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The higher oestrogen concentrations in women have
been suggested as the reason for their slower develop-
ment of atherosclerosis compared with men. Oestro-
gen receptors have been located on macrophages,
smooth muscle cells, and endothelial cells in women
and men, but it is not known whether the protective
effect at the level of the arterial wall is mediated by
these receptors. It has been reported that premeno-
pausal women have fewer á oestrogen receptors in
atherosclerotic than in normal coronary arteries.1

The gene for human á oestrogen receptor contains a
polymorphism in the regulatory (upstream) region of
the gene: this polymorphism consists of a dinucleotide
(thymine and adenine) repeat, the length of which
has been associated with bone mineral density,
suggesting an effect on oestrogen receptor transcrip-
tion.2 This prompted us to study whether this
polymorphism is associated with coronary artery
disease in men.

Subjects, methods, and results
The associations of the polymorphism with atheroscle-
rosis and myocardial infarction were studied in the
Helsinki sudden death study, a prospective series of
necropsies of white Finnish men who died suddenly.3

Atherosclerotic changes in the coronary arteries were
measured by computer assisted planimetry, and coron-
ary narrowings were determined from plastic casts.3

The presence of myocardial infarction was confirmed
by macroscopic and histological examination of the
myocardium. We selected the 119 cases (with mean age
53.4 (SD 8) years) for our analyses according to
phenotype—52 men with severe coronary atheroscle-
rosis (mean coronary stenosis 65.9% (10.8%)) and 67
men with only slightly narrowed coronary arteries
(mean 22.1% (13.7%)). The causes of deaths were cor-
onary heart disease in 59, violent death or accident in
38, and other diseases in 22. DNA was extracted from
blood by a standard method, amplified by polymerase
chain reaction, and analysed by capillary gel electro-
phoresis as described previously.4

Because of the large number of dinucleotide
repeats,4 we used the median number of the repeat
(n = 19) to categorise the study population into three
groups: those with short allele genotypes (both alleles
of < 19 repeats), those with long allele genotypes
(both alleles of >19 repeats), and those with mixed
genotypes (one short and one long allele). In analysis
of covariance, with age and body mass index as covari-
ates, men with long allele genotypes had a significantly
greater number of severely narrowed coronary
arteries (P = 0.009), larger areas of complicated lesions
(P = 0.008), and more calcification of the coronary
arteries (P = 0.01) than men with short alleles (see fig-
ure). Atherosclerotic changes in the mixed genotype
group were intermediate and not significantly

different from those in the short or long allele
genotype group.

A stepwise logistic regression analysis with age and
body mass index as covariates showed that the group
with long allele genotypes had a higher risk of myocar-
dial infarction compared with the group with short
allele genotypes (odds ratio 4.4 (95% confidence inter-
val 1.21 to 15.70); P = 0.025) and seemed to be more
predisposed to coronary thrombosis (odds ratio 11.4
(1.2 to 108.8); P = 0.04). When all confounding factors
(age, body mass index, smoking, alcohol consumption,
diabetes, hypertension) were forced in statistical
models, the tendencies of the results were the same, but
the small number of cases with all data (n = 42)
weakened the statistical significance.

Comment
Our preliminary results suggest that the length of the
dinucleotide repeat in the regulatory region of the á
oestrogen receptor gene is associated with severity of

(n=38)

(n=54)

(n=23)
P=0.009

Genotype

Co
ro

na
ry

 n
ar

ro
w

in
gs

 (%
)

0

20

30

40

50

60

70
A

10

Mixed allelesShort alleles Long alleles

(n=38)

(n=52)

(n=22)
P=0.008

Ar
ea

 o
f c

om
pl

ic
at

ed
 le

si
on

s 
(%

)

0

4

6

8

10

12

14
B

2

(n=38)

(n=52)

(n=22)

P=0.01

Ar
ea

 o
f c

al
ci

fic
at

io
n 

(%
)

0

4

6

8

10

12
C

2

Association of length of oestrogen receptor dinucleotide repeat with
coronary narrowing (A), amount of complicated lesions in coronary
plaques (B), and area of calcification in coronary arteries (C). Graphs
show means (SE), and P values are from analysis of covariance with
Scheffe’s post hoc test, adjusted for body mass index and age
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coronary artery disease in men. This may partly
explain differences between individuals in the develop-
ment of coronary artery disease. Of the three other
polymorphisms in this gene, the most extensively stud-
ied, intronic PvuII polymorphism, showed no associ-
ation with coronary artery stenosis as measured by
angiography.5 Although the biochemical evidence is
presently lacking, we speculate that carriers of the long
repeat variants have lower expression of the oestrogen
receptor gene and benefit less from the cardiovascular
protective effect of oestrogen receptors.
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Early neonatal mortality, asphyxia related deaths, and
timing of low risk births in Hesse, Germany, 1990-8:
observational study
Günther Heller, Björn Misselwitz, Stephan Schmidt

A higher neonatal mortality related to intrapartum
events during the night has been reported in Great
Britain.1 2 We investigated whether the time of birth
affects early neonatal mortality or deaths related to
asphyxia in low risk births.

Participants, methods, and results
Data from the perinatal birth register of the federal
state of Hesse, Germany, 1990-8, were used (www.med-
qs-hessen.de). The register comprises detailed infor-
mation about all infants born in birth clinics (more
than 95% of all births in Hesse); about the mother,
including the pregnancy; and about the delivery, as
documented by the obstetrician in charge of the birth,
using an evaluated standardised questionnaire com-
prising 67 items.3 Detailed information is available
about the child’s morbidity and reasons for death
coded in 40 predefined categories adapted from ICD-9
(international classification of diseases, 9th revision).

Outcome events were deaths during labour or
within the first seven days of life (early neonatal deaths)
and asphyxia related deaths during the same period.

Completeness of the record of all early neonatal deaths
was validated by comparison with corresponding
death rates as reported by the statistical office of
Hesse.4

To control for the effects of planned births with
respect to the time of birth we excluded antepartum
deaths, caesarean sections, infants born before the 37th
week of gestation, and infants with congenital
malformations or hereditary metabolic diseases. Those
births occurring between 9 pm and 6 59 am were
defined as night time births. Otherwise births were
assumed to have taken place during the day.

Relative risks and 95% confidence intervals were
calculated to assess the effect of night and day on death
rates. A total of 380 930 births met the criteria for
inclusion. Fifty seven early neonatal deaths were
observed, reflecting the low mortality risk of these
selected births. Babies born at night were almost twice
as likely to die as babies born during the day (relative
risk = 1.86; 95% confidence interval 1.10 to 3.13). For
deaths related to asphyxia an even more pronounced
relation was observed (3.89; 1.51 to 10.03; table).

Early neonatal mortality and timing of birth in low risk births in Hesse, Germany, 1990-8

Births (n=380
930)

Early neonatal deaths Asphyxia related deaths†

No (n=57) Relative risk* (95% CI)
Median time of

birth No (n=21) Relative risk* (95% CI)

Night time births 148 991 31 1.86 (1.10 to 3.13) 1 35 am 15 3.89 (1.51 to 10.03)

Daytime births 231 939 26 15 24 pm 6

*Births at night v births during the day.
†Asphyxia given as cause of death for infants who died during labour or in the first seven days of life.
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