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Abstract

Objectives: To describe the patterns and to assess the indicators of hormone use during the menopausal transition period in a
Dutch population.
Methods: Between 1993 and 1997, 17,357 women aged 49–70 years participated in the Prospect-EPIC (European Prospective
Investigation into Cancer and Nutrition) cohort and filled out an extensive questionnaire, which included information about
hormone use during menopausal transition and other medical and lifestyle characteristics. Patterns of hormone use were described
and various characteristics were evaluated as indicators of current hormone use by logistic regression.
Results: Overall, 13% of women were current hormone users, which was highest in the 49–54 age group (19%). Hysterec-
tomized women and older non-hysterectomized women mainly used unopposed estrogen therapy (ET), whereas younger

non-hysterectomized women mainly used oral contraceptives or combined estrogen + progestogen therapy. Of all ever users,
61% used hormones for more than 1 year and 28% for more than 5 years.

The most important indicators of hormone use for women without a surgical menopause were age, alcohol use, smoking,
parity, ever use of oral contraceptives and family history of breast cancer. For women with a surgical menopause age, parity,
ever use of oral contraceptives, diastolic blood pressure and the number of removed ovaries were the most relevant indicators.
Conclusions: The frequency of hormone use during menopausal transition in the Netherlands is low compared to other western
countries, but the duration of use is quite long. Hormone use seems to be largely determined by factors that are known to affect
endogenous estrogen levels.
© 2005 Elsevier Ireland Ltd. All rights reserved.
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1. Introduction

For alleviation of climacteric problems hormone use
is mainly prescribed [1]. There is, however, marked
discussion on the side effects of some types of hor-
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mones that are used. Women who use hormone therapy
(HT) appear to have an increased risk of breast cancer
[2–4]. Furthermore, although HT was thought to have
a beneficial effect on cardiovascular disease according
to several observational studies [5], these findings have
not been supported by results from randomized clini-
cal trials [6–8]. On the contrary, the results of the most
recent trial even suggest an increased risk of cardiovas-
cular disease due to HT use [8].

In order to estimate the impact of the effects of
HT in a population, several issues have to be taken
into account. On a population level, the impact of
potential HT effects depends on the proportion of
women who use HT. This proportion varies widely
between western countries: HT prescription is highest
in Australia, followed by the United States, France and
the United Kingdom. Other European countries on
the continent have the lowest usage [9]. However, the
proportion of women in European countries who use
HT has increased over the last two decades [10,11].

Also relevant are the many different types of HT
regimen that are prescribed, which may have different
effects on disease risk. The first generation hormone
preparations have been prescribed since the end of the
1960s and comprise estrogens only, but in most studies
these show an increased risk of breast cancer [2,12]
and especially endometrial cancer [13]. Combined
HT, where progestogen is added to estrogen, has been
prescribed since the early 1990s, because it reduces
the incidence of endometrial hyperplasia and probably
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of estradiol or one of its esters. The composition of
combined HT also varies widely within and between
countries, both in the type of estrogens and type of
progesterons used [18,19].

The effects of HT may also depend on the popu-
lation studied. HT users in observational studies may
differ greatly from those included in clinical trials, the
latter often being without menopausal complaints. In
practice, HT users generally have menopausal com-
plaints caused by a fall in estrogen levels, which may
result in different effects of HT [20–22]. Besides that,
HT users seem to have other medical, socio-economic
and lifestyle characteristics than women who do not
use HT [10,23,24]. Characteristics such as previous
oral contraceptive use, smoking, alcohol use, higher
education and a history of gynaecological surgery have
been shown to be more frequent and characteristics
such as a high body mass index (BMI) and a medical
history of breast cancer or diabetes mellitus have been
shown to be less frequent in HT users compared to
non HT users. These characteristics have not yet been
determined in a large cohort study in the Netherlands.

In the present study, we describe the distribution,
type of regimen and duration of HT use and we assess
the indicators of HT use in Dutch women aged 49–70
years between 1993 and 1997, separately for surgical
and non-surgical menopausal women.

2. Methods
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ndometrial cancer associated with the use of estrogen
lone [14]. However, the addition of progestogen
ncreases the risk of breast cancer more than estrogen
lone [15]. Tibolone, a synthetic drug that has weak
strogenic, progestagenic and androgenic activity
ppeared in 1987 on the Dutch market and is also
sed to relieve menopausal complaints. It has been
ssociated with an inhibitory effect on both tumor
rowth and proliferation rates in normal human
pithelial breast cells [16], but nevertheless it has also
een shown to increase the risk of breast cancer [12].

For each type of menopausal hormone use, the
omposition of HT may differ according to period and
lace. Many observational studies and trials have been
erformed in the United States, where conjugated
quine estrogens are the most widely prescribed
reparation of unopposed estrogen therapy (ET) [17].
n most European countries, however, ET consists
.1. Study population

This study is a cross-sectional study, using the base-
ine data from the Prospect-EPIC study [25], a Dutch
ohort in the European Prospective Investigation into
ancer and Nutrition (EPIC) [26]. Between 1993
nd 1997, 17,357 women were recruited through an
xisting regional population-based program of breast
ancer screening for enrollment in the Prospect-EPIC
tudy. Participants were between 49 and 70 years of
ge and were living in Utrecht and surroundings.

.2. Questionnaire data

Data for this study were obtained on the basis
f a medical examination and a self-administered
uestionnaire, which among others included questions
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on socio-demographic and lifestyle factors, repro-
ductive factors, medical history and HT use. HT use
was defined as the use of hormones for menopausal
complaints, which for completeness also included
oral contraceptives used for menopausal complaints.
The questionnaire comprised questions on the age at
which women started and stopped using HT. Current
HT users are defined as those women who reported
that they were using HT when they completed the
questionnaire and past HT users were women who
reported that they had used HT in the past, but had
discontinued. For current users information on the
type of HT regimen was gathered by registration of
medication boxes, which women were asked to bring
to the breast screening examination at inclusion. We
distinguished ET, combined HT, in which progestogen
is used in addition to estrogen, tibolone, oral contra-
ceptives for menopausal complaints or the use of other
hormone types. The category combined HT consists
of sequential preparations, continuous preparations
and combinations of estrogen and progestogen in
which they are given as two separate preparations.
The other hormone types include preparations of only
progestagens or preparations with anti-androgens.

Information on potential indicators of HT use
was obtained through the questionnaire and medical
examination. A validated food frequency question-
naire, which was developed to estimate the usual
frequency of consumption of different food and
beverage items over the preceding 12 months, was
a
a
i
r

5
e
c
e
u

2

e
w
i
w
c

Smoking was categorized as 0, <5, 5–15 and >15 pack
years. Pack years was defined as the mean number
of cigarettes per day divided by 25 and multiplied by
years of smoking. Physical activity was assessed using
the Voorrips-questionnaire, which consists of scores
in household, sporting and recreational activities and
is validated in an elderly female population [29]. The
Voorrips scores were categorized in quartiles, where
the lowest category represents lowest physical activity.

2.2.2. Reproductive factors
Age at menarche was categorized in quartiles. Parity

was divided in five categories: no children, one child,
two children, three children and four or more children.
Oral contraceptive use was defined as the use of oral
contraceptives for reasons other than menopausal
complaints and was categorized as never and ever.
When women use hormone replacement therapy,
which is usually started during perimenopause, the
status of natural menopause [30,31] and age at natural
menopause is difficult to establish and these variables
were, therefore, not included in the analyses. The
variable ovariectomy was divided in three categories:
no ovariectomy, unilateral ovariectomy and bilateral
ovariectomy.

2.2.3. Medical information
BMI was categorized as <20, ≥20 and <25, ≥25

and <30, ≥30 and <35, and ≥35 kg/m2. Diastolic
and systolic blood pressures (mmHg) were measured
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lso used in order to obtain information on current
lcohol consumption [27,28]. Potential indicators
nclude age at recruitment, education, lifestyle factors,
eproductive factors and medical information.

Age at recruitment was categorized as 49–54,
5–59, 60–64 and 65–70 years. The highest completed
ducation that women reported was divided in four
ategories: primary education, vocational or advanced
lementary education, higher secondary education and
niversity.

.2.1. Lifestyle factors
Current alcohol intake was defined as grams of

thanol per day and one glass of any alcoholic beverage
as assumed to contain 10 g of alcohol. The alcohol

ntake of women who consumed less than 1 g/day
as set to zero. The alcohol consumption was then

lassified into three categories: 0, 1–10 and >10 g/day.
wice and results were averaged and categorized in
uartiles. Family history of breast cancer, defined as at
east a mother or a sister diagnosed with breast cancer,
nd ever having had cancer, heart attack, stroke and
iabetes mellitus was self-reported and categorized as
o and yes.

.3. Data analysis

The distribution of HT use (current, past, never
sers) was compared between 5-year age groups.
mong current users the type of regimen was assessed
y 5-year age group. The type of regimen that is
rescribed is expected to depend on whether or not
woman still has a uterus, because of the findings

hat the use of estrogens alone increases the risk
f endometrial cancer. Therefore, these analyses
ere carried out separately for hysterectomized and
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non-hysterectomized women. Duration of HT use was
assessed for ever users in four categories: 1 year or
less, 2–4 years, 5–9 years and 10 years or more. These
analyses were done separately for women with a surgi-
cal menopause, where surgical menopause was defined
as having had an ovariectomy and/or a hysterectomy,
and for women without a surgical menopause, which
also includes premenopausal women.

To identify indicators of current HT use, odds ratios
(OR) and 95% confidence intervals for the relation-
ships between age, education, lifestyle, reproductive
and medical characteristics on the one hand and current
HT use on the other hand were estimated. The current
HT group consisted of women who used ET, combined
HT, tibolone, oral contraceptives for menopausal com-
plaints or other hormones for menopausal complaints.
A multivariate logistic regression model was built,
starting with all selected variables and allowing,
after backward selection, only variables with p-value
<0.10 in the final model. The indicators of current
HT use are expected to be different for women with a
surgical menopause than for women without a surgical
menopause, because the first group has a medical
indication for their HT use. Therefore, the univariate
as well as the multivariate analyses were carried out
separately for women with and without a surgical
menopause. Due to missing values 1075 women
(6.2%) were excluded from the multivariate models.

Statistical analyses were performed with SPSS ver-
sion 11.5.

3

u

HT (Table 1). Current use of HT was highest (19.4%)
in the 49–54 age group and declined from 14.7% in
the 55–59 age group to 6.8% in the 60–65 age group
and 2.7% in the 65–70 age group. The proportion of
never users was larger among older women (85.3%)
than among younger women (69.5%).

For 1817 out of the 2256 current HT users, the exact
HT preparation was known (Table 2). The type of re-
gimen of HT that was taken by current users was
strongly dependent on whether a woman was hys-
terectomized and on age. Hysterectomized women
mainly used ET (74.1%). Combined HT was used by
2.3%, tibolone by 3.2% and both oral contraceptives
for menopausal complaints and other types of hor-
mones by 0.5% of hysterectomized women. Among
hysterectomized women no differences in type of HT
use were observed between age groups. In the non-
hysterectomized group, younger women (49–54 age
group) were most likely to use oral contraceptives
(27.1%) for their menopausal complaints, closely
followed by combined HT (24.4%) and ET (17.0%).
Older women (65–70 age group) were most likely to
use ET (36.4%).

When the composition of each hormone prepa-
ration was assessed, it was found that most ET
consisted of estradiol (65.2%) followed by conjugated
estrogens (26.5%), estriol (6.1%) and ethinylestradiol
(2.1%). The progestogens in combined HT were
testosterone derivatives (68.9%), progesterone deriva-
tives (30.0%) or progesterone (1.0%) in combination
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60–64
(S.E.)

C 6.8 (0
P 11.5 (
N 81.7 (

T 100.0
T 3437
. Results

Overall, 13.2% of women reported to be current
sers and 12.2% of women reported to be past users of

able 1
ormone use by 5-year age group in 1993–1997

T use Age group

49–54%
(S.E.a)

55–59%
(S.E.)

urrent 19.4 (0.5) 14.7 (0.6)
ast 11.1 (0.4) 14.8 (0.6)
ever 69.5 (0.5) 70.5 (0.7)

otal (%) 100.0 100.0
otal N 7086 3930

a S.E., standard error of the mean.
ith various kinds of estrogens. The oral contra-
eptives for menopausal complaints consisted of
strogens with levonorgestrel (38.1%), medroxypro-
esterone (31.7%), desogestrel (17.2%), gestodeen
11.1%) or other compounds (2.0%) (data not
hown).

Total

% 65–70%
(S.E.)

% N

.4) 2.7 (0.3) 13.2 2256
0.5) 12.0 (0.6) 12.2 2086
0.7) 85.3 (0.7) 74.6 12786

100.0 100.0
2675 17128
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Table 2
Current HT use by type of HT and 5-year age group

Type of HT Hysterectomy Subtotal

49–54%
(S.E.c)

55–59%
(S.E.)

60–64%
(S.E.)

65–70%
(S.E.)

% N

Combined HT 2.1 (0.7) 2.1 (0.9) 4.2 (1.8) – 2.3 20
ET 76.2 (1.9) 73.6 (2.9) 66.9 (4.3) 71.8 (7.2) 74.1 652
Tibolone 3.3 (0.8) 3.3 (1.2) 1.7 (1.2) 5.1 (3.5) 3.2 28
Oral contraceptives 0.4 (0.3) 0.4 (0.4) – 2.6 (2.5) 0.5 4
Othera 0.4 (0.3) 0.8 (0.6) – – 0.5 4
Unknown 17.6 (1.7) 19.7 (2.6) 27.1 (4.1) 20.5 (6.5) 19.5 172

Total (%) 100.0 100.0 100.0 100.0 100.0
Total N 484 239 118 39 880

Median duration of use
in years (IQRb)

3.0 (2.0–5.0) 6.0 (3.0–10.0) 8.5 (5.0–13.0) 14.5 (7.5–19.3) 4.0 (2.0–9.0)

Type of HT No hysterectomy Subtotal Total

49–54%
(S.E.c)

55–59%
(S.E.)

60–64%
(S.E.)

65–70%
(S.E.)

% N % N

Combined HT 24.4 (1.4) 33.0 (2.6) 24.1 (4.0) 18.2 (7.1) 26.4 363 17.0 383
ET 17.0 (1.3) 26.3 (2.4) 32.8 (4.4) 36.4 (8.4) 21.1 290 41.8 942
Tibolone 6.1 (0.8) 11.2 (1.7) 12.1 (3.0) 15.2 (6.2) 8.1 111 6.2 139
Oral contraceptives 27.1 (1.5) 10.6 (1.7) 12.1 (3.0) 6.1 (4.2) 21.3 293 13.2 297
Othera 4.7 (0.7) 1.5 (0.7) 4.3 (1.9) – 3.8 52 2.5 56
Unknown 20.6 (1.4) 17.4 (2.1) 14.7 (3.3) 24.2 (7.5) 19.4 267 19.5 439

Total (%) 100.0 100.0 100.0 100.0 100.0 100.0
Total N 888 339 116 33 1376 2256

Median duration of use
in years (IQRa)

2.0 (1.0–4.0) 4.0 (2.0–6.0) 6.5 (3.0–10.0) 8.0 (3.0–15.0) 3.0 (1.0–5.0) 3.0 (2.0–6.0)

a Includes preparations of progestogen only or preparations with anti-androgens.
b IQR, inter-quartile range.
c S.E., standard error of the mean.
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Table 3
Duration of hormone therapy in ever users

Duration of HT Surgical menopause
% (S.E.b)

No surgical menopause
% (S.E.)

Total

% N

One year or less 31.0 (1.2) 43.6 (1.0) 39.0 1593
2–4 years 31.8 (1.2) 34.0 (0.9) 33.2 1357
5–9 years 19.8 (1.0) 16.9 (0.7) 17.9 733
10+ years 17.4 (1.0) 5.5 (0.4) 9.8 402

Total (%) 100.0 100.0 100.0
Total N 1494 2591 4085

Median duration in years (IQRa) 3.0 (1.0–7.0) 2.0 (1.0–4.0) 2.0 (1.0–5.0)
Median age start (IQR) 49.0 (45.0–51.0) 50.0 (47.0–52.0) 49.0 (47.0–52.0)

a IQR, inter-quartile range.
b S.E., standard error of the mean.

Data on duration of HT use were available for 97%
of ever users, which includes current and past users,
as presented in Table 3. The duration of use in ever
users ranged from less than 1 year to 30 years. Of all
ever users, 61.0% used HT for more than 1 year and
27.7% used HT for more than 5 years. The median
duration of use was 2.0 years and the median age of
start was 49.0 years. Women with a surgical menopause
were shown to have a higher median duration (3.0
years) than women without a surgical menopause (2.0
years) and to have a younger median age at start
(49.0 years) than women without a surgical menopause
(50.0 years).

Characteristics associated with current use of HT
in univariate and multivariate models for women
with and without a surgical menopause are shown in
Tables 4a and 4b.

Among women without a surgical menopause
older women were less likely to report the use of HT.
Women who had a higher education than primary
education were more likely to be current HT users.
Women who drink more alcohol and have smoked
more pack years were more likely to be current
HT users. Physical activity was not associated with
current HT use. Earlier menarche was associated with
higher HT use. The relation with parity was n-shaped,
with the highest use in the categories for one to two
children. Current HT use was more frequent among
women who ever used oral contraceptives for reasons
other than menopausal complaints.

b
o

had a heart attack or to be diabetic were less likely to use
HT. No association was found between diastolic blood
pressure, self-reported stroke or self-reported cancer
and current use of HT.

In the multivariate model age at recruitment,
alcohol use, smoking, number of children, oral
contraceptive use and family history of breast cancer
were independent predictors of current HT use for
women without a surgical menopause.

Among women with a surgical menopause the
frequencies of current HT use according to age, educa-
tion, lifestyle characteristics, reproductive factors and
medical characteristics were broadly similar to those
among women without a surgical menopause. The
differences were that physical activity was positively
associated, diastolic blood pressure was negatively
associated and age at menarche, family history of
breast cancer, self-reported heart attack and self-
reported diabetes mellitus were not associated with
current HT use in women with a surgical menopause.
Women with an ovariectomy were also more likely to
report current HT use in this group.

In the multivariate model age at recruitment,
number of children, oral contraceptive use, diastolic
blood pressure and the number of removed ovaries
were independent predictors of current HT use for
women with a surgical menopause.

The potential indicators from Tables 4a and 4b
were also assessed in relation to ever HT use instead
of current HT use. In women without a surgical
m
a
m

Women with a higher BMI or with a higher systolic
lood pressure as well as women with a family history
f breast cancer or women who reported to ever have
enopause, all characteristics showed odds ratios in
similar direction (data not shown). In the surgical
enopause group women with a unilateral ovariec-
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Table 4a
Possible indicators of current use of hormone therapy in women without a surgical menopause

Characteristic Univariate Multivariate

OR 95% confidence interval OR 95% confidence interval

Age at baseline (years)
49–54 1 (reference) 1 (reference)
55–59 0.71 0.62–0.81 0.80 0.69–0.93
60–64 0.26 0.21–0.32 0.33 0.26–0.40
65–70 0.08 0.05–0.12 0.10 0.07–0.16

Education
Primary 1 (reference)
Vocational or advanced elementary 1.48 1.25–1.76
Higher secondary 1.90 1.49–2.42
University 1.72 1.41–2.09

Lifestyle factors
Current alcohol intake (g/day)

0 1 (reference) 1 (reference)
1–10 1.37 1.17–1.60 1.13 0.96–1.33
>10 1.84 1.58–2.15 1.33 1.13–1.56

Smoking (pack years)
0 1 (reference) 1 (reference)
<5 1.36 1.15–1.61 1.13 0.95–1.35
5–15 1.67 1.43–1.95 1.33 1.13–1.57
>15 1.67 1.44–1.95 1.39 1.18–1.63

Voorrips score
≤2.69 1 (reference)
>2.69–5.41 1.15 0.96–1.37
>5.41–9.36 1.10 0.92–1.31
>9.36 1.18 1.00–1.41

Reproductive factors
Age at menarche

≤12 1 (reference)
13 0.87 0.74–1.02
14 0.89 0.76–1.05
≥15 0.77 0.65–0.91

Parity (number of children)
0 1 (reference) 1 (reference)
1 1.31 1.02–1.67 1.13 0.88–1.46
2 1.43 1.20–1.72 1.18 0.98–1.43
3 0.95 0.77–1.17 0.93 0.75–1.16
≥4 0.47 0.36–0.61 0.71 0.54–0.93

Oral contraceptive use ever
No 1 (reference) 1 (reference)
Yes 2.02 1.76–2.32 1.19 1.03–1.39

Medical information
BMI (kg/m2)

<20 1 (reference)
≥20 and <25 1.04 0.71–1.52
≥25 and <30 0.88 0.60–1.28
≥30 and <35 0.71 0.47–1.07
≥35 0.49 0.28–0.85
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Table 4a (Continued )

Characteristic Univariate Multivariate

OR 95% confidence interval OR 95% confidence interval

Diastolic blood pressure (mm Hg)
<73 1 (reference)
73–79 0.94 0.80–1.11
80–86 0.95 0.81–1.11
≥87 0.86 0.73–1.01

Systolic blood pressure (mm Hg)
<120 1 (reference)
120–131 0.88 0.76–1.03
132–144 0.71 0.60–0.83
≥145 0.66 0.56–0.78

Cancer ever
No 1 (reference)
Yes 0.93 0.71–1.24

Family breast cancer
No 1 (reference) 1 (reference)
Yes 0.73 0.60–0.88 0.82 0.67–1.00

Heart attack
No 1 (reference)
Yes 0.39 0.18–0.82

Stroke
No 1 (reference)
Yes 0.87 0.53–1.44

Diabetes Mellitus
No 1 (reference)
Yes 0.44 0.27–0.73

tomy were less likely to report current HT use,
whereas women with a bilateral ovariectomy were
more likely to report current HT use compared to
women with no ovariectomy. All other characteris-
tics showed odds ratios in a similar direction (data not
shown).

Multivariate models were also assessed in relation
to ever HT use instead of current HT use. In the model
for women without a surgical menopause, systolic
blood pressure was included as an independent
predictor, but family history of breast cancer was no
longer an independent predictor.

In the model for women with a surgical menopause,
education, alcohol use and diabetes mellitus were
retained in the model and diastolic blood pressure was
dropped from the model. The other variables were the
same as in the multivariate models for current HT use
and showed odds ratios in a similar direction (data not
shown).

4. Discussion

In the Prospect-EPIC study 13% of women were
current HT users. Of ever users, 61% used HT for
more than 1 year and 28% used HT for more than
5 years. Many characteristics were related to current
HT use, of which age, alcohol use, smoking, parity,
oral contraceptive use and family history of breast
cancer were the most important indicators for women
without a surgical menopause. For women with a
surgical menopause age, parity, oral contraceptive use,
diastolic blood pressure and the number of removed
ovaries were the most important indicators.

The percentage of current HT users in our cohort
is low compared to other countries such as Australia,
where 42% of women is using HT, the United States
where 38% of women is using HT or France where
37% of women is taking HT [9]. One may argue that
the percentage of HT use found in the Prospect-EPIC
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Table 4b
Possible indicators of current use of hormone therapy in women with a surgical menopause

Characteristic Univariate Multivariate

OR 95% confidence interval OR 95% confidence interval

Age at baseline (years)
49–54 1 (reference) 1 (reference)
55–59 0.63 0.53–0.75 0.68 0.56–0.81
60–64 0.32 0.26–0.40 0.36 0.29–0.46
65–70 0.14 0.10–0.19 0.16 0.11–0.22

Education
Primary 1 (reference)
Vocational or advanced elementary 1.47 1.22–1.76
Higher secondary 1.70 1.25–2.32
University 1.32 1.02–1.72

Lifestyle factors
Current alcohol intake (g/day)

0 1 (reference)
1–10 1.31 1.10–1.57
>10 1.45 1.20–1.74

Smoking (pack years)
0 1 (reference)
<5 1.32 1.07–1.64
5–15 1.41 1.15–1.73
>15 1.45 1.20–1.74

Voorrips score
≤2.69 1 (reference)
>2.69–5.41 1.20 0.97–1.48
>5.41–9.36 1.21 0.97–1.49
>9.36 1.36 1.10–1.68

Reproductive factors
Age at menarche
≤12 1 (reference)
13 0.94 0.77–1.14
14 0.92 0.75–1.13
≥15 0.82 0.67–1.01

Parity (number of children)
0 1 (reference) 1 (reference)
1 1.55 1.11–2.15 1.32 0.93–1.86
2 1.44 1.12–1.86 1.11 0.85–1.45
3 1.20 0.92–1.58 1.03 0.77–1.37
≥4 0.60 0.44–0.82 0.68 0.49–0.94

Oral contraceptive use ever
No 1 (reference) 1 (reference)
Yes 2.03 1.73–2.38 1.40 1.17–1.68

Medical information
BMI (kg/m2)

<20 1 (reference)
≥20 and <25 1.28 0.72–2.27
≥25 and <30 1.00 0.56–1.77
≥30 and <35 0.91 0.50–1.64
≥35 0.59 0.29–1.20
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Table 4b (Continued )

Characteristic Univariate Multivariate

OR 95% confidence interval OR 95% confidence interval

Diastolic blood pressure (mm Hg)
<73 1 (reference) 1 (reference)
73–79 0.87 0.71–1.07 0.87 0.70–1.07
80–86 0.87 0.72–1.06 0.87 0.70–1.06
≥87 0.70 0.57–0.86 0.71 0.58–0.88

Systolic blood pressure (mm Hg)
<120 1 (reference)
120–131 0.86 0.70–1.04
132–144 0.71 0.58–0.87
≥145 0.59 0.48–0.73

Cancer ever
No 1 (reference)
Yes 0.84 0.65–1.07

Family breast cancer
No 1 (reference)
Yes 0.83 0.66–1.04

Heart attack
No 1 (reference)
Yes 0.63 0.36–1.09

Stroke
No 1 (reference)
Yes 1.07 0.63–1.81

Diabetes Mellitus
No 1 (reference)
Yes 0.72 0.47–1.09

Ovariectomy
No 1 (reference) 1 (reference)
Unilateral 1.44 1.23–1.69 0.85 0.71–1.03
Bilateral 1.76 1.48–2.10 1.60 1.29–1.98

study does not reflect the percentage of HT use in
the Netherlands, because the participants in this
cohort choose to participate and are, therefore biased
towards the use of HT. Another study on HT use in
the Netherlands [32], however, was performed using
a large pharmacy database, in which all medical
prescriptions of a large part of the Netherlands are
gathered and this study showed comparable results.
In our study, the proportion of ever users declined
with age, ranging from 31% in the 49–54 age group
to 15% in the 65–70 age group. This indicates
that the prescription rate of HT has increased over
the years. This increase in HT users over the last
years has been described in several other European
studies [10,11].

Long-term users are at increased risk of breast
cancer as has been reported in a variety of studies [2].
In our study, 28% of ever users took HT for more than
5 years (Table 3). Recently, the Million Women study
[12] showed that even HT use for 1–4 years increases
breast cancer risk. In our study, 33% of ever users had
taken HT for 2–4 years, which together with long-term
users (28%) results in at least 61% of users who may
be at an increased risk of breast cancer.

The median duration of all HT users in this Dutch
study was 2 years. These data do not correspond with an
earlier study from Groeneveld et al. [33], who showed
that the mean duration of HT use in Dutch women was
only 7 months. In this study, 103 women, who started
HT in 1990 or 1991, were followed for 2.25 years.
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Only 15% of these women used HT for more than 1
year and 8% took HT for more than 2 years. When we,
for comparison, included only women who started HT
in 1990 or 1991, the median duration was 3 years. One
possibility for this discrepancy may be that the study
from Groeneveld was based on only 103 HT users. Fur-
thermore, the composition of the study population is
different than the population in our study, where all
women were recruited through a breast cancer screen-
ing program. Another possibility is that the proportion
of hysterectomized women in our study was higher than
that in the former study. Recently, another study on the
duration of HT use in a Dutch population was published
[32], which showed that in 2002 74% of users took HT
for more than 1 year and 37% of users took HT for
more than 5 years. The percentage of users in that study
was based on current users, whereas the percentage of
users in our study was based on ever users, which may
explain the fact that the percentage of women who took
HT for more than 5 years is higher in that study (37%)
than in our study (28%). Furthermore, the results of the
study by Tobi et al. [32] were based on pharmacy data,
whereas our results are based on questionnaire data,
which may also explain the difference in results.

Among non-hysterectomized women, older women
were most likely to use ET followed by combined HT
and oral contraceptives for menopausal complaints,
while younger women were most likely to use oral
contraceptives for menopausal complaints, followed
by combined HT and ET. This may indicate that
t
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t
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structurally different chemicals than those in HT and
are of higher potency [34], which may indicate that the
risk of breast cancer and cardiovascular disease related
to oral contraceptive use is different compared to other
types of HT. Many groups have studied the relation
between breast cancer risk and use of hormonal
contraceptives and together these studies showed
a small increase in breast cancer risk for women
who are taking combined oral contraceptives and in
the 10 years after stopping [35]. Furthermore, oral
contraceptive use increases the risk of cardiovascular
disease as is shown by several studies [36–38].

Most studies assessing effects of HT have been
executed in the United States, where conjugated
equine estrogens are the main component of ET and
where conjugated equine estrogens together with
medroxyprogesterone acetate (MPA), a progesterone
derivative, are the main component of combined HT.
In this study, however, ET consisted of estradiol for
65% of the women and conjugated estrogens for only
26% of the women, which is in agreement with the
composition of ET in other European countries [17].
Furthermore, the progestogens in the combined HT
regimens were testosterone derivatives for 69% of the
women and progesterone derivatives for only 30%
of the women. It is, therefore, possible that the effect
of European HT regimens is different from what has
been observed in American studies. In a French cohort
study HT users mostly received a combination of
a transdermal estradiol plus either progesterone or
p
t
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p
W
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m
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u
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u
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he type of HT prescribed has changed over the
ears. Older women started their HT use already in
he 1970s or 1980s, when ET was still the mostly
rescribed therapy, and probably continued the use of
he preparation they started with. The finding that ET
se is much lower among younger (17%) than among
lder users (36%), probably reflects the knowledge
hat ET increases the risk of endometrial cancer and,
herefore, was prescribed less frequently.

Furthermore, 13% of all current users took oral
ontraceptives for menopausal complaints, which was
s high as 21% in the non-hysterectomized group. In
he questionnaire, a distinction was made between this
egimen for the use of contraception or for the relief of
enopausal problems. Therefore, we can assume that

hese 13% of users indeed took oral contraceptives
pecifically for the relief of menopausal problems. The
strogens and progestagens in oral contraceptives are
rogesterone-derivated progestins other than MPA and
hese women did not have an increased risk of breast
ancer [39]. Although no large variations were seen
etween the effects of specific estrogens or specific
rogestagens in relation to breast cancer in the Million
omen Study [12], a recent study by Fournier et al.

40] showed that breast cancer risk differed according
o the type of progestogen that was used.

Among women without a surgical menopause, the
ultivariate logistic regression analysis revealed that

ge, alcohol use, smoking, parity, oral contraceptive
se and family history of breast cancer were the most
mportant indicators of HT use. Although not all stud-
es, which have investigated potential indicators of HT
se, have examined the same characteristics in mul-
ivariate analysis, many of them also found a relation
etween these characteristics and HT use in univariate
nalysis. Comparable results were found in a variety
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of European countries such as Germany [10], Italy
[23,41], Sweden [42], Norway [43] and the United
Kingdom [24], as well as the United States [44–46].
In these studies HT was usually defined as taking
estrogens alone or in combination with progestogens
for the relief of climacteric problems, whereas in
our study oral contraceptives used for menopausal
complaints were also included in the HT group, which
may have influenced our results. However, when we
investigated the potential indicators for ET, combined
HT and oral contraceptives for menopausal complaints
separately, no relevant differences were observed.

Many studies have suggested that HT users have
healthier lifestyles than women who do not use HT
[10,44,42], which may have biased observational
studies on HT and cardiovascular risk and, therefore,
partly explain the discrepancy between findings from
observational studies and randomized controlled
trials. Our results do not show a generally healthier
lifestyle among HT users as compared to non HT
users. However, most of the important indicators in
our study can be explained by endogenous hormone
levels. The association between age and HT use may
be due to the fact that in most women between 49
and 54 years old, menopause occurs and estrogen
levels drop, which very often results in menopausal
complaints and subsequently in the prescription of
HT. For women over 55 years of age most menopausal
problems are over and they are less likely to use HT.
Previous use of oral contraceptives can be interpreted
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of women towards menopause and treatment might
be relevant, which has been described in other studies
[53,54].

The indicators of current HT use were somewhat
different for women with a surgical menopause com-
pared to women without a surgical menopause. The use
of HT in women with a surgical menopause is probably
mainly due to whether their ovaries are removed and
some other indicators, such as lifestyle and reproduc-
tive factors are, therefore, less clearly observed.

Since this is a cross-sectional study and the data of
characteristics were not available before women started
HT use, the direction of some of the associations may
be uncertain. However, characteristics such as parity
were most probably present before the use of HT and
are, therefore, not likely to be influenced by HT use.
Nevertheless, the causality of the association cannot
be determined due to the cross-sectional analysis and,
therefore, we have chosen to use the word indicator for
those characteristics that are associated with HT use.

A limitation of the present study is that data were
collected between 1993 and 1997. Since then many
reports have been published on the side effects of HT
and the use of HT has been discussed heavily. It is
possible that the frequency, duration and indicators of
HT use in the Netherlands have changed in the recent
past years. Therefore, constant guidance of prevalence
rates of HT use is invaluable.

In conclusion, the frequency of HT use in the
Netherlands is low compared to other western coun-
t
o
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s willingness to use hormones and family history of
reast cancer may worry women to get breast cancer
hemselves. Smoking has been associated with an
arlier age at menopause [47], which is assumed to be
ue to lower endogenous estrogen levels [48]. If this is
rue, smokers will be more likely to use HT, which is in
greement with our finding. The level of endogenous
strogen, however, can probably not explain the
elation between alcohol use and HT use. Women who
rink alcohol appear to have higher endogenous estro-
en levels [49–51] and, therefore, less HT use would
e expected. In our study, however, alcohol drinkers
ere more likely to be current HT users. Finally, no

onsistent relation has been found in literature between
umber of children and endogenous hormone levels
52], which indicates that endogenous estrogen levels
re unlikely to explain the relation between number
f children and HT use. In this respect, the attitude
ries, but the prescription rates seem to be increasing
ver the years and the duration of use is rather long.
T use seems to be largely determined by factors that

re known to affect endogenous estrogen levels, rather
han by health awareness or life style.
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