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This statement summarizes the U.S. Preventive Services Task Force
(USPSTF) recommendations for use of hormone replacement ther-
apy for the primary prevention of chronic conditions in postmeno-
pausal women and updates the 1996 USPSTF recommendations
on this topic. The complete information on which this statement is
based, including evidence tables and references, is available
through the USPSTF Web site (www.preventiveservices.ahrq.gov)
and through the National Guideline Clearinghouse (www.guideline
.gov) The USPSTF reviewed the evidence on the use of postmeno-
pausal hormone replacement therapy and the following outcomes:
cardiovascular disease, including CHD and stroke; osteoporosis
and fractures; thromboembolism; dementia and cognitive function;
breast, colon, ovarian, and endometrial cancer; and cholecystitis.

The USPSTF also reviewed evidence of the effects of hormone
replacement therapy on phytoestrogens and osteoporosis and car-
diovascular disease. The use of hormone replacement therapy for
relieving active symptoms of menopause, such as hot flashes,
urogenital symptoms, and mood and sleep disturbances, among
others, is outside the scope of these USPSTF recommendations,
and literature on this topic was not reviewed. Sources for esti-
mates of benefits and harms cited in this Recommendation state-
ment are described in the summary of the evidence available from
the Agency for Healthcare Research and Quality.

Ann Intern Med. 2002;137:834-839. www.annals.org
*For a list of the members of the U.S. Preventive Services Task Force, see
Appendix.

SUMMARY OF RECOMMENDATIONS

The U.S. Preventive Services Task Force (USPSTF)
recommends against the routine use of estrogen and pro-
gestin for the prevention of chronic conditions in post-
menopausal women. This is a grade D recommendation.
(See Appendix Table 1 for a description of the USPSTF
classification of recommendations.)

The USPSTF found fair to good evidence that the com-
bination of estrogen and progestin has both benefits and
harms. (See Appendix Table 2 for a description of the
USPSTF classification of levels of evidence.) Benefits in-
clude increased bone mineral density (good evidence), reduced
risk for fracture (fair to good evidence), and reduced risk for
colorectal cancer (fair evidence). Harms include increased risk
for breast cancer (good evidence), venous thromboembolism
(good evidence), coronary heart disease (CHD) (fair to good
evidence), stroke (fair evidence), and cholecystitis (fair evi-
dence). Evidence was insufficient to assess the effects of hor-
mone replacement therapy (HRT) on other important out-
comes, such as dementia and cognitive function, ovarian
cancer, mortality from breast cancer or cardiovascular disease,
or all-cause mortality.

The USPSTF concluded that the harmful effects of estro-
gen and progestin are likely to exceed the chronic disease pre-
vention benefits in most women. The USPSTF did not eval-
uate the use of HRT to treat symptoms of menopause, such as
vasomotor symptoms (hot flashes) or urogenital symptoms. The
balance of benefits and harms for an individual woman will
be influenced by her personal preferences, individual risks for
specific chronic diseases, and the presence of menopausal symp-
toms.

The USPSTF concludes that the evidence is insuffi-

cient to recommend for or against the use of unopposed
estrogen for the prevention of chronic conditions in post-
menopausal women who have had a hysterectomy. This is
a grade I recommendation.

The USPSTF found fair to good evidence that the use of
unopposed estrogen has both benefits and harms. Although
most current data come from observational studies, likely ben-
efits include increased bone mineral density, reduced fracture
risk, and reduced risk for colorectal cancer. Likely harms in-
clude increased risk for venous thromboembolism, cholecystitis,
and stroke; in women who have not had a hysterectomy, un-
opposed estrogen increases the risk for endometrial cancer. Ev-
idence is insufficient to determine the effects of unopposed es-
trogen on the risk for breast and ovarian cancer, CHD,
dementia and cognitive function, or mortality. As a result, the
USPSTF could not determine whether the benefits of unop-
posed estrogen outweigh the harms for women who have had a
hysterectomy. Better data on benefits and harms are expected
from ongoing randomized trials, including the Women’s
Health Initiative (WHI) study of unopposed estrogen in
women who have had a hysterectomy (1).

CLINICAL CONSIDERATIONS

Although the USPSTF concludes that the harms of
estrogen–progestin therapy are likely to outweigh the
chronic disease prevention benefits for most women, the
absolute increase in risk from HRT is modest. Some
women, depending on their risk characteristics and per-
sonal preferences, might decide that the benefits of taking
HRT outweigh the potential harms. Based on results re-
ported from the WHI study (1) for women ages 50 to 79
years (average age, 63 years), 10 000 women taking estro-
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gen and progestin for 1 year might experience 7 additional
CHD events, 8 more strokes, 8 more pulmonary emboli,
and 8 more invasive breast cancers, but would also have 6
fewer cases of colorectal cancer and 5 fewer hip fractures.

Clinicians should develop a shared decision-making
approach to preventing chronic diseases in perimenopausal
and postmenopausal women. This approach should con-
sider individual risk factors and preferences in selecting
effective interventions for reducing the risks for fracture,
heart disease, and cancer. Clinicians should discuss with
patients other effective strategies for preventing osteoporo-
sis and fractures (see other USPSTF recommendations
available on the USPSTF Web site: Screening for Post-
menopausal Osteoporosis, Screening for Hypertension,
Screening Adults for Lipid Disorders, Counseling To Pre-
vent Tobacco Use, Counseling To Promote a Healthy
Diet, Counseling To Promote Physical Activity, Screening
for Breast Cancer, and Screening for Colorectal Cancer).

The USPSTF did not consider the use of HRT for the
management of menopausal symptoms. Decisions to initi-
ate or continue HRT for menopausal symptoms should be
made on the basis of discussions between a woman and her
clinician. Women should be informed that there are some
risks (such as the risk for venous thromboembolism, CHD,
and stroke) within the first 1 to 2 years of therapy, whereas
other risks (such as the risk for breast cancer) appear to
increase with longer-term HRT. Other expert groups have
recommended that women who decide to take HRT for
the relief of menopausal symptoms use the lowest effective
dose for the shortest possible time.

The quality of evidence on the benefits and harms of
HRT varies for different hormone regimens. Other than
the two large randomized, controlled trials of daily conju-
gated equine estrogen (CEE) and medroxyprogesterone ac-
etate (MPA), most of the evidence on HRT comes from
observational studies that did not differentiate among the
effects of specific hormone preparations (1, 2). Until data
indicate that other HRT regimens have a favorable balance
of benefits to harms, a cautious approach would be to
avoid using HRT routinely for the specific purpose of pre-
venting chronic disease in women.

Evidence is inconclusive to determine whether phy-
toestrogens (isoflavones such as iproflavone, which are
found in soy milk, soy flour, tofu, and other soy products)
are effective for reducing the risk for osteoporosis or car-
diovascular disease (USPSTF Unpublished data, 2002).

SCIENTIFIC EVIDENCE

Epidemiology and Clinical Consequences
Hormone replacement therapy is one of the most

commonly prescribed drug regimens for postmenopausal

women in the United States. Many women use HRT to
treat symptoms of menopause, but publicity about the pos-
sible ability of HRT to prevent chronic conditions, such as
osteoporosis, CHD, Alzheimer disease, and colorectal can-
cer, has also contributed to the increase in HRT use over
the past decade.

The median age of menopause in women in the
United States is 51 years (range, 41 to 59 years), but ovar-
ian production of estrogen and progestin begins to decrease
years before the complete cessation of menses. Lower levels
of circulating estrogen contribute to the accelerated bone
loss and increased low-density lipoprotein levels that occur
around menopause. The average woman in the United
States who reaches menopause has a life expectancy of
nearly 30 years. The probability that a menopausal woman
will develop various chronic diseases over her lifetime has
been estimated to be 46% for CHD, 20% for stroke, 15%
for hip fracture, 10% for breast cancer, and 2.6% for en-
dometrial cancer (2). In North America, an estimated 7%
to 8% of persons 75 to 84 years of age have dementia, and
postmenopausal women have a 1.4- to 3.0-fold higher risk
for Alzheimer disease than do men. The lifetime risk for
developing colorectal cancer for a woman in the United
States is 6%, with more than 90% of cases occurring after
50 years of age (3). Many of these causes of morbidity in
older women appear to be influenced by estrogen or pro-
gestin.

Osteoporosis affects a large proportion of postmeno-
pausal women in the United States, and the prevalence of
osteoporosis increases steadily with age. In the postmeno-
pausal period, decline of estrogen production is associated
with reduction of bone mineral density. Bone density is
estimated to decrease by 2% each year during the first 5
years after menopause, followed by an annual loss of ap-
proximately 1% for the rest of a woman’s life. On the basis
of commonly used criteria, up to 70% of women older
than 80 years of age have osteoporosis.

Benefits of Hormone Replacement Therapy
Osteoporosis and Fractures

Low bone density is associated with an increased risk
for osteoporotic fractures. Good evidence from observa-
tional studies and randomized clinical trials demonstrates
that estrogen therapy increases bone density and reduces
risk for fractures. Good evidence from many randomized
clinical trials has demonstrated that HRT increases bone
density at the hip, the lumbar spine, and peripheral sites. A
meta-analysis of 22 trials of estrogen reported an overall
27% reduction in nonvertebral fractures (relative risk
[RR], 0.73 [95% CI, 0.56 to 0.94]), although the quality
of individual studies varied (4). Observational studies have
also demonstrated reductions in fractures of the vertebrae
(RR for ever use, 0.6 [95% CI, 0.36 to 0.99]), wrist (RR
for current use, 0.39 [95% CI, 0.24 to 0.64]), and possibly
hip (RR for current use, 0.64 [95% CI, 0.32 to 1.04])
among women taking HRT. The Heart and Estrogen/pro-
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gestin Replacement Study (HERS and its unblinded fol-
low-up study, HERS II) (5), a trial of combined estrogen
and progestin (CEE/MPA) for the secondary prevention of
heart disease that reported many other outcomes, found no
reduction in hip, wrist, vertebral, or total fractures with
hormone therapy (relative hazard [RH] for total fractures,
1.04 [95% CI, 0.87 to 1.25]). The WHI (1) found signif-
icant reductions in total fracture risk (RH, 0.76 [95% CI,
0.63 to 0.92]) among healthy women taking estrogen and
progestin. The WHI also reported reductions for hip (RH,
0.66 [95% CI, 0.33 to 1.33]) and vertebral fracture (RH,
0.66 [95% CI, 0.32 to 1.34]), although these did not
achieve statistical significance in adjusted analyses (1). The
WHI reported both nominal and adjusted confidence in-
tervals. The USPSTF relied on nominal confidence inter-
vals for the primary outcomes of breast cancer and CHD
and adjusted confidence intervals for other secondary out-
comes. The USPSTF concluded that there was good evi-
dence that HRT increases bone mineral density and fair to
good evidence that it reduces fractures.

Colorectal Cancer

A meta-analysis of 18 observational studies of post-
menopausal women reported a 20% reduction in cancer of
the colon (RR, 0.80 [95% CI, 0.74 to 0.86]) and a 19%
reduction in cancer of the rectum (RR, 0.81 [95% CI,
0.72 to 0.92]) among women who had ever used HRT (6).
This decrease in risk was more apparent when current users
were compared with those who had never used HRT (RR,
0.66 [95% CI, 0.59 to 0.74]). Comparable results from the
WHI study were reported for women taking CEE/MPA
(RH, 0.63 [95% CI, 0.32 to 1.24]) (1), and HERS also
found reduced incidence of colon cancer (RH, 0.8 [95%
CI, 0.46 to 1.45]) (5). The USPSTF concluded that there
was fair evidence that HRT reduces colorectal cancer inci-
dence.

Uncertain Benefits or Harms of Hormone Replacement
Therapy
Cognition and Dementia

Nine randomized, controlled trials examining the ef-
fect of HRT on cognition showed improvement in verbal
memory, vigilance, reasoning, and motor speed among
women who had menopausal symptoms but not among
women who were asymptomatic at baseline. Because of
heterogeneity and variation in assessment of outcomes
among studies, meta-analysis of these studies was not per-
formed for the USPSTF (7). A meta-analysis of 12 obser-
vational studies (1 of good quality, 3 of fair quality, and 8
of poor quality) showed a reduction in the risk for demen-
tia among postmenopausal women taking HRT (RR, 0.66
[95% CI, 0.53 to 0.82]) (8). Neither the WHI nor HERS
has yet reported effects of HRT on cognition and demen-
tia, but other ongoing trials are examining the effects of
HRT on these end points. Given the methodologic limi-
tations of the available studies and the potential for con-

founding or selection bias, the USPSTF concluded that
there is insufficient evidence to determine whether HRT
reduces the risk for dementia or cognitive dysfunction in
otherwise healthy women.

Harms of Hormone Replacement Therapy
Breast Cancer

Because breast tissue is sensitive to reproductive hor-
mones, there has been long-standing concern about breast
cancer risk among women who take HRT. The estrogen
and progestin arm of the WHI study was recently termi-
nated because of an increased breast cancer incidence (RH,
1.26 [95% CI, 1.00 to 1.59]) (1). However, no effect on
breast cancer mortality was observed. Comparable increases
in breast cancer incidence were observed among women
taking estrogen and progestin over 6.8 years of follow-up
in HERS (RH, 1.27 [95% CI, 0.84 to 1.94]) (5). Al-
though many good observational studies on breast cancer
and meta-analyses of these studies have been conducted,
the conclusions are limited by healthy-user bias; variations
in specific preparations, dose, and duration of estrogen and
progestin therapy; and differences in the ways in which
breast cancer end points were ascertained. In the aggregate,
breast cancer incidence is slightly increased for current
(RR, 1.21 to 1.40) or long-term (�5 years) users (RR, 1.23
to 1.35) compared with nonusers (7, 9, 10). However, there
seems to be no effect on or decreased breast cancer mor-
tality in ever- or short-term users (RR, 0.5 to 1.0) (10).
The effects of long-term HRT use on breast cancer mor-
tality in two good-quality cohort studies are conflicting
(11, 12). Whether the combination of estrogen and pro-
gestin confers a greater risk than estrogen alone is un-
known; WHI investigators have reported that no increase
in breast cancer has been observed after 5 years of fol-
low-up in the ongoing study of unopposed estrogen in
women who have had a hysterectomy. The USPSTF con-
cluded that there was fair to good evidence that HRT in-
creases the incidence of breast cancer (with best evidence
for estrogen plus progestin), but its effects on breast cancer
mortality are uncertain.

Coronary Heart Disease

Coronary heart disease remains the leading cause of
death among women. Hormone replacement therapy has
diverse effects on lipid levels, endothelial-wall function,
blood pressure, coagulation factors, weight, and inflamma-
tion (for example, C-reactive protein). In the WHI study
(1), women who took CEE/MPA daily had an increased
risk for CHD (fatal and nonfatal myocardial infarctions),
which was evident shortly after initiation of the study (RH,
1.29 [95% CI, 1.02 to 1.63]). Coronary heart disease mor-
tality was not significantly increased (RH, 1.18 [95% CI,
0.70 to 1.97]). Meta-analysis of observational studies
showed a statistically significant reduction in CHD (RR,
0.80 [95% CI, 0.68 to 0.95]) among current HRT users,
but not among ever or past users, compared with women
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who had never taken HRT (nonusers) (7, 13). However,
among studies that controlled for socioeconomic status (so-
cial class, education, or income), no benefit was seen
among current HRT users (RH, 0.97 [95% CI, 0.82 to
1.16]), suggesting that the observed difference may be due
to confounding by socioeconomic status and other lifestyle
factors (for example, exercise, alcohol use) rather than use
of HRT. Coronary heart disease mortality in observational
studies is reduced among current HRT users (RR, 0.62
[95% CI, 0.40 to 0.90]) but is not reduced among ever,
past, or all users. Thus, selection bias (the tendency of
healthier women to use HRT) appears to explain the ap-
parent protective effect of estrogen on CHD seen in obser-
vational studies. The USPSTF concluded that HRT does
not decrease, and may in fact increase, the incidence of
CHD. The effects of HRT on CHD mortality, however,
are less certain.

Stroke

A meta-analysis of nine observational primary preven-
tion studies suggests that HRT use is associated with a
small increase in stroke incidence (RR, 1.12 [95% CI, 1.01
to 1.23]), due primarily to an increase in thromboembolic
stroke (RR, 1.20 [95% CI, 1.01 to 1.40]) (13, 14). The
risk for subarachnoid bleeding and hemorrhagic stroke was
not increased, and the overall stroke mortality was margin-
ally reduced (RR, 0.81 [95% CI, 0.71 to 0.92]). These
results are consistent with findings from the estrogen and
progestin arm of the WHI (1), which reported increased
incidence of stroke in women taking CEE/MPA daily
(RH, 1.41 [95% CI, 0.86 to 2.31]). Two secondary pre-
vention trials (15, 16), which were not included in the
USPSTF review of HRT for primary prevention, reported
no clear effect of HRT on stroke incidence, but stroke
mortality was increased in women with a previous stroke
(16). The USPSTF concluded that there is fair evidence
that HRT increases the risk for stroke.

Venous Thromboembolism (Deep Venous Thrombosis and
Pulmonary Embolism)

In a meta-analysis of 12 studies (3 randomized, con-
trolled trials; 8 case–control studies; and 1 cohort study),
HRT was associated with an increased risk for venous
thromboembolism (RR, 2.14 [95% CI, 1.64 to 2.81]) (17,
18). Five of six studies that examined the effects of HRT
over time reported that the risk was highest within the first
year of use (RR, 3.49 [95% CI, 2.33 to 5.59]). These
results are consistent with the findings in the estrogen and
progestin arm of the WHI, which reported a twofold in-
creased rate of venous thromboembolic disease (RH, 2.11
[95% CI, 1.26 to 3.55]), including deep venous thrombo-
sis and pulmonary embolism, in women taking CEE/MPA
daily (1). The USPSTF concluded that there is good evi-
dence that HRT increases the risk for venous thromboem-
bolism.

Endometrial and Ovarian Cancer

Results of a previously published meta-analysis of 29
good-quality observational studies of endometrial cancer
reported a relative risk of 2.3 (95% CI, 2.1 to 2.5) for users
of unopposed estrogen compared with nonusers (19). Risks
increased with increasing duration of use (RR, 9.5 for 10
years of use). The risk for endometrial cancer remained
elevated 5 or more years after discontinuation of unop-
posed estrogen therapy in these studies. With combined
estrogen–progestin regimens, cohort studies showed a de-
creased risk for endometrial cancer (RR, 0.4 [95% CI, 0.2
to 0.6]) compared with nonusers, but case–control studies
showed an increase in risk (odds ratio [OR], 1.8 [95% CI,
1.1 to 3.1]). Estrogen and progestin did not increase the
risk for endometrial cancer in HERS (RH, 0.25 [95% CI,
0.05 to 1.18]) (4) or in the WHI (RH, 0.83 [95% CI, 0.29
to 2.32]) (1). The USPSTF concluded that unopposed es-
trogen, but not combined estrogen–progestin therapy, in-
creases risk for endometrial cancer.

Data on the association between the use of HRT and
the risk for ovarian cancer are inconsistent. Results of case–
control studies have been mixed, but two good-quality co-
hort studies reported increased risks (RR, 1.8 to 2.2) for
ovarian cancer or ovarian cancer mortality among women
who had taken HRT for 10 years or more (20, 21); a third
study found no effect of HRT on ovarian cancer mortality
(22). One study suggested higher risk with unopposed es-
trogen than with estrogen–progestin therapy (20), but data
are insufficient to resolve the effects of different formula-
tions or doses of HRT on ovarian cancer risk. Neither the
WHI nor HERS has reported risk for ovarian cancer. The
USPSTF concluded that evidence was insufficient to deter-
mine the effect of HRT on ovarian cancer.

Cholecystitis

Many but not all studies have reported an association
between HRT and gallbladder disease. Results from a
good-quality cohort study, the Nurses’ Health Study, re-
ported an increase in risk for cholecystitis among current
HRT users (RR, 1.8 [95% CI, 1.6 to 2.0]) and long-term
users (�5 years) (RR, 2.5 [95% CI, 2.0 to 2.9]) compared
with nonusers (23). Risk for cholecystitis remained ele-
vated among past users. An increase in biliary tract surgery
during 6.8 years of follow-up was reported among women
taking estrogen plus progestin compared with those taking
placebo (RR, 1.48 [95% CI, 1.12 to 1.95]) in HERS (5,
24); the WHI has not reported biliary tract outcomes. The
USPSTF concluded that there is fair evidence that HRT
increases the risk for cholecystitis.

DISCUSSION

Most women begin HRT to relieve symptoms of
menopause. Many women, however, have continued to
take HRT because earlier studies indicated that HRT
could prevent osteoporosis, heart disease, and possibly
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other chronic diseases. More recent, higher-quality studies
have confirmed the benefits of HRT in preventing osteo-
porosis and fractures. These studies, however, demon-
strated that HRT does not reduce, and may actually in-
crease, the risk for CHD, and they confirmed previously
suspected harms of HRT. Therefore, the calculus of bene-
fits and harms has changed. Important questions about the
effects of dose, duration, and specific preparations of hor-
mone therapy remain. For an individual woman, the bal-
ance of benefits and harms may vary. Women considering
taking HRT for prevention should make that decision with
their clinician in the context of a discussion of benefits and
harms of HRT and alternatives to HRT for the prevention
of chronic diseases.

RECOMMENDATIONS OF OTHERS

Most organizations with guidelines on postmeno-
pausal HRT have revised or are revising their recommen-
dations in light of the findings of recently reported clinical
trials. The American College of Obstetricians and Gyne-
cologists (25) and the North American Menopause Society
(26) recommend against the use of HRT for the primary or
secondary prevention of cardiovascular disease. Both orga-
nizations recommend caution in using HRT solely to pre-
vent osteoporosis and suggest that alternative therapies
should also be considered. Both organizations consider
HRT an acceptable treatment option for menopausal
symptoms but advise caution about the prolonged use of
HRT for the relief of symptoms. The American Heart As-
sociation now recommends against the use of HRT for
primary or secondary prevention of cardiovascular disease
(27). The American College of Preventive Medicine (28),
the American Association of Clinical Endocrinologists
(29), and the American Academy of Family Physicians (30)
have previously recommended counseling perimenopausal
and menopausal patients about the benefits and harms of
HRT based on the individual risks for a particular patient,
but these organizations have not yet revised their recom-
mendations in light of the findings of recently reported
trials. The Canadian Task Force on Preventive Health
Care is updating its assessment of the effect of HRT on
cardiovascular disease and cancer (31).
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Appendix Table 1. U.S. Preventive Services Task Force Grades
and Recommendations*

Grade Recommendation

A The USPSTF strongly recommends that clinicians routinely provide
[the service] to eligible patients. The USPSTF found good
evidence that [the service] improves important health outcomes
and concludes that benefits substantially outweigh harms.

B The USPSTF recommends that clinicians routinely provide [the
service] to eligible patients. The USPSTF found at least fair
evidence that [the service] improves important health outcomes
and concludes that benefits outweigh harms.

C The USPSTF makes no recommendation for or against routine
provision of [the service]. The USPSTF found at least fair
evidence that [the service] can improve health outcomes but
concludes that the balance of benefits and harms is too close to
justify a general recommendation.

D The USPSTF recommends against routinely providing [the service]
to asymptomatic patients. The USPSTF found at least fair
evidence that [the service] is ineffective or that harms outweigh
benefits.

I The USPSTF concludes that the evidence is insufficient to
recommend for or against routinely providing [the service].
Evidence that the [service] is effective is lacking, of poor
quality, or conflicting, and the balance of benefits and harms
cannot be determined.

* The U.S. Preventive Services Task Force (USPSTF) grades its recommendations
according to one of five classifications (A, B, C, D, I) reflecting the strength of
evidence and magnitude of net benefit (benefits minus harms).

Appendix Table 2. U.S. Preventive Services Task Force Grades
for Strength of Overall Evidence*

Grade Definition

Good Evidence includes consistent results from well-designed, well-
conducted studies in representative populations that directly
assess effects on health outcomes

Fair Evidence is sufficient to determine effects on health outcomes,
but the strength of the evidence is limited by the number,
quality, or consistency of the individual studies;
generalizability to routine practice; or indirect nature of the
evidence on health outcomes

Poor Evidence is insufficient to assess the effects on health outcomes
because of limited number or power of studies, important
flaws in their design or conduct, gaps in the chain of
evidence, or lack of information on important health
outcomes

* The U.S. Preventive Services Task Force (USPSTF) grades the quality of the
overall evidence for a service on a three-point scale (good, fair, poor).
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From the U.S. Preventive Services Task Force, Agency for Healthcare
Research and Quality, Rockville, Maryland.
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