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The onset is more often post partum than in late pregnancy,
and an association with pregnancy has often been accepted
even when the heart disorder was first recognised many months
after delivery.9 11 13 17 The outcome varies: rapid death,
a chronic cardiac disorder, or complete recovery. Recurrence
in subsequent pregnancies is usual.9 Even in fulminant cases
necropsy has not contributed to the understanding of the
disorder, but the clinical appearances, haemodynamic fault,
natural history, and pathological changes in the myocardium
show no clear distinction from primary dilated (congestive)
cardiomyopathy as it is seen in either sex and at any time
in life.3 9

Recently Davidson and his colleagues from Zaria, Northern
Nigeria, have reported a study of 224 patients with PPCF
admitted to the Ahmadu Bello University Hospital over three
years.' They related the high frequency of PPCF in Zaria
to the postpartum customs of the Hausa tribe and have
linked the incidence of PPCF with the area of Hausa majority.
Kanwa is a traditional Hausa remedy to promote lactation:
this is a special gruel prepared from guinea corn with local
potash and peppers, and it is taken regularly to improve the
quality and quantity of milk. Potash is a misnomer for a dried
lake salt, and the traditional brew provides a sodium intake
of 450 mmol daily. This high sodium intake, the authors
believe, may wvell increase extracellular fluid and plasma
volume and lead to increased cardiac work. Another post-
partum custom is that of lying on a hot bed, the purpose of
which is to prevent the body becoming vulnerable to cold.
The new mother is required to take two scalding hot baths
each day-so hot that superficial burns are common-and
after this she lies on a specially constructed dried mud bed
with a fire underneath so that the heat is retained for several
hours. This excessive heat load further increases cardiac work.
The normal heart deals easily with the extra stroke volume

work associated with a fall in peripheral vascular resistance-as
occurs in a hot environment or, indeed, during pregnancy.
On the face of it a high salt intake is a necessary accompani-
ment to deliberate overheating in a tropical environment and
would not be expected to be harmful unless water were
restricted or there were temporary endocrine or renal factors
operating which might lead to excessive salt and water reten-
tion. It will be important to learn whether hypernatraemia
was a feature in any of these patients. If the hypothesis about
the salt-loading were correct one would expect a high output
failure with complete recovery after the puerperium unless
other factors (pre-existing or acquired with the pregnancy)
were still operating.

If the customs of the Hausa people precipitated heart
failure in Davidson's patients then different conditioning
factors need to be found to explain the occurrence of PPCF
in other cultural and ethnic groups. Heart muscle disorders
occur commonly in societies which enjoy relative immunity
from coronary disease, and PPCF has been most frequently
reported from these same areas. Though the condition has
been described in most racial groups the patients in several
large series'4 '9 10 14 13 have been largely negro. In support of
his belief that PPCF is a specific entity Stuart has emphasised
that unexplained heart failure might otherwise be seen in
young men exposed to heavy labour, but that in Jamaica
primary myocardial disease is rarely seen in men under the
age of 45." In clinical practice it is usually not possible to
exclude a pre-existing asymptomatic cardiac abnormality,
and this is one of the main reasons why the possible causative
role of the pregnancy has not been clarified. Pre-eclamptic
toxaemia, pre-existing hypertension, an immunological disorder

related to the pregnancy, and genetic or ethnic factors may
all be relevant predisposing agents in some individuals.
Some authors have noted the disorder most often in primi-
gravidae,4 but most have emphasised the prevalence of multiple
rapidly repeated pregnancies among their patients. 9 14
When primary heart muscle disease occurs in young women
it is very likely that the onset of the disorder will coincide
with some aspect of childbearing, particularly in communities
with high parity rates; but it is surprising that the clinical
presentation is most commonly linked with lactation rather
than with gestation, and this suggests that the "stress" may
be more nutritional than haemodynamic. Throughout the
world patients relate the onset of an insidiously developing
disease to well-remembered landmarks in their lives: thus
in Africa primary myocardial failure in young women is
related to pregnancy and in England to virus infection.
The questions, then, remain unanswered but publication

of the full clinical analysis of the valuable experience of peri-
partum cardiac failure in Zaria may help their resolution.
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Misleading statistics

Official records show that from 1950 to 1967 mortality from
ischaemic heart disease in England and Wales increased as
the consumption of milk decreased; the association was
highly significant (P <0.001).
The frightening feature of this literally true statement is

that anyone making it is unlikely also to volunteer that over
the same period mortality from heart disease was highly
significantly correlated with increasing consumption of butter,
and for that matter equally strongly correlated, positively or
negatively, with consumption of several other commodities.1
The explanation of all these correlations is that over any
short interval consumption of most commodities either
decreases or increases, and so do levels of mortality; any study
of time trends thus inevitably turns up associations, positive
or negative, with large numbers of potential "causes." Absurd-
ities that serve as warnings may emerge, but they cannot be
relied upon to do so, and careful interpretation-which
means further analyses-is necessary. A common procedure
is a stepwise multiple regression, in which the most strongly
associated factors are allowed for one at a time and the data
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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."
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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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