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RECOMMENDED GUIDELINES AND

prescribing practices for
menopausal hormone therapy
(MHT) have changed signifi-

cantly1,2 since publication of the Wom-
en’s Health Initiative (WHI) estrogen
plus progestin (E � P) trial findings
that the overall health risks of taking
conjugated equine estrogens and me-
droxyprogesterone acetate for disease
prevention exceed the benefits.3 Man-
agement of vasomotor and vaginal dry-
ness symptoms remains the corner-
stone of opinion in favor of MHT use.
Women frequently cite relief from va-
somotor symptoms4,5 and improve-
ment in well-being as reasons for start-
ing or continuing MHT.6,7

Current recommendations for MHT
focus on treatment of symptoms at the
lowest effective dosage for the short-
est duration possible,8-10 yet there is little
information about the effects of stop-
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Context Little is known about women’s experiences after stopping menopausal hor-
mone therapy.

Objective To describe women’s symptoms and management strategies after stop-
ping the intervention in a large estrogen plus progestin trial.

Design, Setting, and Participants Cross-sectional survey of 8405 women (89.9%;
N = 9351) at 40 clinical centers who were still taking study pills (conjugated equine
estrogens plus medroxyprogesterone [CEE � MPA] or placebo) when the estrogen
plus progestin intervention (Women’s Health Initiative) was stopped. Surveys were
mailed 8 to 12 months after the stop date. Logistic regression was used to model va-
somotor symptoms and pain or stiffness symptoms as functions of former treatment
and baseline symptoms, adjusted for appropriate covariates.

Main Outcome Measures Symptoms (vasomotor or pain and stiffness) and man-
agement strategies.

Results Respondents’ mean (SD) age at trial stop date was 69.1 (6.7) years. They
averaged 5.7 years of taking study pills. Moderate or severe vasomotor symptoms af-
ter discontinuing study pill use were reported by 21.2% of former CEE � MPA and
4.8% of placebo group respondents overall and by 55.5% and 21.3%, respectively,
with these symptoms at baseline (randomization). Compared with respondents in the
former placebo group, moderate or severe vasomotor symptoms (adjusted odds ratio
[AOR] 5.82; 95% confidence interval [CI], 4.92-6.89) and pain or stiffness symptoms
(AOR, 2.16; 95% CI, 1.95-2.40) were more likely in respondents in the former CEE �
MPA group. Both vasomotor symptoms (AOR, 5.36; 95% CI, 4.51-6.38) and pain or
stiffness symptoms (AOR, 3.21; 95% CI, 2.90-3.56) also were more likely in women
with these symptoms at baseline. Women reported a wide range of strategies to man-
age symptoms.

Conclusions More than half of the women with vasomotor symptoms at random-
ization to active CEE � MPA also reported these symptoms after discontinuing use of
the study pills. However, these participants did not include women who were unwill-
ing to be randomized or who had stopped taking the study pills earlier. These findings
should be considered when advising women to treat menopausal symptoms with hor-
mone therapy for as short duration as possible. Investigation of alternative strategies
to manage menopausal symptoms is warranted.
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ping MHT on either symptoms or
health-related quality of life. Many pos-
sible alternative but largely untested
strategies have been proposed for symp-
tom relief after stopping MHT.11 New-
ton et al12 found that women generally
view such alternative strategies as help-
ful. Unfortunately there is little infor-
mation about the efficacy of many of
these proposed alternatives.

The WHI E � P trial participants rep-
resent a large, unique cohort of women
who have undergone sudden with-
drawal from active combined hormone
therapy or placebo. This article reports
on vasomotor (hot flashes or night
sweats) and other symptoms, use of al-
ternative strategies for managing symp-
toms, and the perceived effectiveness of
these strategies in those E � P trial par-
ticipants who responded to a survey
mailed 8 to 12 months after they were
instructed to stop taking their study pills.
These data are compared with baseline
and year 1 postrandomization data from
the same participants.

METHODS
Details of the E � P trial design, recruit-
ment, screening, randomization, base-
line characteristics, and comparison of
participants receiving active treatment
with those receiving placebo are
describedelsewhere.3,13-15 Relevant to the
currentanalysis,participantswithmeno-
pausal symptoms at baseline were gen-
erally not excluded from participating.
Women who were taking hormones at
screening were required to undergo a
3-month washout. Those women who
completedthewashoutwereaskedif they
were having postmenopausal symp-
toms, such as hot flashes or night sweats.
Women who reported that they were
having mild or moderate symptoms dur-
ing thewashoutwerecautionedthat they
couldbe randomized toplaceboand that
their symptoms could continue for the
rest of the study. Women who reported
that they were having severe meno-
pausal symptoms during the washout
were ineligible for the study. Partici-
pants who had not had a hysterectomy
atbaselineandwerestill interested inand
eligible for the E � P trial provided writ-

ten informed consent and were assigned
to0.625mg/dofconjugatedequineestro-
gens plus 2.5 mg/d of medroxyproges-
terone acetate (CEE � MPA) or pla-
cebo at 40 clinical centers across the
United States. All participants com-
pleted self-administered questionnaires
that includedhealth-relatedqualityof life
and symptom items at baseline (before
randomization) and at 1-year postran-
domization.13,14,16,17 Some of the partici-
pants who were taking hormones at
screening may have completed these
questionnaires before washout. Race/
ethnicity was self-reported by partici-
pants who were given choices on a form.

In May 2002, the WHI data and safety
monitoring board concluded that the
risks of CEE � MPA treatment out-
weighed the benefits and recom-
mended early stopping of the E � P
trial.3,18 The National Heart, Lung, and
Blood Institute concurred, and in a cen-
tralized mailing timed to be received by
participants on July 8, 2002 (average in-
tervention duration was 5.6 years), E � P
participants were informed of the find-
ings and instructed to stop taking their
study pills. The WHI clinical center
staff subsequently met with each
E � P participant, confirmed that she had
stopped taking the study pills, obtained
a medical history update, informed her
of her treatment assignment, and dis-
cussed the findings of the study.

Participants who were still taking
study pills on July 8, 2002, when the
E � P trial intervention was stopped
(n=9351 or 56% of the 16 608 women
randomized in the E � P trial) were eli-
gible to complete a survey mailed 8 to
12 months after the stop date. For
women who stopped taking the study
pills earlier, their recall of symptoms
may have been distorted by time. There-
fore, the remaining 7257 participants
(44%), who had permanently discon-
tinued use of the study pills before the
stop date or were deceased, were ex-
cluded from this analysis.

Survey Instruments

The E � P survey instrument was de-
signed to collect self-report data after
the WHI E � P trial intervention was

stopped. The survey was pretested at 4
WHI clinical centers using cognitive in-
terviewing techniques19,20 with 56 age-
eligible women who had not been en-
rolled in the WHI. Survey items were
based on previously standardized scales,
expert clinician input, and a review of
the relevant literature.12,21-23 Some items
have been described previously, includ-
ing the depression and symptom check-
list,10,23 which had 8 items appended to
capture additional menopausal symp-
toms and treatment effects.

Anxiety was measured using the
7-item Anxiety Disorder subscale of the
Patient Health Questionnaire.24 For each
symptom of anxiety, respondents rated
on a 3-point scale (“not at all” to “more
than half the days”) the extent to which
they had experienced the symptom dur-
ing the last 4 weeks. Panic attacks were
assessed similarly by a single item from
the Patient Health Questionnaire that
asked if the participant had “an anxiety
attack, suddenly feeling fear or panic.”

Symptom management strategies
included a checklist of 25 items reported
by or recommended for women to cope
with symptoms.12,22,23 For each strat-
egy, the respondent noted whether she
had tried the strategy, and if so, how
helpful she perceived it to be on a
3-point scale (from “helped” to “made
things worse”).

Hormone use items were based on
questions included on other WHI sur-
veys. Respondents also were asked
about reasons for starting or continu-
ing to take hormone medications since
the intervention stop date.

Following review and approval by the
institutional review boards for the clini-
cal coordinating center and the local
clinical centers, a cover letter, E � P sur-
vey, and prepaid return envelope were
mailed out to all eligible E � P partici-
pants who had been taking study pills,
either active or placebo, as of July 8,
2002. A subsequent follow-up mailing
and telephone call were used to en-
hance response rates. The current analy-
sis represents all eligible responses re-
ceived and entered into the WHI
database between the first mailing on
March 15, 2003, and August 31, 2003.
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Data Analysis
To characterize survey respondents
more fully and improve the generaliz-
ability of study findings, we examined
baseline demographic and health char-
acteristics of survey respondents, eli-
gible nonrespondents, and E � P par-
ticipants who were not eligible to
complete the survey because they had
stopped taking the study pills before
July 8, 2002. Participants who re-
ported moderate or severe vasomotor
symptoms (hot flashes or night sweats)
within the 4 weeks before their screen-
ing visit were considered to have vaso-
motor symptoms at baseline (random-
ization or study entry).

The percentage of study pills taken
was calculated from the actual weight
of returned pills or the participant’s es-
timate of remaining pills if they were
not returned. Adherence was defined
as taking 80% or more of the standard
study pill regimen. The last adherence
rate was based on the last actual or es-
timated pill collection before a partici-
pant stopped taking her study pills.

Symptoms were selected for analy-
sis from the 42-item checklist based on
previous research on symptoms of
menopause, adverse effects of treat-
ment, other treatment effects attrib-
uted to exogenous hormones, and
symptoms identified in the earlier E �
P trial analyses of health-related qual-
ity of life and symptoms.16,17 Descrip-
tive statistics and graphic displays of
symptoms and symptom management
strategies were reviewed.

Logistic regression was used to model
the occurrence of selected symptoms
since discontinuing study pill use as a
function of both the baseline report of
the same symptom and treatment
group. These models were run sepa-
rately for individual symptoms, includ-
ing moderate or severe vasomotor
symptoms and pain or stiffness. With
the symptom of interest after discon-
tinuing study pill use as the response,
the models were adjusted for the base-
line variables of age, race/ethnicity, prior
hormone use, smoking, alcohol use, and
body mass index (calculated as weight
in kilograms divided by the square of

height in meters). Receiver operating
characteristic curves were checked
graphically and used in conjunction
with the Hosmer-Lemeshow �2 test25 to
assess the model fit. Collinearity was
checked by examining correlation tables
of the variables involved in the model,
and overfitting was evaluated by look-
ing at reduced models and checking for
similar results.

In addition to these models, logistic
models stratified by vasomotor symp-
tom history (present at baseline vs not
present at baseline) were run to assess
the interaction between baseline vaso-
motor symptoms and treatment assign-
ment with the presence of moderate or
severe symptoms after stopping. Pa-
rameter estimates for all models were
tested with a 2-tailed Wald test from a
�2 statistic. For all testing, P�.05 was
identified as significant. All analyses
were conducted with SAS version 9.0
(SAS Institute Inc, Cary, NC).

RESULTS
A total of 9351 participants (4558 in the
CEE � MPA group and 4793 in the pla-
cebo group), representing 56.3% of all
participants in the E � P trial, were still
taking study pills when the E � P trial

was stopped and were, therefore, eli-
gible to receive the survey (FIGURE). Of
these participants, 8405 (representing
89.6% of those formerly assigned to
CEE � MPA and 90.1% to placebo) re-
turned their surveys and are included
in this data set.

Mean (SD) age at the time partici-
pants discontinued study pill use was
69.1 (6.7) years. TABLE 1 shows base-
line characteristics of survey respon-
dents, eligible nonrespondents, and
ineligible participants who discontin-
ued use of study pills prior to the stop
date of the E � P trial. Respondents
compared with eligible nonrespon-
dents were older and more likely to be
white, high school or college gradu-
ates, or married; have past or current
MHT use at baseline; drink alcohol; and
were former smokers. Respondents also
were more likely to be adherent at their
last pill collection before the stop date,
to have longer follow-up, and were less
likely to have had a history of hyper-
tension, cardiovascular disease, or
treated diabetes at baseline. Compari-
sons of survey respondents with E � P
participants ineligible for this survey
indicate differences similar to those
described above. However, survey

Figure. Survey Respondents After Discontinuing Use of Study Pills

18 845 Provided Consent and Reported
No Hysterectomy

4558 Eligible to Receive Survey After
Discontinuing Study Pill Use

8506 Assigned to Receive Conjugated
Equine Estrogens Plus
Medroxyprogesterone Acetate

473 Without Survey Data
Entered as of August
31, 2003

3948 Excluded (Not Taking
Study Pills as of July 8,
2002)

4085 Respondents Included in Analysis

4793 Eligible to Receive Survey After
Discontinuing Study Pill Use

8102 Assigned to Receive Placebo

473 Without Survey Data
Entered as of August
31, 2003

3309 Excluded (Not Taking
Study Pills as of July 8,
2002)

4320 Respondents Included in Analysis

373 092 Women Screened

16 608 Randomized
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Table 1. Baseline Characteristics*

No. (%) Eligible for Survey (n = 9351)
P Value for

Respondents vs
Nonrespondents

No. (%)
Ineligible

for Survey†
(n = 7257)

P Value for Eligible
vs Ineligible
for Survey

Respondents
(n = 8405)

Nonrespondents
(n = 946)

Age, y
50-54 1003 (11.9) 156 (16.5) 870 (12.0)
55-64 3839 (45.7) 432 (45.7)

�.001
3006 (41.4)

�.001
65-74 3139 (37.3) 297 (31.4) 2771 (38.2)
75-79 424 (5.0) 61 (6.4) 610 (8.4)

Race/ethnicity
White 7337 (87.3) 672 (71.0) 5936 (81.8)
Black 421 (5.0) 137 (14.5) 566 (7.8)
Hispanic 329 (3.9) 82 (8.7)

�.001
477 (6.6)

�.001
Asian/Pacific Islander 193 (2.3) 32 (3.4) 138 (1.9)
American Indian 26 (0.3) 1 (0.1) 29 (0.4)
Unknown 99 (1.2) 22 (2.3) 111 (1.5)

Education
College degree or higher 3079 (36.6) 305 (32.2) 2369 (32.6)
Beyond high school 3173 (37.7) 370 (39.1)

�.001
2872 (39.6)

�.001
High school diploma or equivalent 1709 (20.3) 156 (16.5) 1357 (18.7)
�High school diploma or equivalent 403 (4.8) 107 (11.3) 604 (8.3)

Marital status
Married or living as married 5246 (62.4) 491 (51.9) 4208 (58.0)
Widowed 1542 (18.3) 181 (19.1)

�.001
1414 (19.5)

�.001
Divorced or separated 1243 (14.8) 214 (22.6) 1317 (18.1)
Never married 353 (4.2) 57 (6.0) 276 (3.8)

Alcohol use
Current 6111 (72.7) 637 (67.3) 5013 (69.1)
Past 1307 (15.5) 178 (18.8) .003 1322 (18.2) �.001
Never or rarely 932 (11.1) 123 (13.0) 855 (11.8)

Smoking
Current 769 (9.1) 119 (12.6) 830 (11.4)
Past 3254 (38.7) 328 (34.7) �.001 2937 (40.5) �.001
Never 4292 (51.1) 487 (51.5) 3398 (46.8)

Menopausal hormone therapy use
Current 609 (7.2) 44 (4.6) 392 (5.4)
Past 1563 (18.6) 171 (18.1) .009 1525 (21.0) �.001
Never 6230 (74.1) 730 (77.2) 5337 (73.5)

History of cardiovascular disease‡
Present 186 (2.2) 24 (2.5)

.49
241 (3.3)

�.001
Absent 8137 (96.8) 901 (95.2) 6929 (95.5)

Diabetes
Present and treated§ 287 (3.4) 65 (6.9)

�.001
382 (5.3)

�.001
Absent 8116 (96.6) 881 (93.1) 6867 (94.6)

Hypertension
Treated� 1551 (18.4) 194 (20.5) 1526 (21.0)
Untreated 600 (7.1) 86 (9.1) .009 580 (8.0) �.001
Never hypertensive 5591 (66.5) 583 (61.6) 4435 (61.1)

Last adherence rate to estrogen plus progestin
�80% 7273 (86.5) 674 (71.2)

�.001
2794 (38.5)

�.001
�80% 998 (11.9) 254 (26.8) 4152 (57.2)

Hot flashes
Moderate or severe 734 (8.7) 115 (12.2)

�.001
695 (9.6)

.27
Missing, none, or mild 7670 (91.3) 831 (87.8) 6562 (90.4)

Night sweats
Moderate or severe 689 (8.2) 116 (12.3)

�.001
722 (9.9)

.003
Missing, none, or mild 7715 (91.8) 830 (87.7) 6535 (90.0)

Hot flashes and night sweats at baseline
Moderate or severe 950 (11.3) 146 (15.4)

�.001
950 (13.1)

.008
Missing, none, or mild 7454 (88.7) 800 (84.6) 6307 (86.9)

*Frequencies may not add up to sample totals due to missing covariate data.
†Defined as estrogen plus progestin trial participants who had discontinued use of the study pills prior to the actual stop date of the trial (July 8, 2002).
‡Includes reported history of coronary heart disease, revascularization procedure, stroke, congestive heart failure, and peripheral vascular disease.
§Refers to self-report of diabetes treated with medication (pills or shots).
�Refers to self-report of current hypertension treated with medication.
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respondents were younger than women
who were ineligible to receive the sur-
vey, and there was no significant dif-
ference in cardiovascular disease preva-
lence at baseline.

Women who were taking hor-
mones at baseline represented 7.2% of
survey respondents compared with
4.6% of eligible nonrespondents (P =
.009) and 5.4% of E � P trial partici-
pants ineligible to receive the survey
(P�.001). The percentage of respon-
dents who had moderate or severe va-
somotor symptoms at baseline (11.3%
overall; 12.3% of CEE � MPA group
and 10.4% of placebo group) was sig-
nificantly lower (P�.001) than the per-
centage of eligible nonrespondents
(15.4% overall; 16.1% of CEE � MPA

group and 14.8% of placebo group) and
the percentage of women ineligible to
receive the survey (13.1% overall;
12.5% of CEE � MPA group and 13.8%
of placebo group; P = .008) with these
symptoms.

Among those participants ineligible
to receive the survey because they had
discontinued study pill use prior to July
8, 2002, only 10 reported vasomotor
symptoms as a reason for stopping
study pill use (0.1% of CEE � MPA
group and 0.2% of placebo group).
More survey-ineligible participants re-
ported discontinuing study pill use be-
cause of vaginal bleeding (14.1% of CEE
� MPA group and 0.9% of placebo
group) or breast tenderness (6.8% of
CEE � MPA group and 1.2% of pla-

cebo group) than because of vasomo-
tor symptoms.

Survey respondents reported a wide
array of symptoms after discontinuing
study pill use. Respondents formerly
randomized to the CEE � MPA group
had a higher prevalence of each symp-
tom since discontinuing study pill use
than those randomized to placebo
(TABLE 2). In addition, the total num-
ber of moderate or severe symptoms re-
ported by women after discontinuing
use of CEE � MPA was greater than the
number of symptoms reported by
women after discontinuing use of pla-
cebo, with 36.7% and 59.5%, respec-
tively, reporting no symptoms.

Symptoms reported by more than 10%
of respondents after discontinuing use of

Table 2. Symptoms Reported by Survey Respondents by Age After Discontinuing Use of Study Pills*

Symptom

All Women, %
(N = 8405)

Women
Aged 55-59 y, %

(n = 598)

Women
Aged 60-69 y, %

(n = 3859)

Women
Aged �70 y, %

(n = 3948)

CEE � MPA Placebo CEE � MPA Placebo CEE � MPA Placebo CEE � MPA Placebo

Hot flashes and night sweats 21.2 4.8 35.8 11.0 28.0 6.8 11.5 2.2

Hot flashes 15.3 2.9 29.3 6.5 20.6 4.1 7.1 1.3

Night sweats 17.1 3.6 28.7 9.5 22.9 5.1 8.9 1.6

Pain and stiffness 36.8 22.2 37.3 20.9 38.3 23.2 35.2 21.4

Joint pain or stiffness 26.4 14.4 29.6 11.0 27.6 15.4 24.6 13.9

General aches or pains 22.0 11.5 23.0 9.9 23.6 12.5 20.0 10.8

Low back pain 16.3 10.4 16.4 9.1 16.1 10.3 16.6 10.7

Neck pain 9.2 5.1 12.8 6.1 9.1 5.4 8.7 4.8

Feeling tired 21.3 11.6 24.2 11.4 21.6 11.7 20.4 11.6

Headaches or migraines 4.9 3.1 8.7 4.2 5.3 3.8 3.8 2.4

Difficulty sleeping 17.7 8.4 23.3 11.8 19.2 9.5 15.1 6.9

Mood swings 8.4 2.7 16.1 6.1 9.4 3.3 5.9 1.8

Difficulty concentrating 5.6 2.7 7.8 3.0 5.8 3.0 5.0 2.3

Irritability 5.1 2.1 8.7 4.6 6.1 2.1 3.4 1.8

Depression† 10.5 7.2 14.6 12.2 11.7 8.1 8.4 5.7

Generalized anxiety‡ 2.0 1.1 3.0 3.0 2.5 1.2 1.3 0.8

Panic attack§ 7.3 5.7 11.0 8.8 7.2 5.7 6.7 5.3

Vaginal or genital
Dryness 9.8 5.1 9.6 8.4 13.0 6.4 6.5 3.6

Irritation, itching 4.5 2.5 3.0 3.8 5.5 2.6 3.8 2.3

Discharge 1.4 0.6 2.4 0.4 1.6 0.6 1.0 0.6

Weight gain 9.5 4.6 14.0 4.9 10.5 5.4 7.6 3.9

Increased appetite 7.2 2.6 10.2 3.0 8.9 2.9 4.8 2.3

Breast tenderness 3.4 1.2 3.0 2.3 4.4 1.4 2.4 0.9

Bloating or gas 11.5 7.7 13.1 8.0 11.4 8.2 11.4 7.3

Swelling of hands or feet 6.7 4.2 6.3 4.9 6.9 4.1 6.6 4.3
Abbreviations: CEE, conjugated equine estrogens; MPA, medroxyprogesterone acetate.
*For all symptoms and for the combined age groups, all �2 tests comparing the proportion of symptomatic estrogen plus progestin participants with placebo participants were significant

at the .01 level. Symptoms were reported as moderate or severe since discontinuing use of study pills unless otherwise indicated.
†In the past week (�5 score on Center for Epidemiologic Studies Depression Scale Short Form).
‡In the past 4 weeks (Patient Health Questionnaire).
§From anxiety at least several times in the past 4 weeks (Patient Health Questionnaire).
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CEE � MPA included (in descending
frequency) pain or stiffness, feeling tired,
vasomotor symptoms, difficulty sleep-
ing, and bloating or gas. Symptoms re-
ported by more than 10% of respon-
dents after stopping placebo were pain
or stiffness and feeling tired. The per-
centageof respondentswith scoreson the
Center for Epidemiologic Studies De-
pression Scale above the cut point for de-
pression was greater for women after dis-
continuing use of CEE � MPA (10.5%)
than placebo (7.2%) (P�.001). Younger
women reported more frequent emo-
tional or neurological symptoms, head-
aches, breast tenderness, vaginal symp-
toms, and vasomotor symptoms.

TABLE 3 shows moderate or severe
symptoms in participants after discon-
tinuing study pill use stratified by
whether or not women had these symp-
toms at baseline. Women who re-
ported having moderate or severe symp-
toms at baseline were more likely to
report these symptoms after discon-
tinuing study pill use regardless of treat-
ment group. Overall, 91.1% of women
in the former CEE � MPA group who
reported vasomotor symptoms after dis-
continuing MHT had also experi-
enced them in the past.

TABLE 4 shows the adjusted odds ra-
tios for specific moderate or severe va-
somotor symptoms and pain or stiff-
ness after discontinuing study pill use.
The strongest determinant of these
symptoms after discontinuing study pill
use was their presence at baseline even
after adjusting for former treatment as-
signment, age at stop date, baseline
MHT use, body mass index, alcohol use,
and smoking status. After adjusting for
all other variables, respondents for-
merly assigned to CEE � MPA com-
pared with those formerly assigned to
placebo were also more likely to have
these symptoms after discontinuing
study pill use. Other factors that in-
creased the likelihood of experiencing
vasomotor symptoms after discontinu-
ing study pill use in these adjusted mod-
els were taking hormones prior to study
enrollment and current smoking.
Higher body mass index, past or cur-
rent alcohol use, and current smoking
increased the likelihood of pain or stiff-
ness after discontinuing study pill use
in these adjusted models.

An additional model was run to
evaluate an interaction between the
effects of treatment assignment and
history of vasomotor symptoms. This

model included all of the covariates pre-
sented in Table 4 with the addition of
an interaction term. The interaction
between treatment assignment and
baseline vasomotor symptoms proved
to be significant (P= .02). To deter-
mine the nature of this interaction,
separate models were created for the
subgroupsofparticipantsbasedonvaso-
motor symptom status at baseline.
Among respondents in both former
treatment groups who reported vaso-
motor symptoms at baseline, those
women previously assigned to CEE �
MPA were 4.4 times more likely than
those assigned to placebo to have vaso-
motor symptoms after discontinuing
study pill use. Among respondents in
both former treatment groups who
reported none or only mild vasomotor
symptoms at baseline, those women
previously assigned to CEE � MPA
were 7 times more likely than those
assigned to placebo to have these symp-
toms after discontinuing study pill use.

Among survey respondents report-
ing any mild, moderate, or severe symp-
toms after discontinuing study pill
use, the percentage that reported spe-
cific lifestyle and medical strategies to
manage their symptoms are included in

Table 3. Symptoms Reported by Survey Respondents at Baseline and After Discontinuing Use of Study Pills

Symptom After
Discontinued Use*

All Women, %
(N = 8405)

Women
Aged 55-59 y, %

(n = 598)

Women
Aged 60-69 y, %

(n = 3859)

Women
Aged �70 y, %

(n = 3948)

CEE � MPA Placebo CEE � MPA Placebo CEE � MPA Placebo CEE � MPA Placebo

Vasomotor
Present at baseline† 55.5 (n = 503) 21.3 (n = 447) 57.0 22.7 57.2 23.1 47.0 16.1

Prior to baseline only‡ 21.6 (n = 2077) 3.7 (n = 2358) 31.9 7.1 27.2 4.9 13.6 1.9

No prior symptoms§� 6.4 (n = 1114) 1.2 (n = 1230) 10.3 3.1 10.3 2.3 3.6 0.5

Pain or stiffness¶
Present at baseline§ 54.7 (n = 1396) 38.3 (n = 1445) 50.4 41.0 57.6 39.8 52.5 36.5

No prior symptoms‡ 27.5 (n = 2688) 14.1 (n = 2875) 29.9 12.4 28.5 14.4 26.0 13.9

Depression#
Present at baseline 31.8 (n = 327) 25.5 (n = 334) 29.3 43.8 35.6 24.7 26.6 22.0

No prior symptoms§ 8.6 (n = 3758) 5.6 (n = 3986) 12.6 7.8 9.2 6.5 7.3 4.6

Vaginal or genital dryness
Present at baseline 29.1 (n = 388) 24.2 (n = 318) 26.3 17.7 34.6 26.0 21.8 23.2

No prior symptoms§ 7.8 (n = 3696) 3.6 (n = 4002) 7.4 7.7 10.3 4.8 5.2 2.1
Abbreviations: CEE, conjugated equine estrogens; MPA, medroxyprogesterone acetate.
*Symptoms reported as moderate or severe since discontinuing use of study pills unless otherwise indicated.
†P�.001 for comparison between CEE � MPA and placebo groups in the all category and in the aged 55-59 y and aged 60-69 y categories.
‡P�.001 for comparison between CEE � MPA and placebo groups in the all category and in each age category.
§P�.001 for comparison between CEE � MPA and placebo groups in the all category and in the aged 60-69 y and �70 y categories.
�No symptoms at baseline.
¶Defined as moderate or severe general aches and pains, joint pain or stiffness, low back pain, or neck pain.
#Did not occur in the past 4 weeks before screening visit (�5 score on Center for Epidemiologic Studies Depression Scale Short Form).
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TABLE 5. More than half of the respon-
dents with symptoms in either treat-
ment group reported use of at least 1
management strategy. However, many
of the management strategies were tried
by 10% or fewer of the respondents.
More respondents who had been as-
signed to CEE � MPA than those as-
signed to placebo tried at least 1 of any
management strategy and, specifi-
cally, at least 1 lifestyle (49.1% vs 41.2%,
respectively; P�.001) or 1 medical
(48.0% vs 37.1%, respectively; P�.001)
management strategy. Among women
who reported only mild symptoms, 42%
had tried 1 or more management strat-
egies as opposed to 68% of women with
any moderate or severe symptoms.

The most frequent lifestyle manage-
ment strategies that women reported
trying were drinking more fluids and
starting or increasing exercising, which
were reported by more than 20% of
women in each treatment group. More
than 86% of the women in each treat-
ment group who tried these strategies
reported that they helped to reduce
symptoms.

The most frequent medical manage-
ment strategy that women reported try-
ing was talking to a clinician, which was
used by 23.2% of the CEE � MPA
group and 17.0% of the placebo group.
Use of prescription MHT was not com-
mon in either the CEE � MPA group
(4.3%) or the placebo group (1.2%).
Among women in each treatment group
who tried prescription hormones, 87%
reported that they helped.

A separate question asked women
whether they started taking prescrip-
tion hormones (not necessarily as a
management strategy) after discontinu-
ing study pill use. A total of 5% of all
respondents chose to start MHT after
stopping their study pills for any rea-
son, with CEE � MPA participants
more likely to report starting MHT
compared with placebo participants
(7.6% vs 2.6%, respectively; P�.001).
TABLE 6 lists the reasons these women
gave for starting MHT after discontinu-
ing study pill use. The most frequent
reasons for starting MHT were symp-
tom management (55.2% of CEE �

MPA group) and physician advice
(59.5% of placebo group). Compared
with women who reported none or only
mild vasomotor symptoms at base-
line, a higher percentage of women with
moderate or severe baseline symp-
toms also reported that they started
MHT after discontinuing study pill use
to deal with symptoms. This differ-
ence was greater for women in the
former CEE � MPA group (77.8% of
those with moderate or severe vasomo-
tor symptoms vs 49.4% of those who
reported none or only mild symp-
toms) than for women in the former
placebo group (26.7% and 25.0%, re-
spectively).

COMMENT
This article provides the first pub-
lished data on symptoms and manage-
ment strategies reported by a large and
diverse sample of relatively healthy

postmenopausal women after discon-
tinuing CEE � MPA or placebo. These
findings offer preliminary insights about
the symptom experience women might
anticipate after discontinuing MHT and
are timely in light of recent recommen-
dations to limit MHT primarily to the
treatment of moderate to severe meno-
pausal symptoms at the lowest effec-
tive dose for the shortest duration pos-
sible.9,10

Respondents who reported moder-
ate or severe menopausal symptoms at
study entry are somewhat comparable
with women who might take prescrip-
tion hormones to treat vasomotor
symptoms. Our finding that respon-
dents were more likely to report such
symptoms after discontinuing hor-
mone use even after more than 5 years
of treatment is consistent with results
from a recent cross-sectional survey of
postmenopausal women in which

Table 4. Adjusted Odds Ratios for Symptoms Reported by Survey Respondents After
Discontinuing Use of Study Pills*

Adjusted Odds Ratio
(95% Confidence Interval)†

Vasomotor
Symptoms

Pain or Stiffness
Symptoms‡

Symptom at baseline
Missing, none, mild 1.00 1.00

Baseline 5.36 (4.51-6.38) 3.21 (2.90-3.56)

Former treatment assignment in trial
Placebo 1.00 1.00

CEE � MPA 5.82 (4.92-6.89) 2.16 (1.95-2.40)

Age at stopping
55-59 y 1.00 1.00

60-69 0.81 (0.64-1.01) 1.07 (0.88-1.31)

�70 0.35 (0.27-0.45) 1.02 (0.83-1.25)

Baseline menopausal hormone therapy use
Never used 1.00 1.00

Current 1.46 (1.15-1.85) 0.97 (0.80-1.18)

Past 1.26 (1.05-1.51) 0.98 (0.86-1.12)

Body mass index (per unit) 1.01 (1.00-1.02) 1.04 (1.03-1.05)

Baseline alcohol use
Never or rarely drink 1.00 1.00

Current 1.30 (1.00-1.69) 1.20 (1.01-1.42)

Past 1.35 (1.00-1.83) 1.34 (1.09-1.64)

Smoking
Never smoked 1.00 1.00

Current 1.54 (1.22-1.95) 1.54 (1.29-1.83)

Past 1.19 (1.02-1.39) 1.06 (0.95-1.18)
Abbreviations: CEE, conjugated equine estrogens; MPA, medroxyprogesterone acetate.
*Symptoms reported as moderate or severe since discontinuing use of study pills.
†Adjusted for former treatment assignment, age at stopping, baseline menopausal hormone therapy use, body mass

index, alcohol use, and smoking status.
‡Defined as moderate or severe general aches and pains, joint pain or stiffness, low back pain, or neck pain.
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Table 6. Reasons for Starting Menopausal Hormone Therapy After Discontinuing Use of Study Pills as Reported
by Survey Respondents*

Reason

Total No. of
Respondents
Who Reported
This Reason

No. (%) of Respondents

P Value
CEE � MPA

(n = 310)
Placebo
(n = 111)

Deal with symptoms 199 171 (55.2) 28 (25.2) �.001

Moderate or severe vasomotor symptoms at baseline 53 49 (77.8) [n = 63] 4 (26.7) [n = 15] �.001

None or only mild vasomotor symptoms at baseline 146 122 (49.4) [n = 247] 24 (25.0) [n = 96] �.001

Advice from clinician 188 122 (39.3) 66 (59.5) �.001

To feel better 148 138 (44.5) 10 (9.0) �.001

To treat or prevent osteoporosis 74 65 (21.0) 9 (8.1) .002

To look better 40 36 (11.6) 4 (3.6) .01

To prevent Alzheimer disease or dementia 38 33 (10.6) 5 (4.5) .05

To treat or prevent colorectal cancer 20 20 (6.4) 0 �.001

Advice from family or friends 15 15 (4.8) 0 .02

Information in the media 14 13 (4.2) 1 (0.9) .09

Information on the Internet 1 0 1 (0.9) .10

Other 115 79 (25.5) 36 (32.4) .18
Abbreviations: CEE, conjugated equine estrogens; MPA, medroxyprogesterone acetate.
*Reasons are not mutually exclusive; respondents could list more than 1 reason for starting menopausal hormone therapy after discontinuing use of study pills.

Table 5. Management Strategies After Discontinuing Use of Study Pills as Reported by Survey Respondents*

CEE�MPA
(n = 3646)

Placebo
(n = 2857)

Total
(n = 6503)

No. (%) Tried Helped, %† No. (%) Tried Helped, %† No. (%) Tried Helped, %†

Lifestyle Management

Drank more fluids 1015 (27.8) 86.6 722 (25.3) 88.9 1737 (26.7) 87.6

Started or increased exercising 926 (25.4) 87.3 630 (22.1) 92.5 1556 (23.9) 89.4

Used fans or air conditioners 673 (18.5) 94.4 358 (12.5) 95.0 1031 (15.9) 94.6

Changed diet 554 (15.2) 80.9 431 (15.1) 86.1 985 (15.1) 83.1

Tried self-help techniques‡ 379 (10.4) 92.9 247 (8.6) 95.5 626 (9.6) 93.9

Used layered or cotton clothing 385 (10.6) 90.9 213 (7.5) 95.8 598 (9.2) 92.6

Drank less caffeine 329 (9.0) 80.9 262 (9.2) 85.5 591 (9.1) 82.9

Socialized more 290 (8.0) 91.0 208 (7.3) 95.2 498 (7.7) 92.8

Drank less alcohol 66 (1.8) 77.3 56 (2.0) 78.6 122 (1.9) 77.9

Smoked less 39 (1.1) 61.5 47 (1.6) 66.0 86 (1.3) 64.0

Any lifestyle management strategy§ 1792 (49.1) NA 1178 (41.2) NA 2970 (45.7) NA

Medical Management

Talked to clinician 847 (23.2) 80.6 485 (17.0) 87.0 1332 (20.5) 83.0

Took vitamin E 586 (16.1) 71.7 354 (12.4) 78.0 940 (14.5) 74.0

Used vaginal lubricants 401 (11.0) 92.0 241 (8.4) 92.9 642 (9.9) 92.4

Took other medicine 391 (10.7) 87.7 339 (11.9) 93.2 730 (11.2) 90.3

Took sleeping medicine 384 (10.5) 85.9 220 (7.7) 93.2 604 (9.3) 88.6

Tried alternative medical techniques � 228 (6.3) 85.5 160 (5.6) 86.9 388 (6.0) 86.1

Took depression medicine 190 (5.2) 81.1 155 (5.4) 88.4 345 (5.3) 84.3

Took herbal or natural hormones 242 (6.6) 69.0 71 (2.5) 81.7 313 (4.8) 71.9

Took prescription hormones 157 (4.3) 92.4 33 (1.2) 87.9 190 (2.9) 91.6

Any medical management strategy¶ 1751 (48.0) NA 1059 (37.1) NA 2810 (43.2) NA
Abbreviations: CEE, conjugated equine estrogens; MPA, medroxyprogesterone acetate; NA, not able to calculate.
*Respondents who reported mild, moderate, or severe symptoms are included.
†Perceived the strategy “helped” (see “Methods”).
‡Included yoga, meditation, or breathing exercises.
§P�.001 for comparison of treatment assignment with trying any lifestyle management stragegy.
�Included acupuncture, massage, or chiropractic techniques.
¶P�.001 for comparison of treatment assignment with trying any medical management stragegy.
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troublesome symptoms after discon-
tinuing hormone use were more preva-
lent among women who had started
MHT for symptoms than in those who
started MHT to prevent disease.26 Al-
though discontinuing CEE � MPA may
be associated with a recurrence or per-
sistence of vasomotor symptoms, we
also noted this same phenomenon in a
smaller percentage of respondents for-
merly assigned to the placebo group.

For women who do not have vaso-
motor symptoms before they start
MHT, it appears that discontinuing use
does not induce these symptoms.
Among women formerly receiving ac-
tive treatment in our study who re-
ported none or only mild vasomotor
symptoms at baseline, few reported
these symptoms after discontinuing
study pill use. These findings are con-
sistent with the only clinical trial to date
that looked at symptoms after discon-
tinuing MHT and found that abruptly
stopping a sequential regimen of com-
bined hormone therapy after 14 weeks
was not associated with an induction
of vasomotor symptoms in women who
had never had these symptoms.27

We presume that moderate or se-
vere symptoms that occur after stop-
ping CEE � MPA eventually diminish.
In fact, the symptoms reported by the
WHI participants since stopping use may
have disappeared by the time respon-
dents actually completed the survey 8
to 12 months after discontinuing study
pill use. A recent study examining the
occurrence of vasomotor symptoms in
266 blinded women transitioning from
CEE � MPA to either placebo or ralox-
ifene or continuing CEE � MPA found
that vasomotor symptoms reported by
50% to 70% of those women transition-
ing off CEE � MPA were generally re-
ported to be mild to moderate and
peaked at 8 weeks into the transition.28

That study followed up participants for
only 12 weeks and did not report symp-
toms after discontinuing study pill use
as a function of baseline symptoms.
Grady et al26 reported that symptoms
were still troublesome in 73% of their
study participants who discontinued
MHT several months before. Addi-

tional research on the timing of onset
and duration of symptoms after discon-
tinuing use of MHT is warranted.

The higher prevalence of pain or stiff-
ness in former CEE � MPA respon-
dents compared with placebo respon-
dents after discontinuing study pill use
suggests an additional beneficial effect
of CEE � MPA or a rebound symp-
tom response to discontinuing use.
These findings are consistent with WHI
data reported by Barnabei et al,16 which
suggest that CEE � MPA may de-
crease or prevent musculoskeletal
symptoms in postmenopausal women.
The high rate of this withdrawal symp-
tom rivals the report of vasomotor
symptoms and has not been well docu-
mented in the past. Other MHT trials
have not shown a beneficial effect of
hormones on musculoskeletal symp-
toms,29,30 except in a separate analysis
of adherent participants. The pres-
ence of estrogen receptors in cartilage
is generally acknowledged,31 and ani-
mal models suggest that estradiol and
progesterone influence pain latency as
a factor contributing to an analgesic
effect of these hormones.32 However, a
recent review of MHT effects on osteo-
arthritis by the American College of Ob-
stetricians and Gynecologists noted that
research in this area is limited and con-
flicting. These reviewers concluded that
there is no beneficial role of combined
hormone therapy or estrogen alone in
the prevention or treatment of osteo-
arthritis or rheumatoid arthritis.33 The
current finding of an increase in pain
or stiffness after discontinuing active
study pill use may be an effect of ag-
ing. However, it is intriguing and war-
rants further research because the com-
mon wisdom has held that vasomotor
symptoms are more strongly linked to
hormonal effects of menopause de-
spite increased reporting of joint stiff-
ness or soreness in middle-aged women
across racial/ethnic groups.34

Current hormone prescribing guide-
lines to limit MHT to the treatment of
moderate to severe vasomotor symp-
toms is supported by our finding that
few women with only mild symptoms
regardless of treatment group sought

treatment for managing these symp-
toms. In fact, the number of former CEE
� MPA participants who obtained pre-
scription hormones to manage symp-
toms is considerably smaller than the
21.2% of patients surveyed by Grady et
al.26 Also consistent with current MHT
prescribing guidelines is that most re-
spondents regardless of treatment group
started taking prescription hormones to
deal with symptoms. Our rates corre-
spond to those found by Grady et al,26

who found that 57% of women re-
ported that they restarted MHT for
relief of symptoms.

Similar to findings reported in a tele-
phone survey of alternative therapies for
managing menopausal symptoms,21

most commonly recommended medi-
cal and self-help strategies for control-
ling menopausal symptoms were
viewed as helpful in both treatment
groups. Although a higher percentage
of placebo group respondents identi-
fied that the strategies they tried actu-
ally helped, this finding may be due to
the fact that the symptoms reported by
former placebo group respondents were
more often mild or absent after discon-
tinuing study pill use.

Complementary and alternative treat-
ments for MHT have gained increas-
ing attention since the release of the
WHI E � P trial results, but the use of
herbal or natural hormones by respon-
dents in the current study was re-
ported as one of the least effective strat-
egies. Scientific data about the efficacy
of many of these kinds of treatments are
limited and women often receive in-
formation about alternative strategies
from lay sources.35 In prior qualitative
research, menopausal women re-
ported limited discussion with clini-
cians on lifestyle or self-care alterna-
tives and a lack of knowledge and
support for such alternatives.36 Al-
though the effectiveness women attrib-
uted to any strategies they tried may be
related to a potential placebo effect,12

the differences seen in the therapies
tried and the relative effectiveness of
each are important discussion points in
clinical practice. Further studies on al-
ternative therapies are warranted.
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The generalizability of these findings
is limited in several ways. Despite the
high response rate of almost 90% in both
treatment groups, there were signifi-
cant differences between the baseline
characteristics of respondents and eli-
gible nonrespondents. These differ-
ences may have influenced the results.

An important study limitation is that
the survey was sent only to those par-
ticipants who were still taking study pills
when the interventionwasstopped.More
than 40% of trial participants had al-
ready discontinued study pill use for per-
sonal or protocol-related reasons and
were not included in this survey. These
excluded women may have had differ-
ent symptom experiences before, dur-
ing, and after discontinuing study pill use
compared with the survey respondents
who took study pills for a longer pe-
riod. Although there were no signifi-
cant differences in the proportions of
survey-ineligible participants and re-
spondents who had moderate or severe
hot flashes at baseline, a significantly
greater proportion of survey-ineligible
participants than respondents did have
moderate or severe night sweats at base-
line. It may be that night sweats, more
than hot flashes, were disruptive to par-
ticipants’ daily lives during follow-up and
therefore prompted more women with
these symptoms to discontinue study pill
use before the stop date. During follow-
up, survey-ineligible participants, par-
ticularly those assigned to active CEE �
MPA, more often identified symptoms
associated with MHT (eg, breast changes
and vaginal bleeding) rather than meno-
pausal symptoms as reasons for discon-
tinuing study pill use. Although vaso-
motor symptoms and vaginal changes
were given as reasons for discontinuing
study pill use early by similarly low num-
bers of both CEE � MPA and placebo
participants, the experience of stopping
study pills in these survey-ineligible par-
ticipants may have been different from
the experience of survey respondents.

Participants who enrolled in the E � P
trial and continued taking study pills un-
til July 2002 undoubtedly do not rep-
resent the full spectrum of symptom se-
verity. The WHI clinical trial protocol

excluded the randomization of women
who were unable to tolerate discontinu-
ing MHT. The mean age of women in
this study was considerably older than
the age at which women typically be-
gin MHT to treat menopausal symp-
toms. Less than 7% of all E � P partici-
pants reported current MHT use at
baseline, but these participants repre-
sented a higher proportion of survey re-
spondents than survey-ineligible par-
ticipants in both treatment groups, and
significantly more CEE � MPA than pla-
cebo respondents were taking hor-
mones at baseline. Participants were un-
blinded to their former treatment
assignment well before they completed
these surveys, which also may have in-
fluenced their recall of symptoms since
discontinuing study pill use.

Most of these limitations would ar-
gue against survey respondents report-
ing a heightened symptom experience
after stopping study pills compared with
survey-ineligible participants or the
typical woman who starts MHT to treat
menopausal symptoms. However,
nearly 13% of respondents overall
(21.2% of those formerly assigned to
CEE � MPA) reported moderate or se-
vere vasomotor symptoms after stop-
ping study pill use. More than half of
the youngest age group of CEE � MPA
respondents who had these symptoms
at baseline—those most comparable
with the typical woman who begins
MHT for symptom management—
also experienced these symptoms af-
ter discontinuing use.

Participants in a randomized clini-
cal trial of CEE � MPA and placebo,
who had been taking study pills an av-
erage of 5.7 years, reported a range of
symptoms experienced and strategies
for managing symptoms after the in-
tervention was stopped. While most re-
spondents regardless of treatment as-
signment did not experience moderate
to severe vasomotor symptoms after
discontinuing study pill use, a history
of vasomotor symptoms greatly in-
creased the likelihood of experiencing
symptoms after discontinuing use and
participants randomized to active CEE
� MPA were more likely to report re-

currence or persistence of these symp-
toms after discontinuing study pill use.
Short-term use of CEE � MPA may
only alleviate symptoms temporarily for
many women, including older women,
who may experience a return of meno-
pausal symptoms after stopping MHT.
A wide range of lifestyle and medical
strategies to manage symptoms may
help. Further testing of the efficacy of
these management strategies for women
whose symptoms recur after discon-
tinuing short-term MHT is warranted.
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