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Objective: The authors examined the effect of a 4-week course
of estrogen therapy on depression in perimenopausal and post-
menopausal women.

Method: Twenty-two depressed women who were either peri-
menopausal (N=10) or postmenopausal (N=12) received open-
label treatment with transdermal 17B-estradiol (100 pg/day) for
4 weeks. The Montgomery-Asberg Depression Rating Scale and
the Beck Depression Inventory were used to assess depressive
symptoms, the Greene Climacteric Scale was used to assess

menopause-related symptoms, and the Clinical Global Impres-
sion (CGI) was used to assess global clinical improvement in
these women at baseline and after treatment. Remission of de-
pression was defined as a score <10 on the Montgomery-Asberg
Depression Rating Scale and a score <2 on the CGI at week 4.

Results: Remission of depression was noted in eight of the 20
women who completed the study; two of these women were
postmenopausal, and six were perimenopausal. Antidepressant
response was not associated with severity or subtypes of de-
pression at study entry or with concomitant improvement in
menopause-related symptoms.

Conclusions: Some perimenopausal women with depression
may benefit from short-term use of estrogen therapy, and its
role for postmenopausal depressed women warrants further in-
vestigation. Antidepressant benefit associated with estrogen
therapy may be independent of improvement in physical symp-
toms.

(Am J Psychiatry 2003; 160:1519-1522)

More than 1.3 million women are expected to reach
menopause each year in the United States (1, 2). The
menopausal transition—a period of heightened hormonal
variability—is associated with the occurrence of severe va-
somotor symptoms, greater risk for osteoporosis, greater
sexual dysfunction (3, 4), depressive symptoms (5-7), and
substantial psychosocial impairment (8).

Two double-blind placebo-controlled studies (9, 10)
demonstrated significant antidepressant benefit associ-
ated with use of estrogen therapy (transdermal estradiol)
in perimenopausal women with depressive disorders.
However, another study (11) suggested that long-term use
of estrogen therapy is associated with greater clinical risks
and side effects. It thus becomes critical to identify char-
acteristics of depressed perimenopausal and postmeno-
pausal women who may or may not derive antidepressant
benefit from estrogen therapy.

Method

The current study represents the first phase of a larger trial de-
signed to evaluate the effects of combined estrogen therapy and
antidepressant therapy in women who failed to respond to an ini-
tial 4-week course of estrogen therapy. Thirty subjects were en-
rolled in this initial phase; 27 of these women met initial eligibility
criteria. Transvaginal ultrasounds were performed to exclude
women with a thickened endometrium.

Twenty-two perimenopausal (N=10) and postmenopausal (N=
12) women 42-57 years old who had DSM-IV diagnoses of major
depression, minor depression, or dysthymia were enrolled in a 4-
week open-label clinical trial of 100 pg/day of transdermal 17(3-
estradiol. Our institutional review board approved the protocol.

Am | Psychiatry 160:8, August 2003

Written informed consent was obtained from the participants af-
ter the study procedures were fully explained.

Perimenopausal status was defined as having irregular men-
strual cycles (fewer than six menstrual cycles per year) and folli-
cle-stimulating hormone (FSH) levels greater than 20 I1U/liter,
documenting declining ovarian function. Postmenopausal status
was defined as being amenorrheic for 12 months or more or hav-
ing had bilateral oophorectomy. The Structured Clinical Inter-
view for DSM-IV was administered at baseline. A semistructured
interview was also used to collect demographic data and men-
strual and reproductive history.

Exclusion criteria included medical illness, use of psychoactive
drugs in the 3 months before assessment, abnormalities on
screening ultrasound, and clinical contraindications to estrogen
therapy.

Depressive symptoms were assessed at study entry with the
Montgomery-Asberg Depression Rating Scale (12) and the Beck
Depression Inventory. Menopause-related symptoms were evalu-
ated with the Greene Climacteric Scale (13), which provides total
scores and subscores of psychological, physical, and vasomotor
symptoms (hot flashes, night sweats). The investigator and pa-
tient versions of the Clinical Global Impression (CGI) for severity
were also administered.

All subjects received transdermal adhesives (Berlex Laborato-
ries, Montville, N.J., once-weekly application) that release 100 pg
of 17B-estradiol per day. Hormone assessments (FSH, estradiol),
Beck Depression Inventory, Montgomery-Asberg Depression Rat-
ing Scale, Greene Climacteric Scale, and investigator and patient
versions of the CGI were repeated after 4 weeks of treatment. Re-
mission of depression was defined as a Montgomery-Asberg De-
pression Rating Scale score <10 and a CGI investigator/patient
version rating <2 at week 4 for all depressive subtypes. A 50% or
more decrease from baseline in Greene Climacteric Scale scores
defined improvement of menopause-related symptoms.
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FIGURE 1. Depressive Symptoms and Clinical Improvement in Perimenopausal and Postmenopausal Women Assessed at

Baseline and After 4 Weeks of Treatment With Estradiol
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a Significant change from baseline among perimenopausal (z=-2.66, p=0.008) and postmenopausal (z=-2.23, p=0.03) women.
b Significant change from baseline among perimenopausal (z=-2.49, p=0.01) and postmenopausal (z=—2.40, p=0.02) women.
¢ Significant change from baseline among perimenopausal women (z=-2.10, p=0.04); nonsignificant change among postmenopausal women

(z=—1.66, p=0.10).

Changes in Montgomery-Asberg Depression Rating Scale, Beck
Depression Inventory, and Greene Climacteric Scale scores were
assessed with Wilcoxon signed-rank tests. Nonparametric proce-
dures (Mann-Whitney tests) were used to compare Montgomery-
Asberg Depression Rating Scale and Greene Climacteric Scale
scores of perimenopausal and postmenopausal women. Chi-
square methods for discrete measures (or Fisher’s exact test for
small samples) and nonparametric procedures (Mann-Whitney
tests) for continuous measures were used to examine the rela-
tionship of demographic characteristics, menstrual history, and
psychiatric history between women with or without remission of
depression after treatment with estradiol. The same procedures
were used to examine differences between perimenopausal and
postmenopausal subgroups. Spearman correlation coefficients
(rs) were calculated for Montgomery-Asberg Depression Rating
Scale and Beck Depression Inventory scores and for changes in
Montgomery-Asberg Depression Rating Scale and Greene Cli-
macteric Scale scores and subscores from baseline to week 4. Sta-
tistical significance was established at the alpha=0.05 level for all
analyses.

Results

Twenty-two women (10 perimenopausal, 12 postmeno-
pausal), whose median age was 50 years (range=42-57),
were eligible to receive treatment. Twelve (54.5%) of the
women were divorced, 18 (81.8%) were working outside
the home, and 16 (72.7%) had a college degree or some
college education. The women’s median weight at base-
line was 153 lb (range=100-285).

The 10 perimenopausal women had a median duration
of amenorrhea of 5.0 months (range=0.5-11.0), a median
FSH level of 56.45 IU/liter (range=20.00-64.90), and a me-
dian weight of 172.5 Ib (range=100-266). The 12 post-
menopausal women had a median duration of amenor-
rhea of 42 months (range=24-120), a median FSH level of
96 IU/liter (range=36-186), and a median weight of 144.5
Ib (range=100-285).

Twelve (54.5%) of the women suffered from major de-
pression, seven (31.8%) met criteria for minor depression,
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and three (13.6%) met criteria for dysthymia. Depressive
symptoms were of moderate severity at baseline (median
Montgomery-Asberg Depression Rating Scale score=21,
range=14-32). A significant correlation (r;=0.58, N=22,
p<0.01) was noted between severity of depression as-
sessed by study psychiatrists and that reported by the
study participants (mean Beck Depression Inventory
score=22.5, range=11-47).

There were no significant differences between peri-
menopausal and postmenopausal women with respect to
demographic characteristics, reproductive history (except
for duration of amenorrhea), or current DSM-1IV diagnosis
(p=0.05 for all comparisons, chi-square test or Fisher’s
test). In addition, perimenopausal and postmenopausal
women did not differ significantly with respect to body
weight (z=-0.85, p=0.40), severity of depressive symptoms
determined by Montgomery-Asberg Depression Rating
Scale total scores (z=0.56, p=0.57), or menopause-related
symptoms determined by Greene Climacteric Scale total
scores (z=—0.92, p=0.36). As might be expected, both
groups had different mean FSH levels at baseline (z=-2.81,
p<0.01).

Twenty women (90.9%) completed the 4-week course of
estrogen therapy. One subject discontinued treatment be-
cause of local skin irritation, and one patient was lost to
follow-up. Overall, treatment was well tolerated; the most
common adverse events reported were local skin irritation
(N=3) and bleeding (N=2). The average weight gain after 4
weeks of estrogen therapy was 1.3 b (SD=3.0, range=—6 to
5), a nonsignificant variation when compared with weight
observed at baseline (z=-1.75, p=0.08). There were no sig-
nificant differences in weight gain between perimeno-
pausal and postmenopausal women (z=—0.84, p=0.40).

The women who completed the study had a median
Montgomery-Asberg Depression Rating Scale score of 20
(range=15-32) at study entry and 11.50 (range=1.0-31.0) at
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week 4 (z=-3.43, p<0.01). This improvement was consis-
tent with that reported by the women themselves on the
Beck Depression Inventory (rg=0.86, N=20, p<0.01). The
improvement measured by CGI scores was also significant
(p<0.01).

Remission of depression (Montgomery-Asberg Depres-
sion Rating Scale score <10 and CGI investigator/patient
version score <2) was achieved by eight of the 20 women
who completed the study; only two of 11 postmenopausal
women achieved remission of depression, compared with
six of the nine perimenopausal women (p=0.06, Fisher’s
exact test) (Figure 1). No significant differences were noted
between women who did or did not achieve remission of
depression regarding demographic characteristics, mari-
tal status, education, employment status, or subtypes of
depression (p=0.05 for all comparisons, chi-square or
Fisher’s exact test).

Menopause-related symptoms measured with the
Greene Climacteric Scale decreased significantly from
baseline (median score=23.50, range=3-48) to week 4 (me-
dian score=12.50, range=1-38) (z=-3.62, p<0.01). Ten
women (three postmenopausal, seven perimenopausal)
had a 250% decrease in Greene Climacteric Scale scores
after estrogen therapy. Full remission of vasomotor symp-
toms was achieved by seven perimenopausal and four
postmenopausal women (p=0.09, Fisher’s exact test).
Changes in Montgomery-Asberg Depression Rating Scale
scores were not significantly correlated with changes in
Greene Climacteric Scale scores (rg=0.21, N=20, p=0.37) or
changes in Greene Climacteric Scale vasomotor subscores
(r=0.08, N=20, p=0.71).

Discussion

Despite the obvious methodological limitations of this
open clinical trial (e.g., absence of a placebo arm, small
study group), we found a significant antidepressant effect
associated with 4 weeks of estrogen therapy. Hypotheses re-
garding the mechanisms of early antidepressant response
associated with estrogen therapy are discussed elsewhere
(14, 15); these mechanisms may be different from those
proposed for conventional antidepressants (16).

The significant and relatively rapid antidepressant re-
sponse observed in most perimenopausal women treated
with estrogen therapy is consistent with the results of a
previous placebo-controlled study with transdermal es-
tradiol (9, 10) and with an open trial with oral estradiol
(17). One placebo-controlled study demonstrated a signif-
icant but more gradual response to estradiol over a 12-
week course of treatment (10). If confirmed, an early anti-
depressant response may constitute a marker for peri-
menopausal depressed women who would benefit from
estrogen therapy.

In the current trial, most of the postmenopausal
women with depression did not respond to estrogen ther-
apy; this finding is consistent with one large placebo-con-
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trolled study (18). In that study, however, only older post-
menopausal women (mean age=62 years) were enrolled,
and most of them did not have substantial vasomotor
symptoms.

In our study, perimenopausal and postmenopausal
women were similar at baseline with respect to age, sever-
ity of depressive symptoms, and vasomotor complaints.
Perimenopausal and postmenopausal women showed
satisfactory response to estradiol with respect to vasomo-
tor symptoms; however, most postmenopausal women
did not achieve an antidepressant benefit from estrogen
therapy. These findings support the hypothesis that de-
pression in perimenopausal women may constitute a dis-
tinct reproductive-cycle-associated mood disturbance
that may be responsive to hormonal interventions (19, 20).

There were no significant differences between women
who did and did not experience remission of depression
with respect to changes in Greene Climacteric Scale scores
and vasomotor subscores. This finding supports previous
studies suggesting that the effect of estrogen therapy on
mood may be independent of antidepressant effects medi-
ated by alleviation of vasomotor symptoms (9, 10). Addi-
tional investigation is needed 1) to examine more com-
pletely the short-term antidepressant response to estradiol,
2) to differentiate the impact of estrogen therapy on peri-
menopausal and postmenopausal depressed women, and
3) to clarify the potential role of estradiol in the treatment
algorithm for managing depression in perimenopausal and
postmenopausal depressed women.
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