
learnt of the plants' magical properties from their most
familiar animal.20 Whether these mammals deliberately
intoxicate themselves is unknown.

Harvesting sustainable plant products, including medicinal
plants, can bring poor tropical countries higher economic
returns than deforestation.2' Increasingly, people are realising
that tropical forests are banks with potentially greater long
term significance than their financial cousins. The number of
possible therapeutic compounds is daunting, but animals may
act as signposts, leading to important substances. Animals
have practised medicine for millions of years: it would be
tragic to lose their potentially lifesaving discoveries.
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Ghosts, visions, and voices

Sometimes simply perceptual mistakes

The ghost sat down on the opposite side of the fireplace, as if he were
quite used to it.
"You don't believe in me," observed the Ghost.
"I don't," said Scrooge.
"What evidence would you have ofmy reality, beyond that of your

senses?"
"I don't know," said Scrooge.
"Why do you doubt your senses?"
"Because," said Scrooge, "a little thing affects them. A slight

disorder of the stomach makes them cheats. You may be an
undigested bit of beef, a blot of mustard, a crumb of cheese, a
fragment of an underdone potato. There's more ofgravy than of grave
about you, whatever you are!"'

Hallucinations are not always pathological. Hearing one's
name called aloud or hearing a person's voice but finding no
one there is common.23 A few people describe hearing a
comforting or advising voice at some time in their lives.2
Recently bereaved widows and widowers may "hear" or,
more commonly, "see" their dead spouse.4' Up to one in six
people in Britain and the United States have seen, heard, or
otherwise experienced ghosts or spirits.68 Lights, visions, and
voices may be seen or heard during profound religious or
mystical experiences, especially conversion9-the experiences
of Joan of Arc and St Paul are familiar examples. 10

Every culture has an explanation for voices and visions. For
example, Islam understands all such experiences, including
visions of saints and angels, clairvoyance, clairaudience, and
out of body experiences, in terms ofjinn (demons) deceiving
humans." Although psychiatrists would describe these
experiences as hallucinations-that is, thoughts or images
that the subject mistakenly attributes to an external reference
-can they really be understood in terms of psychiatric
syndromes?
As such experiences are transient and isolated, major

psychiatric illness is unlikely. An overloaded digestive system
-on which the unreformed Scrooge based his scepticism
about the evidence ofhis senses and which the lone yachtsman

Slocombe blamed for the sight ofan apparition after dining on
plums and cheese"2-is perhaps insufficient cause for more
than a bad dream. But a transient psychosis induced by
vitamin deficiency from fasting could cause brief hallucina-
tions.13 Religious and mystical visions could also arise from a
transient psychosis induced by pain or infection, perhaps
after self flagellation.'3 Prolonged vigils may cause the
illusions and hypnagogic hallucinations of profound sleep
deprivation.'4 Prolonged introspection may cause dissociative
illusions and hallucinations.'5 Cerebral dysfunction from any
cause, including past head injury,'6 may promote psychic
experiences.

Ghosts that appear at night may be illusions-that is,
misinterpretations of real objects. Mistakes and misinterpre-
tations are easily made when there is little sensory stimula-
tion. "The yard was so dark that even Scrooge, who knew its
every stone, was fain to grope with his hands . . . Scrooge,
having his key in the door of the lock, saw in the knocker,
without its undergoing any intermediate process of change:
not a knocker, but Marley's face."

Ghosts may also arise from hypnagogic and hypnopompic
hallucinations-that is, normal phenomena of "waking
dreams," which occur during the period of clouded con-
sciousness that accompanies falling asleep and waking up. (As
Scrooge woke his Ghost of Christmas Yet To Come "shrank,
collapsed and dwindled down into a bedpost.") Seeing figures
or hearing music, chimes, or one's own name is a common
experience. 17

Hearing one's name called aloud may be a hypnagogic or
hypnopompic hallucination or a misinterpretation of another
sound. We have a low threshold for hearing our name and
therefore a strong tendency to misinterpret ambiguous sound
as our name. But some people describe having this experience
in clear consciousness, in silence. What may be happening
here is that they mistakenly identify a very quiet sound, which
would ordinarily be subliminal, for their name.
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Severe stress may precipitate transient, complex hallucina-
tions, which the subject recognises as arising from his or her
imagination.'8 19 Dissociative (conversion) phenomena may
account both for these pseudohallucinations and for many
spiritual and paranormal phenomena.820 A dissociative mech-
anism may also underlie memory flashbacks (which may be
experienced as real2) in post-traumatic stress disorder.22
Dissociative experiences may even be normal.8

Isolated hallucinations may be common and normal per-
ceptual errors and no more indicative of psychiatric illness
than isolated illusions. But, whether we describe visions and
voices as psychotic, dissociative, hypnagogic, or normal,
uncertainties remain about their underlying psychophysio-
logy and the relations between these seemingly very different
states of mind.
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Geoffrey Rose's big idea

Changing the population distribution of a risk factor is better than targeting people at high risk

We are all responsible for all. (Dostoevsky)

Few people have the greatness of heart and mind to be moved
by mere statistics, and Geoffrey Rose, who recently retired
from the chair of epidemiology at the London School of
Hygiene and Tropical Medicine, is one of them. His valedic-
tory book, The Strategy of Preventive Medicine,' is written in
an epidemiological tradition that goes back to the central ideas
of the sanitary physicians of the previous century: the
"patient" of preventive medicine is "the population," and its
health is measured by statistics. Preventive measures aim to
improve these statistics. The first quotation in the book comes
from Virchow, reflecting on the link between the history of
diseases and the history of human culture. The last sentence
of the book echoes another Virchovian thought, that
"medicine and politics cannot and should not be kept apart."
The book follows a crisp train of thought. It starts

characteristically with Rose's rationale for prevention: "It is
better to be healthy than ill or dead. That is the beginning and
the end of the only real argument for preventive medicine.
It is sufficient." Pivotal in Rose's argument is the "Platt-
Pickering" controversy; he admits that "Pickering may have
won the battle but lost the war." Sir George Pickering was the
first to express the view that a sharp distinction between
hypertension and normotension is a medical artefact.2 He
proposed that hypertension is a quantitative rather than a
qualitative phenomenon. Rose maintains that Pickering failed
to see the wider implications of his concept. Not only is it hard
to tell where hypertension starts when you study the distribu-
tion of blood pressure within a population but it is equally
hard to tell where dementia or osteoporosis begins when you
study cognitive function or bone mineral density.

In addition, a risk factor usually gradually rather than
abruptly increases the risk of disease. For example, the
frequency of coronary heart disease rises gradually with blood
pressure, with no sharp delineation of hypertensive and
normotensive subjects. The presence of most people in the
middle of the distribution of blood pressure implies that most
patients with heart disease in whom raised blood pressure is a

factor will have only moderately raised blood pressures. More
clinical cases result from small but widespread risks than large
but rare risks.

This leads to what Rose has coined the "prevention
paradox": preventive actions that greatly benefit the popula-
tion at large may bring only small benefits for individual
people. This is the central issue in comparing the merits of the
two main preventive strategies: the high risk approach and
the population approach. The high risk approach aims to
detect people at high risk of disease and lower their risk by
treatment. The population strategy aims to shift the whole
distribution of a risk factor in a favourable direction. Com-
parison of the two strategies suggests, in Rose's words, that
"preventive medicine must embrace both, but, of the two,
power resides with the population strategy." Thereby, Rose
places himself squarely in a tradition that expects more from
the population approach than from clinical medicine.
The implications are considerable. Much of the loss of life

below the age of 65 results from potentially preventable
diseases and events such as cardiovascular diseases, various
types of cancer, accidents, and suicide. Rose does not treat
these diseases systematically but discusses many quantita-
tively and qualitatively important conditions. There is some
emphasis on coronary heart disease, the subject in which Rose
first presented his views on the competing high risk and
population strategies, but also on osteoporosis and fractures,
Down's syndrome, and mental illnesses.
A problem is the general lack of data to support his view

that preventive measures directed towards the whole popula-
tion will not only in theory but also in practice prevent
disease. Rose is, of course, not to blame for this. On the
contrary, he has been at the cradle of many studies that have
accumulated knowledge about prevention. Still, his book is,
perhaps necessarily so, largely based on circumstantial
evidence.
The main question is whether a shift of the population

distribution does indeed alter the risk. Part of the population
may already be at so low a risk of a particular disease that
manipulating the distribution of risk factors within the whole
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