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-a policy of annual screening cannot be justified with
currently available resources, if at all. Screening resources
should be used to give a greater coverage ofthe total population
among women of all ages. Population screening is proposed at
five year intervals for women aged 35 or over. In addition any
woman above this age who has never had a smear must be
encouraged to have at least one. There is little doubt that this is
the most important single measure which could be adopted in
cervical cancer screening. Methods for calling and recalling
women for screening should be established.

Predictions about possible changes in the recommended ages
and frequency for screening are difficult to make. We have
suggested above that there is no method of determining the
optimum level of resources to be devoted to screening and that
in practice the question becomes one of deciding how a given
amount of screening effort should be distributed. If, as seems
likely, however, the present increase among younger women
continues through their life span, and if succeeding cohorts
show similar increases, it may become necessary to recommend
an actual increase in the level of screening.
Very careful monitoring ofthe screening programme and the

rates of both preclinical and clinical disease will be required
for the development offuture policies on either the distribution
of screening effort or the total level of resources to be devoted
to it. It will therefore be necessary to ensure that well designed
computerised information systems are set up which can
provide the necessary data. The systems currently being
developed should be coordinated and the records produced
should be usable for population based analyses and for linkage
with cancer registration data.

G J DRAPER
Director,
Childhood Cancer Research Group,
Radcliffe Infirmary,
Oxford OX2 6HE

G A COOK
Senior Registrar in Community Medicine,
West Berkshire Health Authority,
Reading RGI 5LF

Yule R. Mortality from carcinoma of the cervix. Lancet 1978;i:1031-2.
2 Adelstein AM, Husain OAN, Spriggs Al. Cancer of the cervix and

screening. Br MedJ7 1981 ;282:564.
3 Draper GJ. Screening for cervical cancer: revised policy. The recom-

mendations of the DHSS Committee on Gynaecological Cytology.
Health Trends 1982;14:37-40.

'Wakefield J. The family doctor and cervical cytology. Health Trends 1971
3:25-9.

Parkin DM, Collins W, Clayden AD. Cervical cytology screening in two
Yorkshire areas: pattern of service. Public Health 1981;95:311-21.

6 Hakama M. Trends in the incidence of cervical cancer in the Nordic
countries. In: Magnus K, ed. Trends in cancer incidence. Causes and
practical implications. Washington: Hemisphere Publishing Corporation,
1982:279-92.

Miller AB, Lindsay J, Hill GB. Mortality from cancer of the uterus in
Canada and its relationship to screening for cancer of the cervix. Int
Cancer 1976;17:602-12.

7a Miller AB, Visentin T, Howe GR. The effect of hysterectomies and
screening on mortality from cancer of the uterus in Canada. IntJ Cancer
1981 ;27:651-7.

Cramer DW. The role of cervical cytology in the declining morbidity and
mortality of cervical cancer. Cancer 1974;34:2018-27.

Macgregor JE, Teper S. Mortality from carcinoma of cervix uteri in
Britain. Lancet 1978;ii:774-6.

0 Roberts A. Cervical cytology in England and Wales, 1965-80. Health
Trends 1982;14:41-3.

"Bamford PN, Barber M, Beilby JOW. Changing pattern of cervical intra-
epithelial neoplasia seen in a family planning clinic. Lancet 1982;i:747.

12 Office of Population Censuses and Surveys. Cancer statistics: registrations
1979. London: HMSO (in press). (Series MBI, No 11.)

13 Hill GB, Adelstein AM. Cohort mortality from carcinoma of the cervix.
Lancet 1967 ;ii :605-6.

Sleeping and dreaming

"In spite ofmany thousands ofyears of effort," wrote Sigmund
Freud in Die Traumdeutung, "the scientific understanding of
dreams has made very little advance." That statement re-
mained substantially true until the existence of two qualita-
tively different states of mammalian sleep was established 30
years ago.' One of these states is associated with a relative
slowing of the electroencephalogram, a quiescence of the auto-
nomic nervous system, and no rapid eye movements or thought-
like mental activity; the other is characterised by a desynchro-
nised electroencephalogram, autonomic activation, rapid eye
movements (hence the term rapid eye movement (REM)
sleep), and dreaming.

This distinction has stimulated the interest ofmany scientific
and clinical research workers in the mechanisms and functions
of states of sleep, including Francis Crick, who, with Graeme
Mitchison, has recently produced a characteristically provoca-
tive outline of a theory of dream sleep.2 Essentially, Crick and
Mitchison have built on the observation that during REM
sleep the brain, isolated from its input and output channels,
receives non-specific signals from the brain stem. These, they
suggest, "tune" the cortical system by removing unwanted or
"parasitic" modes of neuronal interaction arising from either
cerebral growth or experiential modifications. This is effected
by a process of "reverse learning," which weakens the strength
of synaptic associations and helps to eliminate inappropriate
brain traces. In teleological terms, therefore, REM sleep be-
comes a "cleaning up mechanism," and "in REM sleep we un-
learn our unconscious dreams."2 The prime function ofdreams,
most of which we do not remember, is to forget. The Crick-
Mitchison theory therefore assigns them a much more humble
role than that of Freud's royal road to the knowledge of the
unconscious activities of the mind. The biological findings
cannot be regarded as the correlates of Freudian theory.

Crick and Mitchison maintain that their theory is consonant
with a large body of experimental data, such as the prominence
of REM sleep in early life and the hallucinatory nature of
dreams during REM sleep. They also admit, however, that it
does not explain either the effects of deprivation ofREM sleep
or the prevention of such sleep by drugs, with psychological
ill effects. As the possibility of directly testing a reverse learn-
ing mechanism appears to be remote in our present state of
knowledge, the possibilities of indirect methods demand
exploration. One such method is mathematical modelling,
which has already been used by Hopfield et al to study "un-
learning" in a collective neural network of 30-1000 neurones.3
Another is the study of comparative biology, with particular
reference to Tachyglossus aculeatus (the spiny anteater)-a
creature that possesses a relatively large neocortex but does
not exhibit REM sleep. According to Crick and Mitchison, the
reason for this discrepancy may be that these mammals need
a cortex of this size precisely because they are unable to "tune it
up" by reverse learning.
As the authors freely admit, their views must be regarded

as speculative at this stage. But we know something of the
track record of the senior author, whose scientific method of
working has been described as that of a man "who occasionally
did experiments but more often was immersed in . . .

theories.... Often he came up with something novel, would
become enormously excited, and immediately tell it to anyone
who would listen. A day or so later he would often realise that
his theory did not work and return to experiments, until bore-
dom generated a new attack on theory." This memorable
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extract from The Double Helix casts a long shadow.4 The spiny
anteater may prove to be more important for the interpretation
of dreams than the psychoanalyst.
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"I have been back from
holiday for a week and still
have diarrhoea"
Few travellers from northern Europe visiting Mediterranean
or tropical countries escape without at least one loose stool.
Fortunately in most instances the bowel upset is transient
and self limiting, but sometimes diarrhoea may be severe or
persistent, ruining the holiday or interfering with business or
other commitments. In a few travellers diarrhoea may con-
tinue after return.

Chronic diarrhoea in temperate climates is seldom primarily
due to infection (with the exception of giardiasis). The
longer the duration of diarrhoea, therefore, the more important
it is for the clinician to consider non-infective causes. He
should question the patient about previous intestinal disease
or recent changes in bowel habit. Travellers' diarrhoea may
exacerbate pre-existing conditions such as diverticulitis or
inflammatory bowel disease and trigger off intestinal symptoms
associated with an early carcinoma of the colon or the rectum
or with coeliac disease. Recognition of these conditions is
generally more important than confirming the diagnosis of
infective diarrhoea, which with certain exceptions is usually
self limiting. Nevertheless, patients must be asked about their
travel itinerary and whether other members of their party
have had similar symptoms. The appearance of the stool and
the presence of blood or mucus should also be determined.

Salmonellas and campylobacter species are the usual
infective causes of troublesome diarrhoea in travellers from
Mediterranean countries, while those returning from the
tropics may also suffer from giardiasis or, rarely, amoebiasis.1
Travellers who have been outside Europe may also have
intestinal helminths, but these are not common causes of
persistent diarrhoea. Giardiasis is also common in eastern
Europe-and appears to be endemic in Leningrad. Shigella
infections and those caused by enterotoxin producing
Escherichia coli and certain viruses such as rotaviruses are
common causes of acute diarrhoea during travel,2 but symp-
toms seldom continue after return. Bloody diarrhoea may
signify infection with a campylobacter or shigella but may also
be associated with inflammatory bowel or malignant disease.
Most intestinal infections have a short incubation period,

so that they usually develop while the traveller is abroad-
unless he or she is infected during the journey home, for
example, from an airline meal. Typhoid fever, with its

incubation period of from seven to 21 days, may present after
return from holiday; though diarrhoea is not usually a pro-
minent feature of this disease it does occur and may be
persistent, especially in children. Legionnaires' disease may
also develop in returned travellers and may be associated with
diarrhoea.

Malabsorption from the small bowel may complicate
intestinal infection and lead to chronic diarrhoea; children
may develop lactose intolerance after infective enteritis, which
may cause persistent loose stools that usually become normal
again when milk is temporarily withheld from the diet.
Tropical sprue is a very rare cause of diarrhoea in returned
travellers in Britain.

Examination of the patient must include palpation of the
abdomen and a rectal examination. A specimen of stool
should be sent for culture and microscopy. A negative result
makes bacterial infection unlikely but does not rule out
giardiasis. To exclude infection due to Giardia lamblia
several stool specimens must be examined, and even then the
parasite may evade identification; aspiration of the duodenum
may help in showing the organism but is not practicable
outside hospital. A therapeutic trial of metronidazole may be
indicated. If an infective cause for the persistent diarrhoea is
not found sigmoidoscopy and rectal biopsy should be carried
out and, if indicated, a barium enema examination or colono-
scopy.

Culture of a salmonella species from the patient's stool may
confirm the cause of the diarrhoea but is usually not an
indication for specific antimicrobial treatment as most sal-
monella intestinal infections are self limiting. A few patients
with salmonella enteritis, however, remain febrile and unwell,
and for these a short course of amoxycillin, co-trimoxazole, or
trimethoprim may be beneficial. Persistent diarrhoea caused
by a campylobacter species is commonly associated with
abdominal pain and also blood in the stool; it should be
treated with a five day course of erythromycin stearate
(500 mg twice a day for adults). With the exception of
chloramphenicol, which is not indicated for intestinal in-
fections apart from typhoid fever, there is no antimicrobial
agent available which is active against both salmonellas and
campylobacter species. Giardiasis is treated with metronida-
zole; the adult dose is 200 mg given three times a day for
10 to 14 days or a single 2 g dose taken with breakfast on three
successive days. Alcohol should be avoided during treatment
with metronidazole, which has an action similar to that of
disulfiram.

Patients with intestinal symptoms caused by a salmonella
or campylobacter species should normally remain at home,
but once the diarrhoea stops they may be allowed to return
to work or school. Persistence of the infecting organism in the
stool once diarrhoea has settled is usually of no importance
unless the patient is a food handler, and even then there is
minimal risk to public health provided he or she is intelligent
and understands the importance of washing the hands.
Persistent faecal excretion of salmonellas may occasionally be
associated with intestinal disease such as diverticulitis.
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