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Use of Postmenopausal Hormone Replacement Therapy: Estimates from a
Nationally Representative Cohort Study

Kate M. Brett’ and Jennifer H. Madans?

The objective of this study was to describe trends in the use of hormone replacement therapy (HRT) in the
United States by demographic, life-style, and heart disease risk factors. Data were obtained from the
Epidemiologic Followup Study to the First National Health and Nutrition Examination Survey, a nationally
representative cohort followed from the mid-1970s until 1992. A total of 5,602 women who had become
menopausal by their last follow-up interview were included. An estimated 45% of the cohort of menopausal
US women 25-74 years of age in the early 1970s used HRT for at lsast one month and 20% continued use
for 5 or more years. Between 1987 and 1992, as the younger members of the cohort became menopausal, the
proportion of this cohort who had ever used HRT and used it for 5 or more years increased by 32% and 549,
respectively. A higher probability of HRT use was found among women who were white, who were more highly
educated, and who lived in the West, or who had experienced a surgical menopause. Women who were
overweight or who abstained from alcoho! were less likely to use HRT. These data support the hypothesis that
HRT use is associated with sociodemographic factors, and that women tend to discontinue use within several

years. Am J Epidemiol 1997;145:536-45.
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Use of postmenopausal hormone replacement ther-
apy (HRT) has fluctuated over the past 50 years due to
changes in the perception of its risks and benefits.
Although first approved in the 1940s, unopposed es-
trogen replacement therapy became widely used start-
ing in the 1960s (1). Use declined in the 1970s after
the publication of reports of an association between
estrogen use and uterine carcinoma (2, 3). With the
introduction of combined estrogen/progestin hormone
therapy in the 1980s, HRT has regained its popularity
(4, 5). These drugs are currently among the most
commonly prescribed medications in the United
States, and were taken by an estimated 2.9 million
women in 1986 (6, 7), increasing to an estimated 6
million women in 1992 (8).

The identification of several important effects of
HRT beyond the reduction of menopausal symptoms,
both protective and adverse, has increased interest in
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this drug therapy. Unopposed estrogen therapy ap-
pears to be associated with a reduced risk of both heart
disease (9-11) and osteoporotic fractures (12), espe-
cially among current and long-term users. However,
postmenopausal estrogen use increases the risk of uter-
ine cancer (9) and may increase the risk of breast
cancer (13). While the addition of progestin to HRT is
not expected to change its association with osteoporo-
sis, its effect on the risk of heart disease and breast
cancer is less certain (9).

Several cross-sectional and cohort studies in the
United States have reported estimates of HRT use (5,
14-22). These studies have yielded estimates of the
proportion of postmenopausal women who take HRT
in the selected studied populations ranging from 12
percent (17) to 47 percent (20). This disparity is due to
many factors, including the time at which the data
were collected, and the demographics and location of
the study population. Women who take HRT appear to
be healthier, more affluent, and more likely to under-
take health promotion and disease prevention activities
(6, 23-25). This has led to the conclusion by some that
the association between HRT use and reduced heart
disease incidence may be partially due to selection
bias, although this remains controversial (26, 27).

Because the estimates of HRT use to date have been
derived from studies of specific communities or occu-
pational groups, they may not be generalizable to the
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United States as a whole. This is especially true be-
cause regional variation in use has previously been
identified, with women in the Northeast having the
lowest prevalence of use and women in the West the
highest (4, 28). In this paper, we examine the cumu-
lative incidence of HRT use and covariates of HRT
use within a representative cohort derived from a
representative sample of US women. We document
the pattern of use in terms of duration and whether
combination therapy was used in order to more fully
describe the experience of US women in this birth
cohort.

MATERIALS AND METHODS

The study population used for this analysis was
taken from the Epidemiologic Followup Study to the
First National Health and Nutrition Examination Sur-
vey (NHEFS). This is a prospective cohort study of
subjects who completed the First National Health and
Nutrition Survey (NHANES I) in 1971 to 1975.
Follow-up waves have been conducted in 19821984,
1986, 1987, and 1992 (29-31). The 1986, 1987, and
1992 NHEFS interviews were conducted by tele-
phone, whereas the 1982-1984 interviews were con-
ducted in person. Reproductive questions in 1982-
1984 were obtained through the use of self-
administered written questionnaires in an effort to
provide subject privacy.

HRT questions were first asked as part of the 1982-
1984 follow-up. At subsequent follow-up interviews,
women who were not previously interviewed or were
not previously menopausal were asked the entire bat-
tery of retrospective questions while those who had
provided information on HRT in a prior interview
were only asked to update their previous responses.

The wording and type of the HRT questions
changed over the course of the follow-up period to
take into account changes in the type of HRT forma-
tion in use at the time. Hormone use was derived
primarily from the questions which asked whether or
not a woman had taken “hormone pills for reasons
related to menopause,” the age at last use of these pills,
and the total number of months or years of use. These
questions were asked at every follow-up. An addi-
tional question about the use of *“an estrogen or hor-
mone skin patch” was included in the last follow-up,
when this mode of administration had become more
common. Questions regarding whether the respondent
took progestin were asked of women who were current
HRT users at the 1987 follow-up and of all women
who had ever used HRT at the 1992 follow-up. There-
fore, designation of the type of HRT (estrogen only or
combination estrogen and progestin) could only be
made for a subsample of HRT users. NHEFS did not
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ask the name of the drug, nor has an attempt been
made to verify drug data.

Because the validity and reliability of information
obtained from self-administered questionnaires such
as that used in the 1982-1984 follow-up are lower than
information obtained by an interviewer, especially in
low education populations (32), data regarding HRT
use were taken from the 1987 survey even when the
same information was also available from the self-
administered 1982 questionnaire (i.e., for women who
ceased use before the 1982 interview, 244 of the 1,902
women in this category changed their responses to
questions concerning the total number of months of
use, but did not to change response regarding ever use
of HRT). Data from interviews conducted with proxies
were also excluded from this analysis because proxies
would be less able to accurately answer medication
and menopausal questions.

A variety of sociodemographic, health behavior, and
heart disease predictor variables were included in
these analyses. The covariates obtained by self-report
at the baseline interview were the following: highest
grade of education completed (<high school, high
school, >high school), ethnicity (black, white, other),
alcohol consumption (never, <1 drink/month, 1 drink/
month—<1 drink/day, =1 drink/day), recreational ac-
tivity (low, moderate-high), and oral contraceptive use
(ever, never). Baseline smoking status (current,
former, never) was obtained either at baseline, the first
follow-up interview, or, if both of these sources of
information were missing, imputed using data from
respondents of the same gender and age (33). Self-
reported health (excellent, good, fair—poor) was ob-
tained from the follow-up interviews because it was
not included in the baseline interview. Medical risk
factors considered from the baseline interview were
history of self-reported diabetes mellitus, hypertension
(defined by self-report of hypertension, or having sys-
tolic blood pressure over 160 mmHg or diastolic blood
pressure over 95 mmHg), high serum cholesterol
(=200 mg/dl), and being overweight (body mass in-
dex (weight (kg)/height[m]?) >120 percent of the
national average of 27.3 kg/m?). Type of menopause
was derived from the first interview administered after
menopause. This was defined as follows: 1) natural
menopause—having no periods or having irregular
periods because they are going through the change of
life; 2) surgical menopause—having had a bilateral
oophorectomy before natural menopause; or 3) after
hysterectomy—having had a hysterectomy without
oophorectomy before natural menopause. Age at
menopause was defined as the age when menses had
stopped for 12 months for natural menopause, age at
bilateral oophorectomy, or imputed as the average age
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at natural menopause (48 years) for women who ex-
perienced hysterectomy without bilateral oophorec-
tomy. Year of menopause was birth year plus age at
menopause.

Several criteria were used to determine eligibility
for inclusion in this analysis. Of the 8,596 women
examined in NHANES 1, 1,681 were eliminated be-
cause they had not been personally interviewed during
any of the follow-up interviews (i.e., they were either
lost to follow-up or a proxy was interviewed due to the
death or incapacitation of the subject). An additional
1,142 women had not become menopausal at the time
of the last interview. Nineteen women were missing
information on HRT use and an additional 152 women
were missing information on one or more of the co-
variates of interest and were therefore eliminated,
leaving 5,602 for analysis. This cohort of women has
been followed for an average of 17.5 years and ranged
in age from 25 to 74 years at the baseline examination.

Several analyses were conducted whose purpose
was the identification of covariates of HRT use. In-
formation on these potential covariates was obtained
either at baseline or at the first follow-up. For many
women, menopause occurred many years prior to the
measurement of the covariates, which would not allow
us to identify the temporal relation between covariates
and outcome. To control for this, we limited analyses
of covariates to women who had become menopausal
during or after the year of the baseline examination.
This reduced the analytic sample to 2,784 women. The
age of women in this group ranged from 25 to 66 years
at the baseline examination. This group of women has
been followed for an average of 18.8 years.

HRT use was described for the whole cohort in
terms of ever use and length of use. Age at last use and
use for more than 5 years were investigated using only
those women who indicated use for at least one month.
Use of estrogen only or combination HRT was also
analyzed for the 1,990 women who indicated ever use
of HRT in the 1992 follow-up wave (complete infor-
mation on combination therapy was not available from
earlier waves).

We also were interested in identifying potential ef-
fect modifiers of these associations. Year and type of
menopause, ethnicity, and education were examined as
potential effect modifiers in the analysis of ever use of
HRT. Due to limited sample sizes for other use vari-
ables, interactions were not investigated in their anal-
ysis. Interactions were considered significant if the p
value of the Wald statistic was less than 0.10 and all
the stratified sample sizes were at least 30 (1 percent
of the cohort).

Bivanate analyses were conducted using contin-
gency tables. Logistic regression models were used to

control for several factors simultaneously. While
NHEFS data are best analyzed using techniques that
take the differing lengths of follow-up into account
(34), the lack of a beginning date of HRT use for 6
percent of HRT users precluded the use of survival
techniques. Test-based confidence intervals were con-
structed around relative risk estimates. The NHEFS
cohort was derived from a national probability sample
with selection probabilities that varied by age, sex,
residence, and income. In order to obtain representa-
tive estimates of US women, SUDAAN software was
used to calculate weighted estimates of the various
associations with HRT use and the corrected standard
errors of these estimates (35). Statements regarding
the sample were obtained from simple, unweighted
calculations.

RESULTS

The mean reported age at menopause for the 83
percent of women in the NHEFS sample who had
experienced menopause was 45.9 years (range 16-77
years). Twenty-two percent of the study cohort expe-
rienced menopause as a result of a bilateral oophorec-
tomy; the age at menopause among this group was
40.1 years compared with 47.5 years among women
who had experienced menopause naturally. Age at
menopause would be slightly higher had 100 percent
of the study population experienced menopause, as the
women still premenopausal by follow-up end were
slightly older. By the last interview, the average age of
the study cohort was 66.4 years.

Table 1 presents information regarding the study
cohort by year of birth. Because not all women born in
1935 or later had experienced menopause at the time
of their last interview, a smaller proportion of these
birth cohorts were included in this study and their
average age at menopause was younger than in the
earlier cohorts because a large proportion of meno-
pausal women in this birth cohort experienced surgical
menopause. The use of HRT increases with year of
birth. Only 19 percent of women born between 1885
and 1904 used HRT while 46 percent of those born
between 1925 and 1934 used HRT. Usage in the
youngest cohort is higher, which reflects the relatively
small proportion of the cohort that had experienced
menopause and the higher prevalence of surgical
menopause in this group. Variation in usage by cohort
reflects the availability of HRT when these cohorts
became menopausal as well as beliefs concerning
HRT at these times.

As estimated by this sample, 45 percent (95 percent
confidence interval (CI) 43—-47) of US women born
between 1897 and 1950 who were menopausal by
1992 had used HRT for at least one month. The
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