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Stroke mortality secular and geographic
trends: comment on papers by Maheswaran and
colleagues

Shah Ebrahim

Stroke mortality rates have fallen over several
decades in industrialised countries.' A recent
analysis using the National Statistics Office
historical data set for England and Wales' has
shown a steady decline, with greater falls at
younger ages, from 1901 to 1936-39. From
1940-60 rates increased in both younger and
older people, and from 1961-91 rates declined
again at all ages. In the USA, the rate of decline
has accelerated during the century from 0.5%
per year in 1900-20 to 4-5% per year since
the 1 970s but did not show any increase in the
1940s to 1960s.f
In interpreting these trends it is important

to ask the following questions. Could the trends
be due to:

* Changes in coding practices associated with
International Classification of Diseases re-
visions?

* Changes in diagnostic fashion?
* Changes in diagnostic technology leading to

greater accuracy? Or
* Real effects due to reduced case fatality or

reduced incidence rates?
Coding changes associated with the 5th re-

vision of the International Classification of Dis-
eases resulted in an increase in deaths ascribed
to stroke and partly explain the 1940s increase
in mortality rates. Diagnostic fashion has
changed resulting in far more strokes attributed
to "acute, ill-defined and unspecified" cat-
egories (ICD 436, 437) than specific diagnoses.
However, post mortem evidence from Man-
chester hospitals does suggest that the ratio of
cerebral haemorrhage to cerebral thrombosis
declined over the period 1877-1961.4 Diag-
nostic technology, in particular use of com-
puted tomography, might explain some of the
recently reported increased incidence of stroke5
because of greater ascertainment, but does not
explain the declining mortality trend.
The reduction in mortality rates was as-

sociated with falls in incidence"5 and case fat-
ality9 during the 1970s. However, during the
1980s stroke incidence may have increased
in some countries, despite continued falls in
mortality and case fatality,'0 although this is
not a consistent finding." If a real increase in
stroke incidence is occurring in the face of
continued declines in mortality and case fat-
ality, this suggests that stroke is getting less
severe, perhaps because of a reduction in the
ratio of haemorrhagic to thrombo-embolic
stroke, or greater ascertainment of milder, for-
merly unrecognised cases.

Since 1973-74 the secular trend has been
more rapid and explanations proposed include
the use of antihypertensive treatment,1213 re-
ductions in smoking,'4 secular falls in blood
pressure,'5 changes in atmospheric pollution,'6
and increases in the amount of fruit and ve-
getables eaten.'718 None of these factors seems
likely to explain the declining trend observed
since 1901 or to be a complete explanation for
the more recent trends.'920

Early life influences
The "early life influences" hypothesis suggests
that maternal and infant health is ofimportance
in determining the risk ofcardiovascular disease
in later life2' and that this may explain the
declining trend in stroke mortality.22 However,
since declines in stroke mortality appear to
have occurred at similar rates at all ages over
the century, period (ie factors operating around
the time of death) rather than cohort effects
(ie factors determined by the generation born
into) are more likely explanations for the trends.

In the article on pages 121-26 of the Journal,
Maheswaran et al have demonstrated that the
general fall in stroke mortality rates has oc-
curred at a slower rate in Greater London than
in the rest of the south east of England.23
Furthermore, they have found that a crossover
in age specific mortality rates for Greater Lon-
don and the south east ofEngland has occurred
at different periods and is consistent with a co-
hort effect in people born around 1916-21.
They have then tested the early life hypothesis
by examining trends in maternal and neonatal
mortality which might be expected to show a
similar crossover in rates in 1916-21 if early life
factors were important in explaining the cohort
effect. This was not the case; if anything the
trends were in the opposite direction.
An examination of data for England and

Wales from 1931-85 using age-period-cohort
modelling24 has shown that period effects pre-
dominate, but also found a significant cohort
effect once period effects had been allowed for.
Those cohorts born from 1890 experienced
declining rates whereas those born after 1920
have had an increase in mortality rates which
is not consistent with an "early life influences"
hypothesis. Alternative explanations for this
include an increased susceptibility to stroke (eg
by improved survival of people with ischaemic
heart disease and diabetes) and an increase
in exposure to major risk factors (eg alcohol,
physical inactivity). By contrast, the US Na-
tional Statistics Office data show that each
successive birth cohort since 1890 has ex-
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perienced a reduced risk of stroke with no

upturn in rates in later birth cohorts.25
It is probable that early life influences, which

play a part in determining the risk of cardio-
vascular disease in later life, interact in complex
ways with risk factors operating throughout the
lifespan. Simple age-period-cohort modelling
is not able to detect such interactions and
consequently does not test the hypothesis ad-
equately.

Geographic trends
In a companion paper on pages 127-30 of the
Journal, Maheswaran et al have examined the
mortality rates for 1986-92 in people living in
Greater London and the rest of the south east
of England.26 The findings are highly relevant
for policy and practice: at younger ages (<65
years) socioeconomic deprivation and the pro-
portion of Afro-Caribbean and Irish born men
explain the relatively higher rates in inner Lon-
don. Variation in risk factors such as smoking,
hypertension, and the consumption of fresh
fruit do not differ markedly between London
and the rest of the south east but may be partial
explanations for socioeconomic and ethnic
differences in mortality. Medical care factors,
both in terms of access and quality, may vary
between London and the rest of south east
England and merit further research.

Further clues to the causes of the time and
place variation in stroke mortality are the
marked rises in mortality rates in central and
eastern European countries that have occurred
in the last two decades27; the fact that poorer
countries experience generally higher stroke
mortality rates28; and social and geographic
variation in England and Wales.29 These trends,
together with the downward trends over the
century, point to the aetiological relevance of
socioeconomic factors. MONICA studies com-
paring risk factor profiles, case fatality, mor-

tality, and incidence rates between countries
are now underway and will provide more data
to test specific hypotheses, although method-
ological problems are considerable.'0
Understanding the causes of secular and geo-

graphic trends in stroke mortality is fun-
damental to our preventive strategies. The UK
Health of the Nation policy3" focuses on the
control ofindividual risk factors largely through
primary care services. The work ofMahaswaran
et al draws attention to the complexity of vari-
ation in time and place and, together with
earlier analyses, highlights the need for a

broader approach to health promotion in-
volving population health protection (eg to-
bacco control, reducing the addition of salt in
processed foods) and, more specifically, im-
provement of primary care (eg smoking and
hypertension control, targeting of ethnic mi-
norities) in this case in inner London.
The steady decline in stroke mortality rates

since the beginning of this century and the
aetiological factors responsible are probably the
same as those causing the general reduction in
mortality that has occurred over the same time
period - namely improvements in nutrition and
socioeconomic development.'2 The mech-

anisms by which social and economic factors
influence the health of the population still re-

quire further exploration so that better methods
of prevention may be found. The message for
health policy is that the emphasis on primary
prevention through modification of individual
risk factors may achieve much less than ex-

pected. The need to maintain socioeconomic
development and reduce material inequalities
in the population deserve greater attention.
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