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Abstract
OBJECTIVE—To estimate the effect of hormone therapy on risk of stress and urge urinary
incontinence.

METHODS—The Heart Estrogen/progestin Replacement Study was a randomized, placebo-
controlled, double-blinded trial to evaluate daily oral conjugated estrogen (0.625 mg) plus
medroxyprogesterone acetate (2.5 mg) therapy for the prevention of heart disease events in women
with established heart disease. The 1,208 participants in Heart Estrogen/progestin Replacement Study
who reported no loss of urine in the previous 7 days at baseline are included in this analysis.

RESULTS—During 4.2 years of treatment, 64% of women randomly assigned to hormone therapy
compared with 49% of those assigned to placebo reported weekly incontinence (P < .001). The higher
risk of incontinence in the hormone group was evident at 4 months, persisted throughout the treatment
period, and was independent of the age of the women. The odds ratios for weekly incontinence among
women on hormone therapy compared with placebo were 1.5 for urge incontinence (95% confidence
interval [CI] 1.2–1.8; P < .001) and 1.7 for stress incontinence (95% CI 1.5–2.1; P < .001). Four
years of treatment with hormone therapy caused an excess risk of 12% for weekly urge incontinence
and 16% for weekly stress incontinence; the corresponding numbers needed to harm were 8.6 (95%
CI 5.8–16.6) and 6.2 (95% CI 4.6–9.4).

CONCLUSION—Estrogen plus progestin therapy increases risk of urge and stress incontinence
within 4 months of beginning treatment. Precis: Estrogen plus progestin therapy increases risk of
urge and stress incontinence within 4 months of beginning treatment.

LEVEL OF EVIDENCE: I
Nearly 40% of postmenopausal women have urinary incontinence.1 The presence of estrogen
receptors throughout the urogenital tract indicates that estrogen may have physiologic effects
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on the continence mechanism. Estrogen increases urethral blood flow,2,3 α-adrenergic receptor
sensitivity,4,5 and urethral closure pressure,6-8 and improves cellular maturation in the
bladder, trigone, and urethra.9,10 These findings suggest that hormone therapy may improve
urinary incontinence in postmenopausal women, and it has been widely used in clinical practice
for this indication.

In postmenopausal women with incontinence, however, randomized controlled trials have
shown that hormone therapy either has no effect11-15 or actually worsens preexisting
incontinence.16,17 Among women without incontinence, the Nurses Health Study, a large
prospective cohort study, found that use of estrogen plus progestin was associated with a 78%
higher risk for developing weekly urinary incontinence.18 The Women's Health Initiative
(WHI), a large randomized, controlled trial, found that treatment with oral estrogen plus
progestin or estrogen alone increased the risk of incident urinary incontinence at 1 and 3 years.
17

The Heart Estrogen/progestin Replacement Study (HERS) was a randomized, placebo-
controlled, double-blind trial that evaluated 4 years of treatment with oral conjugated estrogen
plus medroxyprogesterone acetate for the prevention of coronary disease events in women with
established coronary disease.19 To estimate the effect of this oral hormone regimen on risk of
urinary incontinence among women who denied episodes of incontinence in the prior week at
baseline, we evaluated report of incontinence at 4 months after randomization and then annually
for 4 years.

MATERIALS AND METHODS
The design, methods, baseline characteristics and primary findings of the HERS trial have been
published.19 The research protocol was reviewed and approved by the University of California,
San Francisco Institutional Review Board as well as those of all participating sites. Study
participants were postmenopausal women aged younger than 80 years with coronary heart
disease and an intact uterus. The participants were randomly allocated to receive oral daily
conjugated estrogen (0.625 mg) and medroxy progesterone acetate (2.5 mg) in 1 pill or identical
placebo. Subjects were randomly assigned at each of 20 clinical centers using randomly
permuted blocks of 4.

At baseline, participants provided information on demographic and health variables and
completed a questionnaire on incontinence. Incontinence questions began with “During the
prior week, how many times on average…” and ended with “have you unintentionally leaked
some urine with coughing, sneezing, straining, laughing or lifting?” (stress incontinence) or
“have you unintentionally leaked some urine before you could get to the bathroom?” (urge
incontinence). Only women who reported no episodes of incontinence within the last week at
baseline were included in this analysis. At an initial 4-month visit and subsequent annual
follow-up visits, women who reported 1 or more episodes of incontinence in the previous week
were considered to have weekly incontinence.

Our primary analysis used the χ2 test to compare the proportions of women in the hormone
and placebo groups reporting weekly incontinent episodes at least once during the first 4 years
of follow-up. In addition, we calculated the cumulative proportions who had reported
incontinence by each follow-up visit, and estimated excess risk by the between-treatment
difference in the cumulative proportions reporting incontinence by the fourth annual visit.
Confidence intervals for number needed to harm were estimated by the reciprocals of the
normal approximation confidence limits for the excess risk.20 The effect of hormone therapy
on incident urge or stress incontinence was analyzed by intention to treat, without regard to
adherence to therapy.
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We also used a continuation-ratio model21 to estimate the effects of treatment on risk of first
reporting weekly incontinence at each successive visit at which incontinence was assessed.
This is a form of survival analysis that takes account of censoring due to death and loss to
follow-up, and estimates the relative odds of reporting weekly incontinence at a visit given that
it had not been reported at a previous visit. We used this model to examine whether the effects
of treatment differed over time, in our analysis stratified by age, and to carry out sensitivity
analyses in which treatment effect estimates were adjusted for covariates known to be
associated with incontinence. To summarize the severity of incontinence, we used the largest
number of incontinent episodes each woman reported during the study visits, thus presenting
her incontinence at its worst.

RESULTS
Between January 1993 and September 1994, 2,763 women were enrolled in the HERS. At the
beginning of the trial, 1,228 participants reported no weekly stress or urge incontinence
episodes in the past week, and of these, 1,208 women provided urinary incontinence data for
at least 1 follow-up visit. Five hundred ninety-seven (49%) were assigned to hormone therapy,
and 611 (51%) were assigned to placebo.

These groups of continent women were comparable at baseline, with the exception that the
women assigned to placebo were, on average, 1 year older and correspondingly further from
menopause compared with women in the hormone group (Table 1).

In the hormone therapy group, 1 participant discontinued due to adverse reactions, 58 died, 5
failed to return, and 11 were lost to follow-up for other reasons. In the placebo group, 60 died,
5 failed to return, and 12 were lost to follow-up for other reasons. The compliance rates were
80% in the placebo and 68% in the hormone groups.

During 4 years of treatment, weekly incontinence was reported at least once during follow-up
by 382 women (64%) taking hormone therapy and 302 women (49%) taking placebo (P ≤ .
001). Weekly urge incontinence was reported by 48% of the hormone therapy group and 36%
of the placebo group (P < .001). Weekly stress incontinence was reported by 54% of the
hormone therapy group and 38% of the placebo group (P < .001). The difference between
treatment groups was evident by the 4-month visit and persisted throughout the treatment
period (Figure 1).

In the continuation-ratio model, women assigned to hormone therapy had 50% higher odds of
reporting urge incontinence compared with those assigned to placebo (P = .001) and 70%
higher odds of reporting stress incontinence (P < .001) (Table 2). In supplementary analyses
we found that the adverse effect on urge incontinence seemed to increase with time (P = .03
for linear trend in the treatment effect). The effects of treatment were unchanged in multivariate
continuation-ratio models controlling for age, years since menopause, race, parity, diabetes,
and body mass index.

In women under 60 years of age (n = 184) the effect of hormone therapy on risk of incontinence
was minimally and not significantly elevated (odds ratio [OR] 1.31; 95% confidence interval
[CI] 0.85–2.04; P = .23). Of the women age younger than 60 years and assigned to placebo (n
= 88), 48% reported weekly incontinence of any type, 32% reported weekly urge incontinence,
and 37% reported weekly stress incontinence during the 4 years. The respective proportions
of women assigned to hormone therapy who reported incontinence (n = 96) were 59%, 40%,
and 48%.

The cumulative percentage of women reporting incontinence by type and treatment group is
presented in Figure 1. Excess risk after 4 years of treatment with hormone therapy was 15%
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for weekly incontinence of any type, 12% for weekly urge incontinence, and 16% for weekly
stress incontinence. Numbers needed to harm were 6.9, 8.6, and 5.9 respectively (Table 3).

Of the women who reported urinary incontinence of any type, 23% reported 4 or more episodes
per week at least once during follow-up. Eighteen percent and 22% reported 4 or more episodes
of urge and stress incontinence, respectively.

DISCUSSION
Use of oral estrogen and progestin caused both urge and stress urinary incontinence in this
randomized clinical trial of postmenopausal women with heart disease. Women on hormone
therapy had 50% higher odds of urge incontinence and 70% higher odds of stress incontinence.
An increased risk of urinary incontinence among hormone users became apparent within 4
months of starting therapy, and persisted for the duration of oral hormone use. Treatment of 8
women with hormone therapy for 4 years caused 1 additional woman to report weekly urge
incontinence, and treatment of 6 women caused 1 additional woman to report weekly stress
incontinence. Approximately one fourth of the women with incontinence reported 4 or more
leaking episodes per week.

Large randomized trials of hormone therapy in women with incontinence at baseline have
found that standard doses of oral estrogen, with or without progestin, worsen urinary
incontinence. The WHI (12,386 women with baseline incontinence) and the HERS (1,535
women with baseline incontinence) demonstrated significant worsening of both stress and urge
incontinence; this worsening was measured by increased frequency in both trials, and by
worsening amount of urine lost and worsening limitations in daily activities related to urinary
incontinence in the WHI.16,17

It is unclear why hormone therapy increases the risk of developing incontinence and worsens
the symptoms of existing incontinence. Alpha- and β-estrogen receptors have been identified
throughout the urogenital tract, including the bladder mucosa, trigone, urethra, and vaginal
mucosa.22-24 These receptors are also present in the structures that support the pelvic organs:
uterosacral ligaments, levator ani muscles, and pubocervical fascia.22-24 This suggests that
estrogen may have a role in both structure and function of the urinary continence mechanism.

A number of studies have shown that estrogen therapy results in a reduction of the total collagen
concentration, a decrease in the cross-linking of collagen, and an increase in markers of
collagen turnover in the periurethral tissues of incontinent women.25-28 Animal studies have
also found that estrogen administration decreases the number of collagen fibers and increases
the number of smooth muscle fibers in the urethra and bladder wall.29-31 These histologic
changes are associated with higher bladder contractility and resting tension.31 Estrogen
treatment also increases periurethral vascularity in monkeys32 and rats.33 Although this
increased vascularization has been interpreted as a positive effect of estrogen, it may be that
vascular and loose connective tissue is replacing collagen, resulting in poor urethral support.
A combination of higher pressures in the bladder and weaker supportive architecture of the
urethra may promote incontinence.

Our results are based on treatment with standard-dose oral conjugated equine estrogen
combined with medroxyprogesterone acetate and might not be generalizable to other hormone
treatment regimens. For example, the association of hormone therapy and incontinence may
be due to the progestin component of the regimen. Although evidence suggests that urinary
symptoms increase during the progesterone-dominant phase of the menstrual cycle, the
mechanism is less clear.34 However, the generalizability of our findings to other hormone
regimens is supported by the results of the Nurse's Health Study and the WHI. The Nurse's
Health Study found an elevated risk of incident incontinence for users of transdermal estrogen,
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estrogen alone, and estrogen plus progestin. The WHI found an elevated risk of incident
incontinence in users of oral estrogen alone and oral estrogen plus progestin.

This report focuses on women who did not report incontinent episodes in the last week at
baseline, and thus almost surely includes some women with prevalent but intermittent
incontinence. As a result, the postbaseline episodes of leakage analyzed in this report most
likely represent some prevalent as well as incident incontinence. In contrast, the WHI defined
incident incontinence only in women who reported having never leaked urine at baseline. In
our study, 22.6% of women assigned to placebo reported stress and 18.1% reported incident
urge incontinence at the first annual visit as compared with 11.4% and 13.6% of the women
in the WHI.17 Although the incontinence analyzed in this report cannot be strictly interpreted
as incident incontinence, this does not threaten the validity of the between-group comparison.
The evidence we present for the negative effect of hormone therapy on the risk of incontinence
remains persuasive. It is also consistent with the effect of hormone therapy on incontinence
risk found among the complementary group of HERS women who did report incontinence
during the last week at baseline.16

Because the clinical indications for hormone therapy use are now largely limited to
perimenopausal symptoms, we evaluated its effect in the youngest women in the HERS, those
aged younger than 60 years. The difference between hormone treatment and placebo was not
significant in this smaller sample, but both the relative and absolute increases in risk of
incontinence were similar in magnitude to the increases observed in the entire cohort.

In conclusion, oral estrogen plus progestin therapy increased the risk for stress and urge urinary
incontinence in postmenopausal women. Women who are using or considering hormone
therapy should be informed about this increased risk.
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Fig. 1.
Cumulative percentage of women reporting incident weekly urinary incontinence at each visit.
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Table 1
Baseline Characteristics of Postmenopausal Women Without Incontinence in the Heart Estrogen/progestin
Replacement Study

Characteristics of Patients Hormone Therapy (n =
597) Placebo (n = 611) P

Age 66.0 ± 6.3 66.8 ± 6.5 .02
Race .54
  White 509 (85) 533 (87)
  African American 64 (11) 54 (9)
Years since menopause 17.4 ± 8.0 18.7 ± 8.0 .005
Parous 535 (90) 553 (91) .54
Average body mass index (kg/m) 28.0 ± 5.3 27.7 ± 5.4 .31
Body mass index > 30 (kg/m) 186 (31) 165 (27) .11
Poor overall health 131 (22) 132 (22) .89
Diabetes 122 (20) 113 (18) .39
Hypertension 337 (56) 345 (56) .92
Current Diuretic Use 155 (26) 151 (25) .62

Values are mean (± standard deviation) or n (%).
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Table 2
Risk of Developing Urinary Incontinence Among Postmenopausal Hormone Users Compared With Nonusers

Odds Ratio* 95% Confidence Interval* P*

Weekly incontinence 1.6 1.3,1.9 < .001
Urge incontinence 1.5 1.2,1.8 < .001
Stress incontinence 1.7 1.5,2.1 < .001

*
From continuation-ratio analyses with treatment as the predictor and new report of weekly incontinence as the outcome.
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Table 3
Risks, Excess Risks, and Numbers Needed to Harm After 4 Years of Hormone Treatment

Cumulative 4-Year Risk (%)

Placebo Hormone Treatment Excess Risk (%)
Numbers Needed

to Harm

Weekly incontinence 49 64 15 6.9 (5.0–11.1)
Urge incontinence 36 48 12 8.6 (5.8–16.6)
Stress incontinence 38 54 16 6.2 (4.6–9.4)  

Obstet Gynecol. Author manuscript; available in PMC 2006 August 28.


