from baseline to the .treatment, phase and increased

significantly from treatment.to the end of the placebo

. month. There were no significant within-group changes. in
-the E, the PL or in the hysterectomy CON groups thgoughout

the study. BetJeen-group post hoc -tests showed that,
during the treatment phase, the E-A, the A and the CON
groups had - significantly lower total scores on the
Menopausal In&ex than the PL group whereag the group that
received E did .not differ from the PL group. At the end of
the placebo phase, only fhe E and the PL groups had
significanély higher scores than the hysterectomy CON
group. These findings are presented graphically jn Fiqure
10.

]

Digit Span. , \\. ’ : .

The results of an ANOVA on mean digit span scores
< .001, and a significant Group x Tima\»ynteractiogj
F(2,86)=3.64,_E < .001. Within and between group Tukey
,Zests appear in Table " 21. The - E-A, E, and CON. groups
demonstrated a sfgnificant increase in digit span scores
from baseline to treatment. Only the E group had

significantly decreased scores from the treatment to the

" placebo phase. It was also found that the E~A group and

_the CON group showed sdgnificant increases in- digit span
scores from baseline to the placebo phase.

Although mean digif span scores did not differ between
‘groups at baseline, both the E group and the CON étOUp had
giénificantly higher scores than the PL'g;oup during the
treatment phase. However, at- the. end of the placebo month,

the CON attained significantly ‘higher scores than the E and
. ) |
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°fhe PL groups. A graph of these findings (Figure 11) shows

that the hysterectomy CON group achieved the highest digit
span scores at each test peried wheréas the PL group scores
were the lowest of all the groups postoperatively.

Abstract Reasoning.

-

Mean scores on this subtest of the DAT subjected to an
ANOVA demonstrated a significant main effect for Time,
F(2 86)=89.85 \\E\*? .0001, and a significant Group x Time
interacttion, F(2,86)=3. 28, P < .01, wlthih and betyeen
group Tukey tests (Table 22) showed that all five groups
achieved a significant .increase in abstract reasoning
scores from baseline to treatment pﬁase, but only the three

- groups that recegved hormones had ' scores that - were

significantiy higherﬁgt placebo as compared to baseline.

{

Between group« post-hoc tests showed no'siqnificant'

differences in abstract reﬁsoning scores between any ‘of the
groups at any of. the time periods. The graph of these
means (Figure 12) shows that the hysterectomy CON group
attained scores that were considerably higher than those of
the other four groups at each time period although this
difference did not achleve statistical sxgn1ficance.

Clerical Sgged-and Accuracy (CSA).

Mean CSA scores subjected to an ANOVA demonstrated a
significant main effect for Time, F(2,86)=63.8, p < .000l
and a significant Group x Time interaction, F(2,86)=2.91, p

< .005. Table 23 contains the results of the within and
between group post-hoc tests. CSA scores increased

‘significantly from baseline to the treatment phase in all
five~ groups. However, scores of only the three hormone’
groups .(E-A, E, and A) decreased significantly from the

-
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treatment to the *‘end of the placebo phase. - Fur thermore,
éhe A, PL and CON groups éhowed 8 s1gn1£icant increase in

R

csa scores Erom preoperatlve baseline levels te, the end of -

_ the placebo phase. Between-group post-hoc tests on CSA

k]

scores showed no significant differences between any of the
groups at any of the three time periods. Figure "13 shows
that- the hysﬁerectomy CON group: achieved consistently
hiqhét‘scores;on_ fhis measude than the four treatment

groups although the differences never attained statistical

L

significance. . " e ‘
v » ” M

plasma Hormone #nd Gonadotrophin Levels.

. {
Venous blood samples, obtained at three .times during

the study (baseline,’ three days following the third
injection and:the last day of the placebo, month), were
assayed for plasma levels of total estrogens, testosterone,
LH and FSH. ’Data_on.eéch of these measures were subjected

-to  an ANOQVA in‘érdet to determine whether there had been

.any changes in plasma, levels of the sex steriods or

. gonadotrophins as a result of surgery or hormone therapy.

C #

>

a) Total Estfogens.
N -
The ANOVA on total plasma estloqeh% demonstrated
significant main effects 'for Group, 514 43)=11.39, p <
.0001; for Time, F(2/86)=82.8, p < .0001, and’a significat
Group x Time interaction, F(2,86)=25.0, p < .0001. W1th1n
and between group Tukey tests (Table 24) indicated that the
three hormone groups (E—A, E, 'and A) had .significantly
higher ‘total plasma‘ estrogen levels during the treatment
phase than’they did at ”baseline. and significantly lower
levels at 'the end of the placebo phésé compared to

treatment levels, The hystgiecﬁomy CON group alone

maintained stable total plasma estrogen levels throughout.
-the course of the study. Between group post hocs showed a

significant difference in plasma estrogen 1evels at

b N
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baselihe between the:hysterectomy CON group 'and the four
treatment groups whose 1levels did ﬁot differ from each
other. During i#he treatment phase, 'Fhe PL group had
significantly ﬁower‘ plasma estrogen levels than the other
four‘grouﬁs and/ the E group had significantlf higher levels
than the other four groups. At the end of the placebo
phase, the four treatment groups had significantly lower
Plasma ‘estrogen levels than the hysterectomy CON group,
The precipitious decline 1in estrogen 1levels from the
tréatment. ‘to the placebo phase in the three hormone groups

¥

is shown in Figure 14,

b) Plasma Testosterone Levels. B . ' '

, , : .

The ANQVA on  mean plasma testosterone levels .o

demonstrated a significant main effect for . Time, ]

. _5(2,86)=12.39, p < ,001; and a significant Group x Time
interaction, £§5,86)=4.68, P < .001. The within and

"between group Tukey tes;s appear in Table 25, Both

. ' treatment groups that received testosterone (E-A and A) had
\\\ ’ significantly increased levels ‘of this hormone from .
~ baseline to the treatment:  phase and significantly lower ¥
levels at placebo compared to treatment, .The PL and CON

group . maintained stable * -plasma testosterone 1levels

L DY =5 T - - - U W

throughout the course of the study. The between group .
Tukey tests showed that, during the treatment phase, the i
E-A group had significantly® higher plasma testosterone
levels than the E, the PL and the CON groups. Figure 15 is
a graph of the mean changes in plasma _testbsterone levels i
across time. ‘
c)_Plasma FSH Levels. . v

- -

e

C G o,
i

The ANOVA Summary Table for mean plasma FSH lévels
demonstrated' a significant main effect for Group, .
; v F(4,41)=7.46,  p < .000l; for Time, F(2,82)=102.6, p <
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.0001, and a significant Group x Time interacction,
F(2,82)=5.90, p < .0001. Within and between group 'l‘gkey
-:;sts (Table ZéT.Showed that the three hormone groups ﬁad
higher FSH 1levels dur{ng the treatment and plécebe phases
compared to baseline. PL group FSH levels increased from
baseline “'to the treatment phase only while levels of this
gonddotrophin rémained stable in the hysteﬁéctom? CON group
throughout the study. Between group comparisons showed
that there were no differences “in' FSH levels at
preoperative baseline, However,' during the treatment
phase, the PL grodp had significantly higher FSH Tevels
thah the tﬂree_ hormone groups and the hysterectomy CON
group. By the end of the placebo phase, the hysterectomy
CON group had significantly lower FSH levels compared to
all four of tﬁe oophorectomized groups., & graph. of ° these

data is presented in Figure 16. )

D) Plasma LH Levels. s

*

Results of mean plasma LH levels subjected to an\ANOVA

demonstrated significant main effects - for Group,
F(4,39)=4.89, p < .01, and for Time, F(2,78)=46.5, p <
.0001 and a significant Group X. Time interaction,

F(2,78)=2.47, p < .0l. Tukey post-hoc tests are presented
in Table 27. The E-A, the E and the PL groups all had
higher plasma LH levels at ' treatment Jcompared to

preoperative baseline and higher levels at placebo_compared -

to the treatment phase. ' The A group experienced a
significant increase in LH levels only from baseline to
placebo whereas plasma LH values of the hysterectomy CON
group remained staLle at a low level théouéhout the study.
Between group comparisons showed no significant differences
in LH levels at baseline. However, at the treatment and
placebo phases, the E-A group, the E group and the PL group
had significantly higher plasma LH levelg than the intact
" hysterectomy ‘CON ‘g¥oup. ‘Mean differences in plasma LH
levels appear ln graphic form in Pigure 17.
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.Pigure 16. Plasma FSH Levels
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DISCUSSION .

“

Baseline assessment of this sample of 48 subjects
showed that there were no significant.differenceé among
groups in vyears of scolarity, occupational s&atus, in
neuroticism and extraversion scores of the EPI or in
Marital Adjustment Scale scores. It can thérefore be
concluded that the groups were hompgeneous with respect to
these characteristics, The hysterectomy  CON group,
however, was significantly younger than the women in the
four treatment groups. This was an equéted finding since
age is the major criterion that quides the decision to
remove or to retain normal-looking ovaries at the time ' of
an abdominal hysterectomy. It is also important to note
that the neuroticism and extraversion EPI scores all fell
within the range of scores for the normal population.
Fﬁrthermore, all subjects obtained Marital Adjustmént Séale
scores of over 100 which is the cut-off score used to -
discriminate satisfactory from distressed marital
relationships (Burgess et al., 1971). Thus, apart from
age, not only were the groups educatignally "and
occugftionally qu}’%lent, but they had normal personality
profiles as measured by the EPI and satisfactory marital

relationships. .

One of the mdjo; goals of thi; study was to assess the
differential effects of estrogen and androqeq on somatic,
"affective, sexual and cognitive functioning in women who -
‘had undergone hysterectomy and bilateral 'oophorectomy. A
general finding was that on every measure but one where

~ .
. there was a statistically significant interaction effect as

determined by an ANOVA, there were no differences in scores
beéween’the five groups at baseline, %gmonstrating the
success of the randomization procedure. ' The single
exqeption was the higher total plasma” estrogén levels _éf‘
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the vyounger hysterectoﬁy CON:group. Thus, the likelihood
that group differences found at other times durinq) the
study were attributable to the effects of the treatments
was *strengthened. Hormone effects with respect to the four

areas of functioning previously mentioned will be discussed

" separately.

1

Somatic Symptoms .

The consistent finding in the 1literature that hot
flushes are alleviated by estrogea administration was
confirmed in this study. Further evidence of the efficacy
of ekogenous estrogen in the amelioration of this symptom
is related to the finding that when hormones were withdrawn
during the placebo month, the E-A and E groups reported a
significantly higher incidence of hot flushes than . the

intact hysterectomy CON group and did not differ from the

-incidence reported by the other oophorectomized treatment

groups at that time.

variations in the relation between hot flush frequency
and total plasma estrogen levels provide a basis for
speculation on the- manifestation of this symptom in
menopausal women. Recail that at preoperative baseline,
the hysterectomy(CON group had significantly higher plasma
estrogen levels than those of ghe four treatment groups

although there were no differences among the five groups in".

hot flush frequency at that .time. At the end of the
placebo phase, however, the hysterectomy CON group still

‘had signi ficantly higher\plasma estrogen levels than the

four treatment ‘' groups ‘but the oophorectomized womeﬁ all
reported’ a significantly increased incidence of hot

flushes. It is interesting to note that the magnitude of

the difference in plasma estrogen levels between the

'hysterectOMy CON group and the four treatment groups was
‘much greater at the placebo phase than at baseline. when
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the oophorectomized subjects had negligible levels of
circulating estrogens. The&e.qata suggest that hot Fflushes
may be precipitated only when plasma-‘estrogen levels fall
below some minimal threshold. b

Data from the DMRS on other somatic symptoms showed
that they ' did not respond to .estrogen administration in a
manner similar to hot flushes. There were no siqnlficant
effects of any df the treatments on headaches, on nadudsea,
on quality of sleep or on” appetite. Means scores on
quality of sleep and on appetite showed significant changes
across time irrespect{zir“of group consistent with a
post-operative recovery period. Since - one of the
objectives of this study was to discriminate hormone-
responsive symptoms from those . that are seemingly
independent of hormone administration, these nonsignificant
findings are equally interesting as the positive effects of
sex steriods ,on other symptoms, These ' results challenge
the assumption that the “above ’symptoms.are causally related
to circulating levels' of sex hormones.

The second instrument used to measure somatic

_ symptoms,. the Menopausal Index, yielded somewhat diff;rent

results; the two groups that received androgen (E<A and A)
reported fewer somatic symptoms during the .treatment phase
that did the PL group, whereas the E group scores did ,hot

"differ significantly from the PL group. It is worth-noting
from a methodological perspective that the estrogen effect.

on hot flushes was obscured by the fact that,‘iﬁ\the
Menopausal Index, a. number of disparate symptoms were

grouped together with it. The discrepancy between the two

measures Ssuggests that somatic symptoms be studied

individually until empirical. evidence concerning a
rationale for clustering these symptoms becomes available.

Two questionnaire items which iikely reflect aspects
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* . of both physical and ﬁéycnological functioning are energy
1evé1 and well-being. S)gnlflcant decreases in sense of
well=being and energf level occurred from baseline to month
one of treatment across groups. By, the second treatment
montn, subjects& were . geportxng mean scores on these

measures which were significantly -above baseline 1levels,

4

.. @and well-being from—baseline to month one of treatment in

contradistinction to the decline experienced by the other
ufour groups. Although the between group differences did
+ hot achieve statistical gignificamnce, the observation that
androgen-treated wohen maintainéd levels of well-being. and

energy-level in the immediate postoperative: period is of

T potential clinical importance; general anabolic’effgcts of

° androgen .may serve to enhance postoperative recovery in

hysterectomized and oophoréctomized women, This .

. N l ‘l
'observation, therefore, merits further research with larger
.sample sizes. ! . ( D

Affective Functioning -
/

The DMRS item which measured mood changes showed only

a sig&i%icant effect for -time. Mean sCores increased
(ind1cat1ng reduced deﬁress1ve feelings) frnm both baseline
and month one compared to the third treatment month across
groups. The absence of a significant interaction effect
"  suggested that none of the hormone preparations had any
effect on mood. However, when depression was measured by

. mean§ of the MAXKCL, the A group alone aéhiegea
significantly lower scores ‘than the PL group during the

treatment’ phase reflecting\ their more posit1ve affective
'status.  This finding is in accord with those of 1Itil

\ a (1976) and -Klaiber et cal. (1976) who demons&rated that

X ,androgen administration caused a decrease 1in depressive
e '
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mood in males. This egfeét was not’ maintained after

hormones were withdrawn. At the end of the placebo month,

there \were no differences in depression scores between any

of the groups. Within group changes, however, which

demonstrated signifibant decreases iﬁ depression in all

. three hormone groups at treatment compared to baseline’ and

-significant increases following hormone withdrawal,

strongly suggest that depression is ameliorated by hormone

administration but -.does not permit digcrimination between

(// effects of the two sex steriods. o .
The astrogen replacerient therapy . litetature contains
an almost equal number of studies which have found a
beneficial effect of estrogen’on depression (Dennerstein’et
al., 1979; Durst and Maoz, 1980; Fedor-Freyburgh, 1977;
Furuhjelm & Fedor-Freybergh, 1976; Rauramo et al., 1975;
Rhoades, 1975) and those which found no difference between
'esttogen and plécebo on measures of depression (Campbell,
1976; Coope, 1976; ,George et.al., 1973; Schneider et al.,
1977; Sfricklér et al., 1977; Thompson & Oswald, 1977).

Ty Adding to this confusion are the methodological problems in

almost all of these studies which render their
'interpretation difficult. It is, therefore, not po;sible
-to conclude whether the present findings on hormones and
depression are 'cdnsistenp with the~literature on estroqepr
_replacement therapy studies. : -

. DY
'

7

) 0f important clinical relevence ate the mean .’
quression scores réportedl by the PL group (mean = 15.5)

{ throughout the course of the study. The normative values.
fof\\non—éymétomatic females is 1l.1 and that for female
psychjlatric patients, 16.1 (Manual for the Multiple Affect

‘deg¢tf e Checklist, 1965). In this study, mean, depression
" scores zi the PL group at all of the three time periods
sampled, approached those of a' psychiatric population.
These data siggest that high depression scores following
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bilateral oophorectomy in premenopausal women are related
to changes in hdrmonai status. While the severity of
depression in these patients may be experienced as :
distressful, it does not qualitatively constitute clinical
‘depression in the sense that significant disturbances in
daily functioning and neurovegetative changes (e.g.

.insomnia, anorexia, digestive disturbances) are
coneomitants. These findings do imply, however, that.

untreated oophorectomized women aﬁe at a high risk for the

development of feelings of sadness and that hormone
replacement therapy contributes to the alleviation of

e i e SN

Loy

dysphoric mood states arising from an altered endocrine

P

status, However, hormone administration is ineffective as
the sole ther;peutic straiegy for the treatment of
depression when it is of a clinical magnitude. ‘It should
be recalled that Schneider et al. (1977) found that
exogenous estrogen was effective in reducing depression
scores from a high hormal to a normal rangé in menopausal
women. Howéver, gstrogen administration did n%toreduce the
scores of subjects, who at baselidé, had obtained very high

scores 1indicative of clinical depression. The importané{ ’
of careful psychological assessment of depression in these g : C

cases is crucial.

o

The only direct evidence for a beneficial effect of
_estrogen on dgpressién "was provided by Klaiber et al. .
(1979) who demonstrated that severely depressed women given
oral conjugated estrogen inﬂdosages Taﬁging from 15 to 25
mg per day three times a week (450 to 750 mg per month)
showed significant decreases in depression scores. In the
present ~ study, subjects received 10 mg of estradiol

RT- t T SR P U

inE;amuscularly per month. It would seem that the results
of the Klaiber et al. (1979) study, therefore, were likely
due to a pharmacological effect of estrogen rather than to

a'phyﬁidiogical effect. Supportive evidence stems from thé‘
finding that when estrogen wasLadmjnistered to menopausal
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women in doses sufficient to achieve wvaginal cornification

. (indicative of a physiological effect), there were no

significant changes in depression (Riply, Shorr and
Papaniqolaou, 1940)., It is 1likely, therefore, that the

beneficial effect of estrogen on depression is

dose-related. The demonstration in'the ptesent study of a
decrease in depression scores from baseline to treatment
and an increase from treatment to placebo in both groups
that received relatively modest doses of estrogen (E-A and
E) supports this hypothesis.

-~

Hostility, the third affect measured by the MAACL,
showed no significant changes over time in any of the
groups despite the reports of a significant positive
correlation between plasma testosterone levels and measures
of éggression and hostility in males (Doeri?g'et al., £?74;
Persky et al., 1971).

Sexual Functioning ' S /)

. The adminstration of estrogen and androg;n, singl?ﬁand
in combination, yielded differences in the effects of the
sex steroids on several parameters of female sexuélity.
Mean level of subjective sexual desire was monitored daily
by each woman for five monthé. It wasvexplained to the
subjects that this questionnaire item was 1intended to
measufe personal awareness of sexual desire irrespective of
sexual activity. Only the groups that received "androgen
(E-A and A) did not report significant.decreases in mséxual
desire from baseline to the first postoperative month.
éopcomitantly, only these two groups showed significantly
increased plasma testosterone levels from baseline to the
treatment phase. These findings suggest that exogenéus
androgen was the critical factor in the maintenance of
sexual desire 1lefels at that time. Furthermore, by the
third treatment month, all groups except: the one which had

[
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received E-A reported significantly lower levels of ééxual
des?re thag the hysterectomy CON group. The E-A combined
drug, therefore, induced levels of sexual desire which most
closely resembled those of the endocrinologically - intact
CON group. Figure 15 shows that the E=-A group Had
significantly higher levels of plasma testosterone than the
other four groups , during the treatment phase thus
supportihg the notion that androgén does play a critical
role in 1levels of sexual desire in females. Following

hormone withdrawal, all subjects who had undergoné

bilateral 'oopho}ectomy reported a significantly d;cfeésed

level of sexual desire compared to the hysterectomy CON but.

the four groups did not differ from each other. This
finding supports the notion that sexual desire is an

androgen-related phenomenon.

The other subjective component of sexuality studied,
namely, the mean number of sexual fantasies, showed a
similar relationship to ‘te§tosterone_levels. During the

treatment phase, the E-A group which had the highest plasma

testosterone 1levels and the A group whose testosterone
levels did not differ from those of the E=-A group, both
reported numbers of sexual fantasies which did not differ
significantly from the mean of the CON group. Once again,
wﬁen " hormones were withdrawn, the four -groups of
oophorectomized women reported significantly fewer sexual
fantasies than the hysterectomy CON group.

Androgen also demonstrated a beneficial effect over
estrogen during the third treatment month witR regard to
the mean - level of sexual arousai atgained during
intercourse. By the end of the piacebo phas®e, however, the
A group reported a significantly décreqsed level of sexual
arousal as compared to the PL and CON groﬁps-'

4 t |

Changes in theseé ' three parameteres of sexual
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functioning demonstrate consistgncy between thg behavioral
data and plasma testosterone levels during the treatment
phase. However, at the end of the placebo phase, when the
four treatment groups showed significant decreases ¢n the
behavioral measures compared to the hysterectomy CON, there
were no differences in plasma testosterone - levels between
any of the greyps. One possible explanation foi this
apparent discrepancy may relate to the fact that the assay

method for plasma testosterone used in this study did not

distinguish free testésterone from protein-bound
tgstosterone. l Thus, absolute testosterone levels are ndt
necessarily indicative of the quantity of
biologically-active, "unbound, circulafinq _ steroid.

Furthermore, theére is reason to believe that the amount of
unbound steroid changes as a function of hormonal status
(Burke & Anderson, 1979). For example, it has been shown
that testosterone administration not only results in higher
absolute levels of testosterone but also decreases the
amount of SHBG resulting in less testosterone binding.
Therefore, plasma testosterone levels of those subjects who

received exogenous testosterone during the treatment phase

of the present study likely contained a high fraction of )

unbound, biologically-active hormone, effects of which were

reflected in the behavioral data. The amount of SHBC '

available may also be relevant to our understanding of what
was occurring during the placebo phase. Recall that during
this phase, ‘the hystérectomy CON group who had retained
ovaries, had higher levels of total plasma estrogens .than
the four "~ groups, of oophorectomized women . These
significant levels of plasma estrogens would compete with
ahy avdilable testosterone for SHBG., However, testosterone
binds preferentially to SHBG (Mercier-Bodard, - 1970).

Therefore, although there were no absolute differences/in”/

testosterone levels between groups at the placebo phase, it
is probable that the bophorectOmized subjects in the four

treatment groups had 1less free testosterone than the

»
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hysterectomy HQbN "group at that time because of their

significantly lower levels of plasma estrogens. A decrease'

in testosterone-related behaviors would be an expected
goﬁsequence of the increase in this steroid's binding
capacity. Such differences in free and bound fractions of
the sterqid between groups would ‘explain why changes in
behavioral measures do not seem to correspond with the
reported plasma testosterone levels at the placebo phase in
this study. <
N
That estrogeh administration alone was not responsible
for changes in the parameters of sexual functioning
ﬁéiscussed; is supported by the finding that although total
plasma estrogens were highest in the E group at treatment,
Subjects in this group reported mean scores of sexual
desire and sexual fantasies that were similar to those of
the untreated PL group.and a lower level of sexual arousal
than the four other groups. The absence of an effect of
estrogen on sexual desire, fantasies, sexual aroﬁsal and
frequency of orgasm is consistent with the results of many

estrogen replacement therapy studies (Campbell, 1976; -

Coope, 1976; Dennerstein et al., 1977; Maoz and 'Durst,o
1980; St@cklgr et al.‘.}977;|Townsend et al., 1980; Utian,
1972) . These investigators have reported that although
estrogen administration xgagnificantly improved wvaginal
dryness and dy;pareunia, there were no changes in sexugl

desire, sexual arousal, frequency of intercourse and
orgasm. ) T

. -
5

To summarize, the findings in this study .with regard
to sexual functioning demonstrate that the administration
of androgen to oophorectomized subjects, either alone or in
combination® with estrogen, induced effects on sexuality
which closely resembled those of women who had retained
ovaries wheréas’ exogenous estrogen was no more effective
than placebo. To our knowiedge, this 1s the first
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controlled, empirical evidence of the eﬁthcing effect of -
androgen on (specific aspects of human female sexual i
functioning.  Furthermore, these data are consistent with i
the early, uncontrolled reports of increases in libido as a '
function of androgen administration 1in menopausal women
"(Carter et al., 1947; Groome, 1939; Greenblatt et al.,,
1942; Kupperan & Studdiford, 1953; Silbérman, 1940; Shorr
et.al.,, 1938).
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That hormone administration had no effect on the

frequenqx of sexual:  intercourse may have been due to

PREAPRPL AP LIPS 38

partner wariables which were not  investigated in - this L
study. fberefore, although the findings demonstrate that
exogenous éndrogéﬁ had a beneficial effect on several

. : subjective parameters of female sexual functioning, we were
unable to show any changés in interpersonal sexual

behavior, most likely because this activity is

multidetermined; the partner's sexual desire, attitudes .
toward the surgery etc. would all affect. the frequency of g

sexual intercourse. Two methodological issues with regard
to future research on androgen and female sexualiiy are
suggested by these data. Firstly, differential response of
various  parameters - of—sexual functioning to hormone

administration implies that sexuality is not. a wunitary

phenomenon. It would seem important, therefore, to
carefully operationaily define and investiga;e the various
aspects of sexual behaviour rather than study changes in f
"libido", an\ill-defined, global term subject to individual ;
‘interpretation. Secondly, the investigation of changes in
interpersonal sexual«béhpvfor as a function ofl hormonal

: status must as well include data gathered from the partner

o s+ 5 S

in order to control for poséible effect of his behavior,  on

o

the - frequency of sexual encounters.

= . Cognitive Functioning
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| over time with aging (Rabinowitz, Craik & Ackerman, 1982).

4
<

Significant effects of hormones on several measures of
cognitive functicning emerged in this study. Results of
the short-term memory test administered suggest- an-
important role for estrogen. Th; E-A and the E groups
showed .significant increases in digit span scores from
.baseline to the treatment phasé. At treatment, the E group
and the hysterectomy CON group had significantly/higher
mean digit span scores than the PL group whose scores were
Ehe lowest of all the 'groups postoperatively. At the
placebo phase, the mean scoée of the E group fell such that
1t was lower than the hysterectomy CON concomitant with a’

significantly lower level of total plasma estrogens. Thesg\\

data clearl?ﬂindicated that the administration of‘estrogen
to oophorecomized women had a beneficial effect on
short-term memory. The significance of this finding is
underlined by the high incidence of memory disturbances at
the time of menopause reported in both epidemiological and
hormonal studies. Furthermore, the decrease in PL group
scores from baseline to treatment attests to the fact that
sudden and drastic hormonal changes;subsequent to bilateral
oophorectomy have a detrimental effect on short-term memory

which is distinct from the changes that are known to occur

«

Two well-controlled experiments found no changes in

]
memory as a function of exogenous estrogen (Rauramo et al.,

197; Van Hulle & Demol, 1976). However, in both studies,

.~.different oral estrogens in varying dosages were

administered (estradiol valerate, 2 mg per day and estriol,
4 mg per day respectively). 1In the present study, 10 mg of
estradiol valerate was administered intramuscularly once a
month. It 1is known that injections differ from oral
estrogens in that the 1injected hormone acts directly on
target tissues without pr;or absorption through the gut and

1
detoxification in the liver. Also, the injectable route is

likely to provide higher and more sustained blood levels

128
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Aptitude ‘Test, namely Abstract Reasoning (AR) and Clerical

129
than oral administration (Hulka, Chémbless,‘ Deubner &
wilkinson, 1982). The discrepancy bétween the finding of a

beneficial effect of estrogen on short-term memory in this
study and those of Rauramo-cet al.(1975) and Van Hulle and ]
Demol (1976) may, theréfore, be due to the dosages and/or
to the differing mechanisms of action of oral and

injectable estrogens. The wide-ranging implications of
this 1issue strongly suggest that it merits further,
rigorous research efforts. o

TR

Results of the two subtests of the Differential

, _
ERECLS L S N

Speed and Accuracy (CSA) were equivocal. On both measures,

all five groups achieved significant increases in scéres
from baseline to the treatment phase. In AR, the three
hofmone g;éaﬁg also had decreased scores from the treatment

to placebo phases but significantly increaséd score5°from_JJ/3
baseline to placebo.. Moreover, there wgre no significant
differences in scores between the groups at any of the time {
periods. Therefore, although all of the hormone
preparations seemed to improbe performance on these tasks,
the effect is attenuated by the finding that performance
increased from baseline to the placebo phase whereas plasma
estrogen levels decreased during those two points in time.
Thus, firm evidence for an effect of hormone on these
measures is lacking.

Plasma Hormone and Gonadotrophin Levels

-~

i Concordance between the results of hormone and
gonadotrophin assays in this study and those of other
investigations served to increase confidence in the
hormone-behavior relation observed.

The hysterectomy CON group's mean baseline levels of plasma
estrogens (mean=122 pg/ml) were consistant with wvalues
found in the follicular pﬁase of the menstrual cycle by
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Aksel et al. ~ (1976) and by ' Stone, Dickey and Mickal
{1975). Furthermore, CON group estrogen levels at baseline

*were significantly higher than those of the older,
treatment group subjects whose bdseline levels were similar
éo those found by Aksel &t al. Tf

.| women.

976) in perimenopausal

“u o

—

The finding that there was no change in plasma
estrogen levels from baseline to ﬁhe end of the fourth
gostoperatibe month in the CON group is consistent with the
report by Stone et al. (1975). ‘ They observed a

significant drop in plasma estrogen levels within the first"

.fodr postoperative days in reproductive-aged women who had
undergone h§sterectomy with ovarian consgrvation. However,
by the end of the first postoperative month, estrogen
v;lues had returned to preoperative levels.

The .absence of significaﬁt differences in plasma

 testosterone levels between . baseline and placebo within

each group, is in accord with the observations of Jacobs et
al, (1977). They reported that groups of postmenopausal
and oophorectoﬁized women had levels of plasma testostercne
that were within the range of those in premenopausal women,
.The Jacobs et al, (1977) assays, as 1in this study,
measured both free and bound testosterone. However, Judd,
Lucas and Yen (1974) found that free testosterone decreased
substantially in both premenopausal and - postmenopausal
women following bilateral oophorectomy.

Changes in gonadotrophin levels following a éurgical
menopausZ have been well documented. It has been shown
that by the third postoperative day following bilateral
ocophorectomy, LH levels increased by six to ,eight-fold
whereas plasma FSH increased by éight to 12-fold (Yen and
‘Tsai, 1971). 1In the present study, plasmé LH increased

seven-fold and plasma FSH, 1l1-fold in the PL group four
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months postoperatively compared to baseline levels. These

proportional changes are, therefore, consistent with those
previously reported. During treatment, the E-A, the E ané
the PL groups had higher LH levels than the hysterectomy
CON. In no group did LH levels show a further significant
increase from treatment to placebo, suggesting that
exogenous hormone was not effective in controlling 1levels
of this gonadotrophin. wWith regard to FSH, the PL group
had higher levels at treatment than the four other ,groups.
Furthermore treatment levels were higher than preoperative
baseline in all of the ocophorectomized subjects. At the
placebo. phase, the three hormone groups had significantly
higher FSH levels compared to their levels during treatment
indicating that hormone administration had supressed FSH to

some degree. Overall, changes in gonadotrophin levels in

this study were in agreement with the findings of Utian et

al. (1978) who reported that incremental doses of estrogen
administered to premenopausally oophorectomized women never
succeeded in réducing LH or FSH levels to preoperative
values.

Several findings that occurred with surprising

frequency and consistency in this study merit attention.

On a number of measures in which the ANOVA demonstraéed
oﬁly a signiffbant effect for Time, the post-hoc tests
showed increases in symptoms or deterioration in
fhnctioning from the treatment to the placebo phase across
groups; headaches and anxiety increased from treatment to
placebo while well-being, energy level and the number of

,sexual encounters -decreased during the same time period.

This observation is counterintuitive if it is assumed that
hormone-independent <sympt6ms would- improve postoperatively
simply as a function of increasing time since surgery. One
possible explanation for these findings is that headaches,
anxiety, energy level, well-being and number of sexual
eﬁcopntefs are indeed related to endocrine status but that

’
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- [ '
the effect was not sufficiently  robust to attain

statistical significance in the ©present study. The
potential clinical importance of these effects suggests the

need for clarification of possible hormone relationshfps by

replication with larger sample sizes. /

!

°

L]
Another pattern in the data that [was manifested on
numerous measures (hot flushes, - sexpal desire, sexual

arousal, the somatic, psychological and total scor smofﬂtge
R

Menopausal Index, and digit span) was\ an increase in;

-

symptoms or a deterioration in functioning in the PL group
from preoperative baseline to the treatment phase

study. These changes occurred coincid

é . - ' I3
plasma estrogens and 1increases in ggnadotrophin
~

Moreover the hysterectomy CON group maintained stability on,

by a stability in their scores for th} remainder
these same measures throughout the ;tuly correspondin
stability in hormone and gonadotrophin levels. The
hormone groups, however, acted differently. ° Subject
received E-A, E and A generally reported increa
functioning from baseline to " treatment and ar
decreases from treatment to :placebo. These changes
again, resembled those in levels of ciréulating hor
Several authors have proposed that" Qhe abruptne
hormonal changes rather ,than their absolute 1leve
responsible for changeS'ﬁn hormone—relatéd behaviors/. For
example, the.premenstrual tension syﬂdromé, whose symptoms

include anxiety, depression and irriitability, |occurs

coincident with a precipitous fall in estroge and
progesterone levels during the last two|to three days of
the menstrual cycle (Golub, 1976; Ivey & ardwick, | 1968).
Furthermore, women <who used sequential oral contr céptive
.pills which induce*hormonai fluctuations esemblin those

of a normal menstrual cycle, reported negative mood states
premenstrually whereas those who' used combination pills

e e o WO

which maintained stagﬁe levels of hormones throughout the
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cycle, showed no cyc;ic affective changes (Paige, 1971).
Additional evidence was provided by studies of postpartum
depression. Progesterone levels drop from 150 ng/ml at the
end of pregnancy. to under 7 ng/ml on the third day after
birth and disappeafs completely by the seventh postpartum
day« Similarly, estrogen drops from an average of 2,000
ng/ml in late pregnancy-to 20 ng/ml on the third day after
birth and then levels , K off at about 10 ng/ml until the
changes of menstruation occur (Notq, Franklin, Armitage &
Gelder, 1976). It has been shown that women who have the.
highest levels -of progesterone in late pregnancy and
consgquently experience the greatest decrease in

o S R BT

o
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progesterone levels after delivé%y are at a greater risk.
b4

for the development of postpartum depression (Dalton,

premeriopausal, women who undergo a surgical 'menopause
resulting in abrupt and drastic hormonal changes report a
higher frequency and severity of hot flushes (Qhakgavarti,
Collins, Newton, Oram & Studd, 1977; Hunter, 1976) and
headéghes (Dennerstein, 1978) than women who experience a
natu}al‘menébause °during which horméne levels decrease
gradually oveE timg: These findings, taken as a)whole,

- strongly suggest. that the drastic changes in éhaviog
| “observed in the PL group following surgery in tHis study

are due’ to the sudden drop in their hormong levels as:. a
consequence of bilateral oophore¢tomy. Similarly, the
significant deterioration in behavior reported\by the three
hormone groups from the treatment -to the placebo phase
likely. resulted from.the abruptness and the " magnitude of
the decline™ in their circulating estrogen levels, These
observations imply that administration of sex steroids to
premenopausally oophorectomized women during’ the immediate
postoperétive”beriod\is_partfcularly important in order to
obviate the consequences of abrupt, drastic changes in
circulating levels of gon&dal hormones. Furthermore, a
gradual decrease in dosages of exogenous hormones over time

%
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11980). Finally, several investigators have found that.
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will minimize symptom frequency and severity in menopausal
women who desire or are required to halt treatment with
exogenous hormones. :

, The consistent pattern in the PL group just described,

that is, an increase in symptoms, from preoperative baseline

A

. to treatmeéent and subsequent stability in scorés for the

duration of the study, permitted the conclusion that there
was no placebo effect: - on the’ syhptohs and behaviors
measured in thiﬁ invgﬁtigition. This. observation is
discrepant with those of, numerous estrogen replacement
studies (Campbell, 1976; Coope, 1976; George et al., 1973,
Rauramo et al., 1975; Strickler et al., 1977; Thompson &
Oswald, 1977; Utian, 1972; Van Hulle & Demol, 1976) which
found either no beneficial effects of estrogen over placebo

or an amelioration in functioning with both estrogen and

"placebo. In the majority of cases, various oral estrogen

preparations in different dosages were administered to
heterogenous populations of both naturally and surgically
menopausal women. The lack of a placebo effect in this
study may have " been due Dboth to the more rigorous
experimental control and to the parenteral route of hormone
administration used, In accordance with the present
findings, it may be concluded thét premenopaﬁsal women who
undergo bilateral oophorectomy are 1likely to experience
significant increases in several somatic symptoms and a

deterioration in aspects of ‘affective, sexual and cognitive

functioning as a result of abrupt changes in hormonal

status due to the surgery.
P :

visual inspection of the fiqures for the various

measures indicate that the hysterectomy CON group had the

- fewest and least severe symptoms and that they maintained
. the highest 1level of funttioning in'several areas. It is

tempting, therefore, to make a plea for ovarian

canservation in premenopausal women at the time of
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hysterectomy-in ihe absence of ovartan pathology. However,
- the finding that —eHese women were younger ‘and had higher
levels of total plasma.estrogens preoperatively than women
in the four treatment groups does not allow the conclusian
that, had ovaries been conserved in the. other subjects,
their symptom incidence and level of functioning would have

paralleled those of the hysterectomy CON group. v
. A ‘ : f
Several methodological, theoreétical and clinical

issues were raised by the findings of the present study.
- Some investigators have expressed skepticism concerning the
reliability of daily self-reporting particularly over the
course of such a long investigation (150 days of monitoring
per' subject over the five months). The fear has been that
subjects would habituate ™o the questionnairé items over
time and lose interest in the .task. The data on hot flush
frequency however, strongly supports the reliability of
+ daily questionnaire measurement, particularly when one
considers the double -blind nature of this study. Recall
that Jwomen who recgived estrogen following surgery had low
frequencies of hot flushes that were not greater than those
‘reported by the hysterectomy CON grouﬁ‘whereas those who
received A or PL, known to be ineffective in thé
alleviation of hot flushes, had very high frequencies of
His symptom. When hormones were withdrawn, all four groups
of oophorectomized women reported increased frequencies of
hot flushes compared to the intact ,CON group. These
findings are consistent with the known effects of estrogen
on this symptom and they were_  reported systematically
though  subjects were unaware of the drug being
adﬂ%nistered. Furthermore, the stabilit? of PL and CON
gfoup scores during the four postoperative months, on this.
measure as well as on the majority of other measures,
proQides furtﬁer support for the reliability of these data. -
It would seem, therefore, that daily monitoring. should
provide a reliable and accurate method ‘'of measuring

Yoo b e C e e . s o et an

\

PR

ISP 3

SR X5

.

USRI

o s Aad k] Sl ™ o

-
IR oo e e Y

<
b
b
%
’
,
*
t




/psychologicél symptoms,

T T ot d o ekt A b ek B mt

136

-~

-

individual menopausal symptoms’ in future 'pfospeétive

' studies. ) /

] .9 () ’ /I

/
¢
!

A second issue relates to the differential response of

a myriad of so-called, menopausal symptoms, to hbrmoge
replacement therapy. Although hot flushes were effectivedy
alleviated by both eétrogen-containing preparations, the
administration of androgen alone had no beneficiar effects
over placebg on this symptom. However, exogenous androgeﬁ
induced reports of 1lower sychological symptoé scores,
lower ﬁotal symptom scores, higher levels of sexual desire,

number of sexual fantasies exual arousal and lower

depression. These findings strongly suggest that

menopausal lsymptoms. may not have a common hormonal
etiology. Thus, the usual clinical’ practice of
administering estrogen alone is unlikely to alleviate all,
or even most, of the symptoms commonly reported.: The
critical clinical implication, therefore, is that exogenous
estrogen will be highly effective 1in reducing hot flush
frequency but will not itself provide relief in

postmenopausal women who are troubled by fatigue; lack of.

sexual desire and ual arousal and by a host of

A '

¢

These obsérvations may also serve as the basis for a
critical evaluation of the proposed "domino effect" with
fespecﬁ to menopausal symptoms. Campbell and Whitehead's
(1976) - hypothesis that the alleviation of hot flushes in
menopausal women will cause¢ them to sleep better,‘ be less
irritable, less depressed, suffer fewer headaches etc., was
not confirmed by these data; findings of the present study
de not support the contention that other symptoms which
occur'coincident with hot flushes are caused by them nor
are they alleviated by the same therapeutic intervention,
that ié,fby estrogen administration alone. The need to
reaséess a relevant theofetical.issue, namely, the concept

!
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of a'menopausal syndrome follows from this argument. By
definition, a syndrome is a group of signs and symptoms

that occur together and ‘characterize a particular

abnormality. Epidemiological studies (Greene, 1976;
McKinlay & Jefferys, 1967; Thompson -et al., 1973),
psychiatric studies (Weissman, 1979; Winokur, 1973) and
results of the present study fail to support the view that
syhptoms- commoniy reported at the time of menopuase

constitute a syndrome, Despite such  'contradictory

ev1dence, tenacious adherence to this concept has inhibited
the development of more refined and specific research
measures and clinical techniques. It would seem that the
most"appropriate strategy for future research, theérefore,
would be to consider and investigate symptoms commonly
reported at the time of menopause independently in order to
empirically test their possible differential response to

various pharmacological and psychological interventions.

In summary, the results of this study demonstrated
that the administration of estrogen and androgen, ;ingly
.and in combination had differential effects on somatic,
affecgiGg; sexual " and cognitive functioning , in
oophorectomized women. Overall, the estrogen-andrégen
combined, drug was the hosp effective in alleviating the
lérgest number of symptoms. This hormonal preparatién also
induced the highest levels of plasma testosterone and
levels of total plasma estrogens that were intermediate

between those of the -estrogen—alone drug and endogenous

levels of the hysterectomy CON group. Moreover, the -
’somatic, psychological and cognitive performance of

Gbpho;ectomjzed subjects who received the combined drug
most closely paralleled that of the younger,
endocrlnoiogically-1ntact hysterctomy CON group.f These

results provide strong support for the superior efflcacy of .

the combined hormonal preparation in the postmenopause.
) R A S
egqinistration of both sex steroids constitutes tgahe
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hormone replacement .therapy with all the demonstrated
.benefits that accrue to it as opposed to the more limited
clinical range of reffectiveness of the most common
treatment, namely, estrogen replacement therapy.

To our knowledge, the demonstration of a beneficial
effect of androgen on several parameters of .sexuality in
the human female ,is the first empiricél evidence, within
the context of a well-controlled design, that was based on
subjects who werewneither suffering from maliénant disease
nor sexual dysfunctions, The high incidence of
disturbances of libido fo;lowiné hysterectohy and bilateral
ocophorectomy reposted in the literature may be related to
the loss of ova;igﬁ androgens "which continue to be
secreted, often in ° increased quantities, by the \
postmenopausal ovary (Vermulen & Verdonck, 1978). These
observations further supported thgiconclusion with regard
‘to the superior efficacy of the estrogen-androgen combined
preparation in menopausal hormone replacement -therapy.
Future researdh is needed to both corroborate atd to extend
these findings with the goal of improving the |quality of
life in an ever increasing segment of the popu{ation. ,
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CONSENT FORM

LIy °

Your doctor has advised you that you need to have a
hysterectamy (ra;oval of the uterus) and ovariectomy

(rexmvél of the ovaries). The surgical procedure itself is

N iy e e e S T S

veryvjsafe. Occasionally, and this varies from woman to woman,
symptoms may arise after the operation due to the fact that
there are reduced levels of hommone normally secreted by the
ovaries. We know that the drugs used to treat these symptoms |
can be helpful but we want to get more information on their
general effects and to try and learmn more about which
particular drug will be suitable for you. Therefore we are
conducting a study to obtain certain kinds of information
" which will be useful to both physicians and patients. The
areas which concern us are changes in mood, in memory and in
sexual functioning. I would like you to meet with Barbara
Sherwin, a psychologist who is also a nurse who works with me.
She will explain the procedure of the study before you are asked
toksign this form. After your operation 'you will be started on .
one of three hormone prepafations or on a preparation with no
active hormane. All of the hormones are in common use. Your
hormone treatment may be changed dur%ng the course of the study
in order to enable us to compare the different tharapies.
You ma}" be’ assifred that you will receive careful and appropriate
ned.i;cal treatment whether or not you continue to participate
in this stpdy. All the information gathered will be confidentjpl -
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only the ,psydnlogist will .have acoess to it. In order to '
partialiym carpensate you for your effort in providing the
:mfomvatlm we need, you will be receiving the drug therapy -
free of Qxf\rge. On the basis of what we learn about the drugs'.

and from the records you keep for us, you will later be placed

on the treatment which is best for you. . .
~, v
.
~ ~ \
S |

-5 ~ .
I understand that I will be taking part in a study with
concerning hysterectany and that I will

be receiving one of three pbssible hormone preparations or a ™

preparation with no active hormone. I will be receiving the

3 L“"Wﬂ” P
i
I3

e
)

drugs free of charge.” ' ' ' ‘ . ~
DATE “‘ / (
. L '
' \ WITNESS
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A

INITIAL INTERVIEW FORM

: \ _ L
NAME ‘ - i -/
ADDRESS . o '
TELEPHONE __
AGE
DATE OF MARRIAGE
NUMBER OF CHILDREN
'LEVEL OF EDUCATION
CURRBNT'occupAT;ON -
. SMOKING
| ALCOHOL
MEDICATIONS (CURRENT)
HOBBIES

ONSET & DESCRIPTION OF SYMPTOMS - ) | . e

PAST PSYCHIATRIC ILLNESS._

SEXUAL HISTORY PRIOR TO SYMPTOM ONSET

HUSBAND (WORKING' RETIRED' STATE OF HEALTH)

13
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Computation of Drug Dose Equivalence

A) Estrogen-Androgen Combined prug (Climacteren)

Each ml contains:

Testosterone enanthate benzilic acid hydrozoene .... 12

equivalent to tegtosterone

Estradlol dlemth‘tg AN 2N BAY Y BN BN BN B BN B BN BN BN B RCAC B NN B R BN N B WA AN 3
equivalent to estradiol -

Estradiol benzZoate ceececcsrcccsscrsensccctcecsnsenen
equivalent to.estradiol

Therefore 1 ml of Climacteron contains 4.8 mg of |

-Sxpe; estradiol. -

B) Estrogen Drug (Delestrogen)

Each ml contains: .

Estradlol valﬁrate \O0....‘....ll..l.l.llll‘.0...'...
equivalent to estradlol

Therefore 1 ml of Climacteron and .63 mg of . ‘

Delestrogen contain equivalent amounts of estradiol.

f

C) Androgen Drug ‘Delatekt;xl} o
Each ml centains:

* Testosterme mth‘te oooooooo.oooooaocaoooooano00200
equivalent to testosterone 144

Theréfore 1 ml of Climactersn ‘and .48 ml of

-

10 ng
7.6 mg

&8

De;lateatryl contain eqplvalent anounts of testosterone,

D) Placebo

Sesane 01l oooo’oolocuooooooooo:ooooooooooooooo‘oagoo

>

l mg

\J

[ 28
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. Daily Menopausal Rating Scale : -
' DIRECTIONS i
—— i
Please note your feelings and activities as youy observed them: |
during the past 24 hours only. Indicate your choice by putting a
‘eircle around the lppropriate“{number or by filling in the blank:,
spaces with specific information. . |
NAME - n DATE
TIME FILLED OUT
l. Rate your general energy level during the past 24 hours. -
FELT VERY & ! FELT VERY
POORLY 1 2 3 4 5 6 7 WELL
- o i
: ; |
2. Rate your sense of well-being during the past 24 hours. , 5 -
FELT VERY . : FELT VERY ;
POORLY 1 2 3 4 5. 6 7 wmL . ;
- ,
3. Rate your general mood during the past 24 hours.
[
FELT : RELT
DEPRESSED 1 2 3 4 5 6 7 CONTENTED
N : . OR BAPPY
4. Indicate the degree to which you experienced the follgving .
symptoms during the past 24 hours. ‘ |
, 2)HEADACHE: : :
; VERY ’ VERY ;
strerr & 1 2 3 6,3 & 7 swere |
% b)NAUSEA: . : 1
VERY VERY :
SLIGHT ° ! 2 3 4 3 6 7 sEveRE o
¢)VAGINAL BLEEDING: . ?
VERY VERY
SLIGET ° . 2 3 & .03 6 X SEVERE 1
p f
d)FREQUENCY OF HOT PLUSHES: !
None 1 -4 5 - 10 10 - 20 over 20 T
e)SLEEP; . .
SLEPT VERY SLEPT VERY
' POORLY 1 2 3 4 3 6 7 ymL
£)APPETITE
o . ATE VERY ATE MUCH MORE
. LITTLE 1 2 3 4 5 6 7

THAN USUAL

PRUNEN i e B R
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5.

i

How many arguments or disputes have you had in the past 24 hours? j
Circle the number.

or feeling followed by relaxation, It is ‘sometimes accompanied
by intense emotional responses. ‘

1 2 3 4 5 6 7 .

*-a) Indicate your degree of involvement in the argument. :
I WAS NOT PARTICIPATING I WAS -~ i
VERY MUCH 1 2 3 4 5 6 7 PARTICIPATING |

VERY ACTIVELY 3

6. In the past 24 hours I went out (e.g. with friends, family, on’

business) , s

' Cirxrcle the number of times f

1 2 3 4 5 |

7. Rate your level of activity during the past 24 hours. H

, (physical, social, recreational)
NOT VERY _ EXTREMELY ’

ACTIVE 1 2 3 4 5 6 7 ACTIVE ‘
-

SEXUALITY é
‘The following 6 items relate to sexual functioning. For purposes %
of clarification, masturbation is defined as stimulation of omne's i
own genitals by other parts of onme's own body and/or by any other ¢
means. Orgasm is defined as an intense peak in sexual excitement ]

?

!

8.

9.

.10.

11.

A)

a)

b)

Indicate the degree of your sexual desire during the past 24 hours. .
LOW SEXUAL HIGH SEXUAL -»
DESIRE P 2 3 4 5 6 7 DESIRE ’

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

Ho¥ many times did specifically sexual activity (e.g. intercourse,
erotic play) occur with your partaer?

Rate the level of sexual arousal you experienced. If sexual

activity occurred more than once, rate each incident separately.

LOW SEXUAL HIGE SEXUAL

AROUSAL 1 2 3 b 5 6 7 AROUSAL

_LOW-SEXUAL i } HIGH SEXUAL

AROUSAL 1 2 3 4 3 6 7 AmousaL /
X : K :

Hov many times did you reach orgasm during the sexual activity or
activities? -

b

o
\

i
{
H
}
!
:
i
N
L]
3
4
3
4
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Ménopausal Index

'

Bglow are a list of symptoms sometimes reported by menopausal women.

Please indicate the degree to which you are now experiencing each

of these symptoms by cirecling the most appropriate number on the

172

scale. Remember, we are interested in how you are experiencing these

symptoms NOW.

1. HOT FLUSHES

ALMOST - VERY
NEVER 1 2 3 4 OFTEN
2. COLD SWEATS
ALMOST VERY
NEVER 1 2 3 4 OFTEN:
™
3. FEELINGS OF SUFFOCATION
ALMOST VERY
NEVER 1 2 3 4 OFTEN
4. WEIGHT GAIN
ALMOST VERY
NEVER 1 2 3 4 OFTEN
5. RHEEUMATIC PAINS
ALMOST VERY
NEVER 1 z 3 4 OFTEN
6. COLD HANDS AND FEET
ALMOST VERY
NEVER 1 2 3 4 OFTEN
7. NUMBNESS AND TINGLING
ALMOST VERY
NEVER 1 2 3 4 OFTEN
8. BREAST PAINS .
ALMOST VERY
NEVER 1 2 3. 4 OFTEN
9. +UNUSUALLY HEAVY MENSTRUAL FLOW
ALMOST VERY
NEVER 1 2 3 4

OFTEN

kbt d e e i

£
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10. SKIN CRAWLS

ALMOST " VERY ‘
+ NEVER . 1 2 3 4 5 6 7 OFTEN 1
11. TIRED FEELINGS %
ALMOST _ . . VERY !
NEVER 1 2 3 4 3 § ’ ’ikx OFTEN . i
]
. 12. HEADACHES %
. ALMOS " VERY .
NEVER |  * 2 3 4 3 6 7 OFTEN :
13.” POUNDING OF THE HEART
ALMOST - . VERY v
NEVER 1 3 é 3 S 71 OFTEN ’
, 14, DIZ2ZY SPELLS "
ALMOST : ’ VERY ‘
NEVER 1 2 3 4 3 J 7 OFTEN
15. IRRITABLE AND NERVOUS j
ALMOST VERY '
NEVER 1 2 3 4 3 6 7. OFTEN ;
16. FEEL BLUE AND DEPRESSED :
o . . ALMOST - o . VERY o
NEVER 1 2 3 4 5 6 7 OFTEN
Y . ' e
17. FORGETFULNESS .
ALMOST } ' VERY »
NEVER 1 2 3 > s 7 OFTEN -
18. TROUBLE SLEEPING Lot
ALMOST VERY :
NEVER 1 2 3 4 3 6& 7 OFTEN {
4 : N ;
19, CAN'T CONCENTRATE ,if
ALMOST , VERY %
NEVER 1 2 3 4 5 6 ! OFTEN %
o £33
20. CRYING SPELLS ' . ]
ALMOST ' VERY

OFTEN

' N 0 . . - ws P
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21. BLIND SPOTS BEFORE EYES '
. ALMOST VERY '
NEVER 1 2 3 4 5 6 7 OFTEN
22. EXCLTABLE
ALHMOST VERY o
\ NEVER 1 2 3 4 5 6 7 OFTEN .
23. ATTACKS OF PANIC .
ALHOST . TERY
NEVER 1 2 3 4 5 6 7 OFTEN
2. LOSS, OF INTEREST IN MOST THINGS
N - ALMOST o VERY
. ' NEVER 1 2 3 4 5 6 7 OFTEN
_——— -
N
25. FEELING TENSE OR WOUND UP
ALMOST ' TERY
NEVER 1 2 3 4 5 6 7 OFTEN
26. WORRY NEEDLESSLY
ALHOST : VERY
NEVER 1 2 3 4 5 6 7 = " OFTEN
27. PRESSURE OR TIGHTNESS IN HEAD OR BODY ,
- ATHOST ' \ VERY
NEVER 1 2 3 4 5 6 7 OF TEN
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) Jhstructions

- Iwa‘nttoseelmWelly‘ohcaqpayatténtion. Iam
,going to say some numbers and when I am through I

want you
o
to say them right after me. Listen
):' A
~E . ' ‘ ‘

_ Set 1 , - Set 2 y Set 3

~ 6439 . Y 3279 . 9346

7286 ‘ 4968 6827
42731 15286 134
75836 61843 63857 .
. ) ' ( f

619473 539418 - 374916
392487 724856 784293
5017423 @ > . 8129365 3247195,

* 4179386 , : 4739128 6839714 :
58192647 . 27469318 " 94629185 :
38295174 : 49382761 47159283
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Mean Age: AN?VA Summar\y Table —e .
M.  df F ‘
- Group k}GS.? 4 5.05% -
TErrok 32,7 43 . \
* p 4,002 ..
S -
- Table C02 - ¥4 v
~-- Years of Scolarity: IS .
) ANOVA Summary Table- )
Source MS df F \\
Group 5.79 4 .63
Error 9.22 43 :
e : ‘ \ //-
Table c.3 7,
. Occupational Status: .
ANOVA Summary Table
“Psource Ms®  df F g
" Group 184.] 4 .Sg\\i . ,
.Error 327.1 43 . S
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o . .Y Table C.4 .

Mean Neuroticism Scores:

ANQVA. Sunmary Table

s
N
Xource MS df F
Group 18.7 - 4 1.23
*Error 15.3 43 :

_ Table C.5

-~

Mean Extraversion 5cqres;
ANOVA Summary Table

~.
~

Sodrqe MS df F ,
Group 14.5 4 1.77
Error ‘8.2 43

' Table C.6 .
Marital Adjustment Scale Scores:
ANOVA Summary Table

"
Source MS df F
Group 228.°4 4 1.77

"Error 129.2 43 ’
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: . Hot Flushes: ANOVA Summary Table ) .
) ’\ N ' ' . ' - . . 1
Source MS - af F N ' ‘.f ’
. . o . .

_ Group 3.86 4 - 5.71%
Error .66 43 - ' :
~ .Time .} ~2.65 - 4 12.98% . T

" Time x Group ©o.81 16 '3?97*"‘ -

Error .20 172 N

. ‘ * ' * p < .0001 T ol
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) .. Table C.8 ‘ : )
' Headaches: ANOVA Summary Tabile R >
", - . ] .
Source * ms ot af .- F o !

v

j Group 3.34 + 4 1.26
Error 2.64 43 - ' -
Time 1,25 4 2.36%

. >
T “ Time x Group .83 16 1.57
- Error ‘ .53 172 ' iy
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* p < .05 *
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Nausea: ANOVA Summary Tabl , . -
. 2 [ 4 . -~ ’ ’ -
Source . MS df . F ;
) . A &
Group 1.10 4 . « 46 - ‘
Error S 2037 43 = = Tt
. A WO T \ o
Time | ' .07 4 - e 22 - YT .
Time x Grqup .28 * 16 .80, . 1
. o <~ ! )
Error . . 36 . 172 ) e
N )
. * ~ .o - ! hd . Y ".N
.Table C.10 ' R '
. .- N .
Sleep Quality: < . ' ST
2 ' ANOVA Summary Table’ . -
r . . -
. 3 Y

Séﬁrcg‘, MS | daf F. ‘A . N
Group 9.29 4 2035 '
Error . 3.96 a3” o '

Time . 2.69 4, . 3.21% . ° .
Time x Group. .59 ~ 16 720 v .
Error . " .82 172 . . . b
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o Appetn:e" ANOVA Summary Table ’ L ‘
® ° ’ - i . ' ' . "
. Source " MS Cdf T F - v s .
R ‘. Group . 3.72 4 - 1.03 . i
Y . , <. . . * ‘ ) 3
. . , Error L 3060 43 CoL : .
- Time - 4.m AL 1l.14% 0 |
. . Time x Group .30 16 .78 ’ '
’ g Error .. .38 172 ' . ‘/." v
N . ] & ‘." L e , . —4,-. N
ST . * p < .0001 S - '
, 7 . 5o i . s . R
' T LT s ‘ > I o
X ) . . A By ‘, T
. , Table.c 12 - . . e .
x Level of Sexual Desire: =~ =~ -, . ;
. ANOVA Summary Table ] k . .
- .3 ‘& * ‘(.\. \‘ \.A. " \
. ‘ Source Ms . df’ "F
( *" Group 15.76 4 4.93% -
e . Error 3.°20 43" . . .
N Time Y 6.74 4, 11, 96+ s ‘
i . Time X Group 1.20 16, 2.30* . . . . .
' v Error 52 172
i ° M ’ ’ ’ ' “» : ’ 51. -
1 * p < ,001 . ' - . :
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‘. . Table C.13 . ]
’ , . Sexual E‘ant;asies:' ( ' ]
. ANOVA ,S_ummat:y Table : ‘ . v
: So urce MS - df E . ‘
Group . 12,61 . 4- 2.69% ¢ :
Error - ae8 430 . T

Time 5.60 4 . 9.66%*
""Time x Group .95 16 . - 1. 82+
Error - 52 - 1727 -

* p < .05 : o T~
* p ¢ .0001 ° - - )
- - \

9 Table C.14 . | o
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. ~ ‘Sexual Arousal: . - Lo \ S0
‘. .. ANOVA Summary, Table .. -~ | , :
*. Source ~ MsS ©df . 3
Group. 110,317 4. . 2.68% .
Error 3.85 43 - .
Time 7.06 -2 9.94*%
Time x Group + 2.40 8 3.38% -
—Error——————71— - 86 |
* p < 003 : l .. o’
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Table"c;1§

;Numbe&'of Sexual Encounters: -

-

¢

Source

'Group

Error -

Time

Time x

" BError

Source

Group-

B T

Error
Time
Time x

Error

ANOVA Summary Table L '
MS ~  df F'
.14 4 .75 °
.19 43 ‘

| .45 . 3 *  B,03% {
"Groupt '110 T8 - .67
’ +14 86
.05 . - ) )
@ A ' O )

Table C.16 ‘
Number of Orgasms: L)
ANOVA Summary Table

MS af O F
.58 4 .99
.58 43 . .

-~ .15 2 .44 .

' .39 86 o ;
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- Table C.17

\’Welleaeing: ANOVA Summary Table

éource%“ ' MS
“Group ’ 4,02
Error - 3.36
Time 010,11
_Time x Group .71
E}ror‘ ) .55
* p <(.0001

., Table C.18

af
4
43
4

16.
.172

1.20

18.17%
T 1.29

Energy Level: ANOVA Summary Table

v ‘

" Source . |-  MS
Group ' 5.35
Error \ 2.96
Time . 10.59
Time X Group R
Error .61
* p < .000] )

\
0N
’ \\
i }
\ ,\
g
v - .

af
4
43
4
16

172

.F

€

1.81

LS

17.13%
1.17

.
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7 Mood: ANOVA Summaty Table
Source MS  df F
Group " 1.90 4 .52
_Error 3.66 43
Time® 2.89 4 4,724
Time x Group .62 .16 1.01
Errot - .61 172

. ‘ . ‘
.‘ !
* p < .00]. !
Table C.20 ; )
Level of Activity:: -
ANOVA Summary Table
" Source Coms df 'F {
Group 1.76 4 .53
Error : 2.21 43, "
Time - 21,74 32.34* °
Time x Group -~ .29 '~ 16 .44
Error . .67 172
. . :
* p < .0001
q.')ff“"f
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. Tablé c.21° )
Times Left the Home: N
ANOVA Summary Table f
Source MS af F
Group 1.46 4 1.29 ]
Exrror 1.13 43 )
Time 16.03 © 4 66.33%
Time x Groap ' .26 16 1.13
Error /;( .24 172 -9
* p < .0001 e
/ ) .
s /
: -
/ rable c.22
b_lg/mber, of Arguments:
/ANOVA Summary Table
Source MS;,!k ‘ af F .
Group 1.58 4 1.14
Error " 1.39 43 . |
Time .38 4 1.41 .
Time x Group . .30 16  1.10
Error .27 172
‘ -\




\
‘. 7 | Table C.23
) ( Involvement in Arguments:
‘ - ' ANOVA Su'mma/z:y Table
Source MS af F
. Group 4,70 4 .75
 Error 6.20. 43 .75
> Time .01 4 .00
N, Time x Group ‘.52 Y16 .47
Error * 1.09 172 _
" ' ' Table C.24
" Anxiety: ANOVA Sumniary Table
Source ., MS - af F
: - - Group - 71,42 4 2.62%*
; o _ - Error " 27.29 43
' Pime . 40.66 2 15,30%*
‘ ) Time x Group 4.63 8 1.74
o Error 2.65 86
; .
y * p< .05 ° )
%‘ . *% p <0001 :
g - . Table C.25
4 Hostility: ANOVA Summary Table’
¥ Source MS daf . F
§ ! Group . 27.09 4 1,15
Error 23.59 43
Time . «38 2 . .14
Time x Group 4 5.11 8 1,88 .

" EBrror 2.71 86
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‘I‘at;le C.26

Depression: ANOVA Summary Table

Sodrce MS
Group " . 81,67
 Error ' 65.76
Time - 45,2
" Time x G_foup 10.87
Error 4,23
. * p< .01
* % 4
p < .0001 .
/ < e
Table C. 27

A ya b Tr Gatiern g ¥

af..

43

86.

Somatic Sympto}n‘s;

ANOVA Summary Table

Source ‘ ) MS
Group . ~ 326.42
Error ' 77.80
Time * 215.64
Time x Group 81.52
Error 21.61
. J
*, p < .005
*% p < L0001 -
‘\ v ‘.“’
b
[ 4
. 14

df

4
43

2

‘86

F
1.24
10.68%%
2 ;‘.,5‘.7 *

mr e e ———
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Tapie C.28 .
Psychosomatic Symptoms:

ANOVA' Summary Table

Source - MS . af

Group ) 255.86 4
"Error 113.88 43
_ Time ) 93.39 2
Time x Group 27.65. 8
. . 2
Error - ° © 15,40 84
LY p < L0 N
* E‘ ° X ‘3‘
. Table C.29 '
Psychological Symptoms:
ANOVA Summary Table
Source ‘ MS af
_Group 727.46 + 4
Error 430.72 . 43
Time - 399.61 2
7 Time x Group 136.42 B
Error 42.03_ 85
* p< .05 L
** p < ,001
. o
-~ ) i
. ’ 4 «
% v
» » - “

2.25

. 6.06*
1.80

1.69

9J51%*
3.25%

N\
‘ " ~
+
g ’

b g e ot ey,
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= Table C.30

Total Symptom Scores:
ANOVA Summary Té&ble,

daf

4
‘43
2

3

786'

Source MS
Group 3174.61
Error 1029.58
Time 777.69
Time x Group 450,65 .
Error 146.61
* p <..05 ¢
*x p‘< .0;

. I

" Table C.31

F.
3.08%

5.30%%
3.07% ¥

Digit Spag: ANOVA Summary Table

-

Source
Gioup
Error .
Time

Time x Group

Error

* p’< ,001

-MS
2.41
1.18
1.Q8

.52

" .14

1]

df

4
43
2
8
86

/

2.03

7.55%
3.64*
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“Table C.32
Abstract Reasoning: .

ANOVA Summary Table

Source © mMs df P oo

Gréup . 275.47 4 \’ 1.84 [ —
Error 149.90 43\ '

Time ' 98.85 2 \\39,85**

Time x Group 2.98 8 2.71%

Error - 110 . V86 )

* p < .05( f

** p < L0001

Table C.33

Clerical Speed an8 Accuracy:
ANOVA Summary Table

Source MS df F‘

Group 259.57: 4 1.21

Error . 215,01 43

Time 145,85 2 63.80%*

"Time x Group 6.64 8 ©2.91%

Error s 2,28 86

* p < .005 . 7

** p < ,0001 L - :

oA L 5 ~
. ' )
o N ~

. N \\
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Table C.34

Total Plasma Estrogens:

ANOVA Summary Table

\

Source '°: MS
34918.91

)

~ 3065.06,

Group

. Error

df
4
43

- 3
Tifre 190426.81° . 2
Time x Group §?451.48 8

Efror. 2298.47

* p < .0001

Table C.35

Plasma Testpspgrone:
ANOVA Summary Table

=

86

11.39*

' 82.85%
- 25.00%

.74

12.39%*
4.68*

ES

192

R

Source Ms df
Group 1284.68 4
Error 1735.72 43
Time 6242,38 2
~“Time x Group 2361.84 8
‘Error 503.60 86
* p < .001
.
.\_ . \
\
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" Table C.36

Plasma FSH: ANOVA Summary Table

Source MS
Group 2544@520
' Error 3545,05
. Time 125286.17
: Time x Group ‘ 7202.44
| Error 1220.88
\ ‘ . .
\\ " % p < .0001
Ve s
: Table C,37

df + F
AN - 4.46%
41 -
2 102.62*
8  5.90%
82
»

Plasma LH: ANOVA Summary Table

Id

Source ' MS\
- Group 855.5§
_Error 174.91
Time 3472,62
Time x Group ,184.48
Error 74.73
* p < .01

** p < .0001

o

af F

4 4.89*
39 ,
2 - 46.47%%
8 2.47%N -
78
N
N
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L

.

g

rne

-

o ety o nry vme
A

. -
w e v e
v
B
-
’
.
.
— *
,
. .
\
g
.
)
.
k)
.

Appendix D

. N

.

) 194

-
. .
Y
.
~ .
h
? N
.
.
) .
¥ .
\ ;-/
* 7
R , (v
3 -
.
- ~ M
A
L4 +

Standgrd Curve for Total Plasma Estz;ogen Lévels

- . Y

ool LTS o

'
»
B
.
»
-, ,
'
s
.
R ,
A
i \
¢
. 1
P
v /
‘
f
PO R -
\\'J

-
=
- -
-.
-
<
B
\ .
[
'
o N
<
y
.
'
'
.
+
‘
\ 1
.
"
'
-
t
, .
'
[EPRHLY U SO - N :
A - et o ‘ Bavh g, . =
-



A Sl

3 R ) - &
sT2491 .mm.moupmw PUSEBTd TeIOL I03F *{AINnD oumcmmum
\n C . 0¥ . oo m.w?&w.ou&- : )
& \ p ~ . < h N ) .
- ooo! 008 oSh ‘0SE€ -0ST OSL . 0b *OL os st s
1 3 i 1 i : ) i ] | | 1 i
L~ 0/
} = 07
~ %F

. o < 08

N ‘ . e o&
- . . )
N & - -
~ 2 \
2 e .
5 [ . \
- ) » L% - 8
.
. - . * - - *
' - . ) .
- - .
— - a v . . .
—_— .
s v
r. ; 0 .
! 2 . - . .
.
s . —— ) . .\
- ) ) |
’ »
«
! )
.
’ L]
- ERY
f . ; )

.

g %% -(“3'3) sna90¥L'S3 VWSVIJ VIOL

-

~—

DNIaNI

-

B

v ronpne




