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The Descartian notion that mind
and body are two separate duali-
ties has, thankfully, long been aban-
doned and it is now generally
accepted that neurological function
has physiologic effects on most bod-
ily systems. It is not surprising that
what we call "states of mind" (eg,
depression and anxiety) have pro-
found effects on cardiovascular bi-
ology and outcomes, and vice
versa. In spite of the evidence link-
ing depression and cardiovascular
disease, physicians still pay insuffi-
cient attention to depression in
women. While they may be careful
in assessing other risk factors, such

as high cholesterol or hypertension,
few systematically assess depression.

This article reviews evidence linking
depression and cardiovascular morbid-
ity and mortality in postmenopausal
women, as well as the effects of hor-
mone therapy (HT) on depression. It
also summarizes the recommendations
for screening and referral.

Prevalence of Depression
Depression is two to three times more
common in women than in men, and
the prevalence of major depression
ranges between 6% and 17%;1 subclin-
ical or mild to moderate depression may
be more common.The Behavioral Risk
Factor Surveillance System (BRFSS), a
continuing telephone survey that uses
random-digit dialing to assess health-

related information,reported that among
adults ages 45 and older (n=129,499)
the prevalence of lifetime diagnosis of
depression was 16.3% and the preva-
lence of current depression was 8.4%.2 In
the Women’s Health Initiative (WHI),
current depression (as measured by be-
ing above a cut-point that has shown
good sensitivity and specificity on a
screening instrument) was more com-
mon in the younger postmenopausal
women, with a prevalence of 14.1%
among those 50-59,10.0% among those
60-69 and 8.5% among those 70-79
years of age.3 In the Framingham study
approximately 11% were depressed
(CES-D [a common epidemiologic
screening instrument] score >16).4 De-
pression is more common in African-
American women and in Hispanic
women than in white women, and its
prevalence is lowest in Asian women.3

Relation of Depression to CVD
The relation of depression to cardio-
vascular disease (CVD) has been am-
ply demonstrated as a correlate of car-
diovascular comorbidities, and as a
precursor to and a consequence of car-
diovascular events.There is a good deal
of literature showing that depression is
2 to 3 times more common following
a heart attack than in the general pop-
ulation. In the BRFSS, prevalence of
current depression was twice as high
among those who had had a stroke or
myocardial infarction (MI).2 Further-
more, prognosis is poorer among heart
attack victims who are depressed.5,6

There is, however, also accumulating
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evidence that depressive symptoms,de-
pressive mood or subclinical depres-
sion precede heart attacks or stroke.3,4,7

In the Systolic Hypertension in
the Elderly Program, a randomized,
placebo-controlled, double-blind clin-
ical trial of antihypertensive therapy in
men and women age 60 or older, in-
crease in depressive symptoms over
time, as measured by the CES-D, was
associated with a significant and sub-
stantial excess risk of death and stroke
or MI.Depression was an independent
predictor of these events in both
placebo and active drug groups, and
the association was strongest as a risk
factor for stroke among women.7 The
WHI showed that CVD events were
about 40% higher in depressed women
than in non-depressed women. Fur-
thermore, in women with no history of
CVD, baseline depression was associ-
ated with a 58% higher risk for CVD-
related death.3 Figure 1 shows crude
event rates by depression status; with
the exception of cancer, those rates are
higher for those depressed than for
those not depressed, indicating that
depression is associated with cardio-
vascular endpoints and not with can-
cer. In the Framingham Study, among
those who were younger than 65 years,
those who were depressed had a 4-
fold greater risk of developing stroke
or a transient ischemic attack than did
the participants who were not de-
pressed, but there was no association
between depression and stroke among
those 65 years or older.4

Treatment of Depression and CVD
Unfortunately, there are no definitive
studies indicating that treating de-
pression will prevent cardiovascular
events in women without established
coronary heart disease (CHD). The
only clinical trials of depression treat-
ment were in patients who already had
heart disease. Some studies have
shown a beneficial effect in secondary

prevention (ie, among those with es-
tablished CHD).The Sertraline Anti-
depressant Heart Attack Randomized
Trial of 369 patients showed no dif-
ference in the primary endpoint (left
ventricular ejection fraction) between
those who were on sertraline and those
on placebo, but was underpowered to
determine whether sertraline reduced
MI or death. Nevertheless, when var-

ious endpoints were combined (death,
MI, stroke, congestive heart failure and
angina) those on sertraline had fewer
of the composite events than those on
placebo, albeit a non-statistically sig-
nificant difference.8 The larger (n=
1,834 men and women) Enhancing
Recovery in Coronary Heart Disease
study9 showed that cognitive behav-
ioral therapy did not reduce MI or
death, although it helped the depres-
sion. Patients who did not respond to
cognitive behavioral therapy or who
had severe depression were treated
with antidepressants (less than 10% of
the participants at baseline and about
20% by the end of follow-up). These
patients had a significant (42%) re-
duction in death or recurrent MI as
compared to the depressed patients
not receiving antidepressants. This
was not,however, a randomized trial of
antidepressants, but rather an obser-
vational analysis within a randomized
trial of cognitive therapy; it should,
therefore, be cautiously interpreted.9
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There is...
accumulating evidence

that depressive
symptoms, depressive

mood or subclinical
depression precede

heart attacks or
stroke.3,4,7

Figure 1. Women’s Health Initiative findings: Percentage of depressed versus
not depressed women experiencing cardiovascular events (unadjusted).*

Current or History of Depression (n= 20,130); not depressed (n= 71,546)

*Adapted from: Wassertheil-Smoller S, et al.3
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Depression and Hormone
Replacement
Menopause is associated with a range
of vasomotor symptoms, sleep distur-
bances and mood swings. In the WHI
clinical trial of estrogen plus progestin
versus placebo (n= 16,608), about 12%
of women reported moderate or severe
vasomotor symptoms at baseline.10 In
the trial of estrogen alone versus
placebo in hysterectomized women
(n=10,739), about 17% reported such
symptoms.11 Thus, between 83% and
88% of postmenopausal women do
not suffer from vasomotor symptoms
or have only mild symptoms. While
severe menopausal symptoms were not
an exclusion criterion in these trials, it
may be that women with severe symp-
toms chose not to participate since
they did not wish to be randomized to
placebo. Unfortunately, while other
studies asked about symptom fre-
quency, they did not assess severity or
tolerability. In the Study of Women
Across the Nation, 11% of women
ages 40-52 reported 6 or more days of
vasomotor symptoms in the previous 2
weeks; 29% reported 1-5 days and
60% reported no such symptoms.
Women with more frequent symp-
toms tended to be less educated, with
lower incomes, less likely to be work-
ing, less physically active, more likely
to smoke, to be older, to be heavier
and to have reported premenopausal
symptoms. African-Americans re-
ported the highest rate of symptoms of
6 or more days’ duration and Asian
women the lowest rate. The percent
reporting frequent symptoms peaked
in the early perimenopause (about
30%) to late perimenopause and sta-
bilized by the late perimenopause-to-
postmenopausal period.12

Many women turn to HT to re-
lieve menopausal symptoms; indeed,
HT does improve sleep problems and
some vasomotor symptoms. However,
HT in the form of estrogen plus prog-

estin carries proven risks of breast can-
cer and heart disease, pulmonary em-
bolism,13 stroke,14 and dementia (as-
sessed in women over age 65)15 and,
while it protects against colorectal can-
cer and fractures, the overall health
risks exceed benefits in healthy post-
menopausal US women.13 Fortunately,
the increased risk of breast cancer as-
sociated with the use of estrogen plus
progestin declines markedly soon after
discontinuation of combined HT.16

Overall, the risk-benefit-ratio is
somewhat better for women who have

had a hysterectomy and who are on es-
trogen alone than it is for women with
a uterus who are on estrogen plus
progestin. Estrogen alone in hysterec-
tomized women increases the risk of
stroke,17 decreases the risk of hip frac-
ture, and does not affect CHD inci-
dence; there may also be a possible re-
duction in breast cancer risk, but this
needs further investigation.18 Estro-
gen alone also increases the risk of de-
mentia or mild cognitive impairment
(Figure 2).19 These findings pertain
to conjugated equine estrogens and

Figure 2b. Women’s Health Initiative E-alone (CEE) trial: Absolute
(annualized) risk.*
Number of cases per 10,000 women per year

*Adapted from: Rossouw JE, et al,13 Shumaker SA, et al,15 Anderson GL, et al,18 Shumaker SA, et al.19

Figure 2a. Women’s Health Initiative E+P (CEE + MPA) trial: Absolute
(annualized) risk.*
Number of cases per 10,000 women per year
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medroxyprogesterone given in daily
doses of 0.625 mg and 2.5 mg, re-
spectively. The WHI prompted the
FDA to add labeling stating that HT
should be given in the lowest does and
for the shortest time to relieve post-
menopausal symptoms. There are no
conclusive clinical trials testing other
preparations or lower dosages; how-
ever, in the absence of such evidence
there is no reason to suspect that they
would act differently from the most
common oral preparations tested. The
FDA labeling states,“In the absence of
comparable data, these risks should be
assumed to be similar for other doses of
CE and MPA and other combinations
and dosage forms of estrogens and
progestins. Because of these risks, es-
trogens with or without progestins
should be prescribed at the lowest ef-
fective doses and for the shortest dura-
tion consistent with treatment goals
and risks for the individual woman.”
Thus, in view of the overall undesirable
effects of HT on important causes of
morbidity and mortality, it is important
to examine the effects of HT on de-
pression and quality of life so that a
woman may decide whether she wishes
to take the health risks in the hopes of
reaping quality-of-life benefits.

While it has been thought that HT
may relieve depressive symptoms, the
only large-scale clinical trials that could
address this issue, the WHI hormone
trials,have not shown such an effect. In
the WHI study of the effects of estro-
gen plus progestin, depression (as as-
sessed by an abbreviated version of the
CES-D scale) showed small and simi-
lar changes in scores among women
after 1 year of treatment with estrogen
plus progestin or with placebo.20 In the
estrogen-only versus placebo trial
among women with a hysterectomy,
the results were similar.12 In fact, of 13
sub-scales assessing quality of life there
were small but statistically significant
benefits in only three areas—sleep dis-

turbances, physical functioning and
bodily pain—after 1 year on estrogen
plus progestin, and these differences
disappeared after 3 years. Women in
the WHI were ages 50-79 (average age,
63) and it may be that in younger
women in the perimenopausal period,
HT does affect depression.However, in
a WHI analysis of the younger women
(ages 50-54 and, thus, closest to peri-
menopause) who reported moderate-
to-severe vasomotor symptoms at base-
line, estrogen plus progestin showed
benefit with regard to sleep distur-
bances, but no significant improve-
ments in any of the other health-related
quality of life measures, including de-
pression, even though there was relief of
vasomotor symptoms.10 For women on
estrogen alone, a sleep benefit was seen
at 1 year and no differences in any of
the other measures. This suggests that
HT has no significant effect on de-
pression in postmenopausal women,
even though it does substantially de-
crease hot flashes and night sweats.

Depression after Discontinuing HT
Many women discontinue HT after a
while and, in the year after the results
of the WHI clinical trial of estrogen
plus progestin were released, prescrip-
tions of Prempro dropped by 66%.21

What happens to menopausal symp-
toms after stopping HT? Are women
permanently “cured” of such symp-
toms? Apparently not. It depends on
the symptoms women had before
starting HT. A year after the trial of
the WHI estrogen-plus-progestin trial
was stopped, women with a mean age
of 69 years and an average of 5.7 years
on HT were asked about their symp-
toms. The biggest determinant of
symptoms after stopping HT was
whether the women had symptoms
before starting HT.22 Women who
had symptoms of depression before
starting the study medications were
about 4 times as likely to have symp-

toms after stopping either placebo or
the hormone pills as those who had no
such baseline symptoms. Nevertheless,
among those with no prior depression,
those who stopped the hormones had
a small but significantly higher rate of
depression symptoms (8.6%) than
those who stopped placebo pills
(5.6%). A similar, but non-significant,
finding occurred among those who
were initially depressed.

Overall, it appears that women who
take hormones have no appreciable
difference in most health-related qual-
ity-of-life measures (including per-
ceptions of general health, physical or
social functioning, energy or fatigue,
mental health, depressive symptoms),
although they report considerable re-
lief of vasomotor symptoms. Estrogen,
with or without a progestin, has a ben-
eficial effect on sleep disturbances, and
those on estrogen with progestin also
experience improvement in bodily
pain. After discontinuing hormones,
women are likely to have the same
symptoms they had before starting,
meaning that the HT may just post-
pone symptom appearance.

Conclusions: Recommendations
and Guidelines
There are no official recommendations
for screening patients who are free of
CHD, but the American Heart Asso-
ciation (AHA) provides recommenda-
tions for patients with CHD.23 In view
of findings that show that depression is
about 3 times more common after an
MI than in the general population,
physicians should be aware of the in-
creased risk of depression and its con-
sequences in patients who have had a
cardiovascular event, and should rou-
tinely screen for depression in such pa-
tients. The AHA recommends the
Patient Health Questionnaire (PHQ-2),
which has two items that ask whether
the person is feeling down or depressed
and whether she exhibits little interest



or pleasure in doing things. If the an-
swer is yes to either of these items, the
full 9-item scale PHQ-9 should be ad-
ministered (Table). The AHA recom-
mends that if the PHQ-9 score is 10 or
greater,or if the patient reports suicidal
thoughts (question 9), the patient
should be referred for professional di-
agnosis and management.

There are other brief screening in-
struments for depression that can also
easily be used in clinicians’offices. Al-
though treatment for depression in
patients with CHD has not been
shown to reduce cardiovascular events,
depression has been associated with
less adherence to preventive and treat-
ment measures and, of course, results
in a poorer quality of life.This under-
scores the importance of paying ap-
propriate attention to such issues.

An important and unresolved ques-
tion is whether generally healthy
women who have no history of heart
disease should be screened routinely by
obstetrician-gynecologists or primary
care physicians. There are no conclu-
sive, or even suggestive, recommenda-
tions for this, but in postmenopausal
women it would seem to be a good
idea, if primarily for the reasons of im-
proving quality of life, putting it in the
context of the woman’s physical com-
plaints and enhancing her chances of
adhering to prescribed therapy for
numerous conditions. All too often
physicians may dismiss an older
woman’s complaints as just that—
complaints—rather than symptoms of
depression, and pay scant attention to
them. Not surprisingly, women antic-
ipating such a reaction may be hesitant
to complain when they should. Brief
depression screening by gynecologists
and primary care physicians may im-
pel the physician to spend more time
with the patient and assess whether
she needs to be referred further. And it
will serve as a reminder that there is no
separation of mind and body. �
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