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re-examined for residual associations. In the example quoted
allowance for changing consumption of flour and coffee
removes the associations of mortality from ischaemic heart
disease with consumption of milk, butter, and seven other
commodities. Even after these and other more detailed
analyses, however, Armstrong and others' warn: "Perhaps
the most important conclusion which is to be drawn from these
data is the caution with which the significance of the as-
sociations should be interpreted. Associations suggested by
these techniques need to be tested by carefully controlled
dietary studies."

Initial investigation of environmental causes of disease
depends on the demonstration of differences in incidence
with time, place, or person and on relating these differences
to similar variations of the causal factors. As epidemiological
studies based on intensive investigation of individuals are
lengthy and costly, the usual practice is to examine hypotheses
rapidly and cheaply with available statistics. Our earlier
example illustrates the limitations of crude comparisons
over time, and essentially the same limitations apply to com-
parisons of published statistics relating to person. In our
society there is a continuous gradation in living conditions,
diet, and smoking habits-to name but a few important
causes of disease. Because any change in one is confounded
by changes in all the others, spurious correlations are frequent-
ly found. Even the more elaborate comparisons can lead to
erroneous conclusions; Armstrong's group failed to show
a consistent association between cigarette consumption and
mortality from ischaemic heart disease, and commented that
this "probably reflects deficiencies in the method." With
comparisons of place the problem is less acute but still present.
Arranging a group of areas by rainfall is not quite the same
thing as arranging them by water hardness, but nor is it very
far removed. In these cases interpretation is not quite so
uncertain but still carries risks.

Is there then a role for preliminary statistical comparisons
in the investigation of causes of chronic diseases ? Such
comparisons can be reasonably conclusive only when changes
with two of time, place, or person can be exploited simult-
aneously. The simplest illustration of this is probably the
changes in incidence of dental caries in different places at
different times that relate to fluoridation of water supplies.
In other cases we must endorse Armstrong's conclusion that,
"associations identified in this type of investigation should
be interpreted with great caution and need not necessarily
reflect causal relationships but rather suggest avenues along
which further research might proceed."

1 Armstrong, B K, et al, J7ournal of Chronic Diseases, 1975, 28, 455.

IUDs and heavy periods

The commonest side effect of use of an intrauterine con-
traceptive device (IUD) is abnormal uterine bleeding, usually
as excessive or prolonged menstrual loss. IUDs may increase
the incidence of menorrhagia at least fivefold in otherwise
healthy women,' and this symptom leads to removal of the
device in up to 14% of all users.2 Intermenstrual spotting
occurs in about one-third of women.3 To try to reduce the
incidence of side effects various modifications in the shape
of the IUD have been tried, but recent studies have confirmed
that all types of device increase menstrual loss,4 some even

doubling this, though with the newer copper-covered devices
the increase is said1 5'to average less than half.

Studies of the effects of the IUD on the endometrium have
mainly been directed towards elucidating the mechanism of
the device's contraceptive action, which remains a mystery.
Endometritis has commonly been observed,6 among other
changes,7 but the most consistent finding has been a dis-
crepancy in the stage of endometrial development in IUD
users in comparison with normal women.6 7 This has been
described as a retardation of development of around two
days in all users8 and as a delay of more than three days in
30// of users.9 Such "asynchronism" has been suggested as
one of the many10 possible modes of action of the IUD, since
it would cause the endometrium to be unprepared for im-
plantation at the correct time after ovulation.7 8

Investigation of the reasons for this retardation suggested
at first'1 that the hormonal cycle was disturbed by the IUD,
and the device was thought possibly to exert a luteolytic
effect. Nevertheless, recent studies of the levels of ovarian
steroids'° 12 and gonadotrophins"3 in IUD users have refuted
this idea. Patterns of follicle stimulating hormone (FSH),
luteinising hormone (LH), oestradiol, and progesterone are
essentially normal in IUD users, but in these users men-
struation seems to start two days earlier than would be expec-
ted-that is, when the steroid levels, though falling, are still
higher than at the onset of normal menses. This effect is
greatest in the first cycle after insertion of the device and
persists for over a year. Hence a systemic effect of the IUD is
unlikely, and the "asynchronism" described may be simply
an error of observation caused by the conventional dating of
the cycle from the first day of bleeding.
The reasons for the early onset of menstruation and for its

increased amount and duration are not clear. The release of
increased amounts of prostaglandin in the endometrium has
been suggested as a cause,13 and fibrinolytic activity is in-
creased in the endometrium of IUD users." Antifibrinolytic
agents have therefore been tried in the treatment of heavy
bleeding produced by these devices, but their advantages
have not been proved." Possibly the IUD exerts its con-
traceptive effect after implantation has begun, and this may
explain the increased bleeding in some cycles. Though
encouragingly the newer IUDs show a decreased tendency
to cause heavy periods, the possibility remains that the
mechanism of this troublesome side effect may not be com-
pletely separable from the mechanism of the device's con-
traceptive action.
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