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Erschaffen Sie sich lhre
ertragreiche grine Oase in
lhrem Zuhause oder in lhrer
Praxis

Mehr als nur eine Dekoration:

. Sie wollen das Besondere?

 Sie mochten Ihre eigenen Salate,
Krauter und auch |hr Gemuse

ernten?
e Frisch, reif, ungespritzt und voller
Geschmack?
. Ohne Vorkenntnisse und ganz
ohne grunen Daumen?
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BLOOD PRESSURE IN MIDDLE-AGED WOMEN.
INFLUENCE BY HORMONAL SITUATION.
RESULTS FROM THE WOMEN’S HEALTH IN
LUND AREA (WHILA) PROJECT

INTRODUCTION

Cardiovascular disease in
women increases after the meno-
pause and approaches the risk of
men. This observation suggests
that loss of ovarian function con-
tributes to the overall increase in
risk. The risk of cardiovascular
disease is multifactorial and
estrogens have been shown to
have beneficial effects on several
intermediate risk markers for car-
diovascular disease and hormone
replacement therapy has been
shown to prevent myocardial
infarction in women in several
cohort and case control studies.
In secondary prevention, obser-
vational data showing a benefit
and a randomised clinical trial
showing no difference suggest
that additional information on
the relative importance of female
gonadal hormones in cardiovas-
cular disease must be further in-
vestigated.

High blood pressure is associ-
ated with an increased risk of
cardiovascular disease and is
closer linked to the risk of stroke
than to myocardial infarction.
Observational studies on stroke
and HRT are conflicting [1].
Some show a benefit, others
show no difference, but none
indicate an increased risk by
HRT. Results on blood pressure
are also to some extent conflict-
ing, but agree on the point that
changes in blood pressure by
female gonadal hormones are
generally small. To further out-
line the impact on gonadal hor-
mones on cardiovascular risk
factors, including blood pressure,
large studies are needed, which
could be stratified for potential

confounders, such as body
weight, smoking etc. Ideally dif-
ferent HRT regimens should be
dealt with separately as type,
dose and mode of administration
of both the estrogen and pro-
gestogen components of HRT
regimens are of importance for
the metabolic effects and con-
ceivably also on blood pressure.

However, there are a number of
experimental data both in animals
[2, 3] and in man [4] which
render estrogen interesting espe-
cially for certain subgroups of
women at risk for hypertension or
as adjunct therapy when treating
hypertension in women. But oral
estrogens have also been demon-
strated to increase serum levels of
angiotensinogen which in turn
may aggravate blood pressure
elevation. In order to further de-
lineate these issues it is of impor-
tance to recognise the determi-
nants of high blood pressure in
middle aged women.

MATERIAL AND METHODS

The Women’s Health in Lund
Area Study is a population-based
observational study on women’s

health.

All women born between 1935
and 1945 (n = 10,870) who
resided in the area of Lund on
December 1, 1995 received a
mailed questionnaire to partici-
pate in a health screening pro-
gramme consisting of question-
naire based data on several is-
sues of health and quality of life,
use of various medications, diet,
physical activity etc. All partici-
pants were asked to bring their
questionnaire to the screening

centre where a personal inter-
view took place with each par-
ticipant performed by a specially
trained nurse midwife. Misunder-
standings pertaining to the ques-
tionnaire and additional informa-
tion on the participant’s health
could be added. Participants
were also asked to join the rou-
tine mammography-screening
programme.

Height, body weight and waist/
hip ratio were measured. A
bone densitometry was carried
out using DEXA-technique
(Osteometer-200). Blood pres-
sure was recorded twice in the
right arm after 15 and 30 min-
utes rest in the seated position
with a Mercury Sphygmo-
manometer with cuff size ad-
justed to the arm width. Korot-
koff phase V was taken as a
diastolic blood pressure. The
average of the recordings meas-
ured to the nearest 2 mmHg was
the blood pressure variable used.
Venous blood samples were
drawn for the analysis of serum
lipids and lipoproteins, blood
glucose. In addition, serum
aliquots as well as whole blood
were retained in =70 °C freezers
for future analysis.

STATISTICAL ANALYSIS

The Wilcoxon’s rank sum test was
used for the comparison of con-
tinuous variables and a chi-
square test for testing the number
of subjects in different groups.
The statistical programme SPSS
(statistical packages for the social
sciences) and SAS (statistical ana-
lysis system) were used. A p-value
of less than 0.05 was considered
statistically significant.



RESULTS

Results given below are based on
the 5,000 first examined. At this
time data are cross sectional.
Mean systolic blood pressure was
131 £ 7 mmHg. Diastolic blood
pressure was 85 = 9 mmHg. 17 %
had blood pressure above 160
mmHg systolic and/or 95 mmHg
diastolic, in which figure the
diastolic elevation was the most
abundant one. We found a posi-
tive correlation between systolic
as well as diastolic blood pressure
and the 2 hours glucose value at
the oral glucose tolerance test,
which was also performed as a
secondary screening measure. In
this age group of 50 to 60 year
old women some were still pre-
menopausal (11 %), some were
postmenopausal without hor-
mone replacement therapy (54 %)
and some postmenopausal
women were using hormone re-
placement therapy (34 %). Endo-
genous as well as exogenous hor-
mones seem to influence blood
pressure so that women under
hormonal influence had slightly
lower blood pressure, especially
of the diastolic compound. Al-
though statistically significant
these differences were small. In a
sub-study carried out among the
thousand first screened women,
32 postmenopausal women with-
out HRT and 32 postmenopausal
women with HRT were randomly
selected to a 24-hour blood pres-
sure measurement. The sub-study
was designed to detect difference
in diastolic blood pressure of

5 mmHg between the two groups
with a power of 80 % and 5 %
level of significance (two-tailed
test). However, no difference
could be detected, which further

underlines that the effect by fe-
male gonadal steroids on blood
pressure is small.

DISCUSSION

Blood pressure rises in both men
and women with age and about
80 % of women above 75 years
of age are hypertensive. In the
study by Staessen et al. [5]
women who were premenopausal
had lower both diastolic and
systolic blood pressure as com-
pared to postmenopausal of cor-
responding age. The difference
being about 2-5 mmHg in
diastolic and 5-7 mmHg in
systolic blood pressure. Our re-
sults are in accordance with the
study by Staessen [5]. HRT given
to women have yielded inconclu-
sive result and HRT have either
generated no change or a small
decrease [6, 7] There is no evi-
dence that HRT increases blood
pressure, which is in contrast to
the findings with oral contracep-
tives. Blood pressure lowering has
been more consistent with
transdermal than with oral admin-
istration of estradiol [8], which
may imply that the inevitable in-
crease in angiotensinogen by oral
estrogens plays a role. This find-
ing could be of clinical signifi-
cance as in hypertensive women
it would seem theoretically ad-
vantageous to combine a blood
pressure lowering agent, which
impacts on the angiotensinogen-
renin system with estrogen
therapy. Using this combination
Weber et al. [9] were able to
demonstrate that the ACE inhibi-
tor, moexipril, had a more pro-
nounced blood pressure lowering
effect in women given HRT in
comparison to those given pla-

cebo. However, the blood pres-
suring lowering effect by oestro-
gens is generally small, which may
be part of the reason as to why it is
difficult to demonstrate any ben-
eficial effects by HRT on stroke,
although some studies have dem-
onstrated a reduction in women
using HRT compared to non-users.
It is an intriguing challenge to at-
tempt to identify a subgroup of
hypertensive women, who may
benefit specifically from HRT
alone or HRT in combination with
antihypertensive medication.

Using the 24-hour measurements
we were not able to detect any
difference between HRT users
and non-users. However, in a
clinical trial Akkad et al. [10]
demonstrated a lowering of blood
pressure by both oral and trans-
dermal oestradiol, which was
particularly pronounced by the
transdermal preparations and dur-
ing the night.

In a recent prospective study by
Szekacs et al. [11] a cyclic oral
combination oestradiol and nor-
gestrel given for 19 weeks reduced
blood pressure in 34 women with
treated hypertension as evidenced
by ambulatory 24 h blood pres-
sure measurements. This study
also indicated that women treated
with calcium channel blockers
had only half the reduction com-
pared with other blood pressure
lowering regimens indicating a
completion.

Experimental data would also
imply that estrogens by them-
selves have a calcium channel
blocking effect as well as some
ACE inhibitory effect.

Our results are in agreement with
a recent cross sectional multi cen-



tre study from ltaly [12] in which
10,814 patients had elevated
blood pressure. Having consid-
ered confounders such as age
postmenopausal women not us-
ing HRT were at greater risk for
hypertension than women on
HRT. The ltalian study further
underlined the importance of
overweight, family history,
diabetes and hypertriglyceridae-
mia for the development of high
blood pressure.
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