
improving the employment prospects of people with chronic
health problems would maintain their living standards, which
is an important task in itself, and in addition contribute
directly to better health and wellbeing.
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The future ofepidemiology

It's btight, but epidemiology andpublicity can be a dangerous mzx

Few can challenge the assertion that epidemiology has been
central in the control of infectious diseases, nor that it has con-
tributed more than any other discipline in the identification of
causes of cardiovascular diseases (from the classic to the more
recently identified)"2 and several forms of cancer (from
tobacco smoking and occupational carcinogens to several
infectious agents).`~However, concern has recently arisen that
epidemiology has either exhausted its potential or, worse, is
generating conflicting results that confuse the public and dis-
orient policy makers.
The argument about stagnation is hardly justified. The

clarification of the role of blood lipids and the documentation
-of the effects of aspirin, ethanol, homocysteine, and factor V
Leiden mutation are major recent breakthroughs in cardiovas-
cular epidemiology, as is the identification of hepatitis viruses
B and C and certain strains of human papillomavirus as
definitive human carcinogens. Even a result that has been so
consistent as to become boring-the protection provided by
vegetables and fruits against several forms ofcancew6 as not
universally accepted 20 years ago.
More often, epidemiology has been indicted for rousing

unsubstantiated fears about everyday exposures, through studies
that are subsequently challenged by other epidemiological inves-
tigations. In a widely publicised special news report in Science
Gary Taubes wrote that "the news about health risks comes
thick and fast these days, and it seems almost constitutionally
contradictory."7 The article points out that for just a single dis-
ease, breast cancer, there have been conflicting reports in
major journals during the past year about whether magnetic
fields, dicophane (DDT), and abortions increase the risk and
whether breast feeding reduces the risk. There are several rea-
sons why epidemiological results cannot always be expected to
converge. Epidemiological studies are undertaken in different
populations and under different conditions; a different set of
background variables that can interact with the main ex-
posures under investigation would generate divergent findings.
Moreover, epidemiology is, as a rule, non-experimental and
this fact alone increases the margin of error on account of
residual confounding and subtle biases. Nevertheless, conflict-
ing findings are no more common in epidemiology than in
animal research or clinical investigations.
The issue is really that epidemiological findings and epidemio-

logical contradictions are widely publicised, whereas this is not
true of animal studies or other types of experimental research. It
is unavoidable that the general public is more interested in what
may happen to humans than in what may happen to a particular
strain ofmice or a certain laboratory system. Whether publicity is

conducive to good science is debatable, but this is perhaps besides
the point: a free press is an integral part of democracy, and it is
predictable that whatever attracts the interest ofthe public will be
reported by the media courtesy of journalists, authors, or even
editors. Some people are concerned that the publicity surround-
ing contradictory reports may reduce the credibility of
epidemiology, or even of science in general. If this were to make
people more sceptical and more critical it would be a welcome
development, since it would imply that the general public shares
the mindset of epidemiologists themselves. The aim of
epidemiology is to decipher nature with respect to human health
and disease, and no one should underestimate the complexities of
epidemiological research.
What is the future of epidemiology? The subject is likely to

expand and flourish, as witnessed by the emergence of several
subsidiary specialties like clinical epidemiology, behavioural
epidemiology, and molecular epidemiology.8 However, practi-
tioners of the discipline and consumers of epidemiological
results should always keep in mind the limitations of
epidemiological investigations.9 A simple principle should
guide aetiological inferences in epidemiology: a sharp relative
risk gradient can be considered to indicate a causal relation
even in the absence of an adequate biological explanation, but
weak empirical associations indicate a causal relation only
when the supporting biological evidence is overwhelming.'"
What will be the main focus areas of epidemiology in the

future? Those who believe that there is no more room for
innovation should be reminded of the fears expressed in the
previous century that composition of music was approaching
its limits. Modern music continues to thrive as modern epide-
miology is likely to, even though both fields have their detrac-
tors. Moreover, epidemiology will benefit from technological
advances like any other science. This has often happened in
the past, and recently causes of cancers of the liver and uterine
cervix were identified after the development of laboratory pro-
cedures for detecting chronic infection by the responsible viral
agents.4' There will also be an increasing emphasis on specifi-
city through large studies that will allow reliable distinction
between genuine and false positive results. Clinical epidemiol-
ogy is likely to improve the way clinical medicine and health
services research are defined, implemented, and evaluated. As
more and more genes that predispose to disease are discovered
there will be an urgent need to identify exogenous factors that
interact with these genes in the occurrence of human disease.
Finally, conceptual shifts-for example, focusing on early life
events-may enrich future epidemiological research, and
theoretical developments may contribute to the epidemiologi-
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cal resolution of major enignas, such as the largely
unexplained differences in morbidity and mortality across
socioeconomic groups."
As I wrote in a letter to Science in response to Gary Taubes's

article:7 "It could be said for epidemiology, with respect to disease
etiology and prevention, what is frequently said about democracy
as a system of government: they both have many problems and
weaknesses, but they still represent the best available approach for
the achievement of their respective objectives."'12
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Treating hypertension: the evidence from clinical trials

Aimfor treated diastolic pressure levels of80-90 mm Hg

Survey data show that most elderly people have hypertension.'
Guidelines for treating hypertension in elderly people have
evolved as data from observational studies and clinical trials
have become available. As recently as 10 years ago it was
unclear whether the benefits of drug treatment in elderly peo-
ple outweighed the risks. Doctors were cautioned about the
side effects of antihypertensive drugs and were advised to treat
only those elderly patients with the highest blood pressures.
Some expert panels recommended drug treatment for healthy
65-74 year old patients only when blood pressure levels
reached 200/100 mm Hg or greater, and for healthy patients
over 75 years only when diastolic blood pressure levels reached
120 mm Hg or greater.2 The decision to treat elderly patients
with smaller rises in blood pressure was left to the discretion of
the individual doctor.2

Meta-analyses of the clinical trials of antihypertensive drug
treatnent in elderly people have been published recently,"
and some ofthe uncertainties that faced expert panels 10 years
ago have been resolved. By pooling the results of 13 clinical
trials that together enrolled over 16 000 elderly participants
from Europe, Australia, the United States, and Japan, these
meta-analyses found that treating hypertension in elderly peo-
ple significantly decreased morbidity and mortality due to
cardiovascular disease as well as all cause mortality. Over
about five years of follow up, antihypertensive drug treatment
was found to lower the risk of stroke by 35% and the risk of
coronary events by 20%. Drug treatment of hypertension in
elderly people also resulted in about a 15% reduction in all
cause mortality. For patients over 80 years old, the benefits of
lowering blood pressure were less clear. On the basis of the
results of these studies, elderly patients with hypertension
should be treated above a threshold of 160/90 mm Hg.
The evidence from clinical trials regarding the benefits of

treating hypertension among middle aged patients (blood
pressure levels of 140/90 mm Hg or greater) also seems clear:
drug treatment lowers the risk of cardiovascular morbidity and
mortality.4 Because observational studies indicate that young
adults with hypertension are at considerably increased risk of
coronary heart disease when followed over several decades, some
expert panels recommend that screening for hypertension should
begin at age 21.6 However, there are few clinical trial data regard-
ing the long term effectiveness ofantihypertensive drug treatment
in young adults (under 30 years of age). In young adults with
mildly raised blood pressure and in whom secondary causes of
hypertension have been excluded, non-pharmacological treat-
ment is preferred. For young adults with diastolic blood pressure
levels greater than 100 mm Hg or with other risk factors that

increase overall cardiovascular risk, drug treatment should be
considered to prevent target organ damage.

Clinical trial data support the recommendation that patients
with hypertension be advised to make lifestyle changes to lower
their blood pressure, including weight reduction, increased exer-
cise, dietary salt restriction (to less than 5-6 g/day), and alcohol
restriction (to less than two or three drinks a day).' However, for
many patients who do not respond adequately or who are unable
to comply with such lifestyle modifications, drug treatment will
be necessary. For most hypertensive patients, treatment may
begin with either a , adrenergic blocker (in younger patients) or a
low dose thiazide diuretic (in older patients).8 These drugs have
been used for several decades, have been shown to be safe and
effective, and are the only drugs proved to reduce cardiovascular
morbidity and mortality.
How far to lower raised blood pressure to achieve maximum

benefit is unclear. In this week's issue of the BMJ, Merlo et al
report the results from a population based cohort study in 484
men (p 457).9 They found that the incidence of ischaemic car-
diac events was increased in those taking antihypertensive
medication and that it was increased fourfold in those with
diastolic blood pressure levels below 90 mm Hg, even after
adjustment for confounding. Results from other observational
studies and clinical trials in middle aged and elderly patients
have indicated that diastolic blood pressure levels lower than
85 mm Hg are associated with an increased risk for coronary
heart disease.'° 1' However, one meta-analysis of clinical trial
data was unable to detect such an association.'2 Until it is clear
whether low diastolic pressures levels are a cause or a
consequence of coronary heart disease, it seems prudent to
aim for treated diastolic pressure between 80 and 90 mm Hg.

Although substantial progress has been made in detecting and
treating patients with hypertension, recent survey data from the
United States indicate that there is considerable room for
improvement: about 35% of people with hypertension go
undetected, 50% ofthose detected are not taking medication, and
80% of those taking antihypertensive medication still have blood
pressures overl40/90 mm Hg.' On the basis of the clinical trial
evidence, the effective control ofhypertension in middle aged and
elderly patients (and possibly in young adults) can be expected to
result in an accelerated decline in the incidence of stroke,
myocardial infarction, and the rate of cardiovascular death.
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