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parents can make that decision, and with the information
from this report their obstetrician is now in a better position
to guide them.
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Viruses and reclaimed water
The quantity of water a person uses each day varies from five
litres for the more primitive nomads to 500 litres in econ-
omically developed countries. Yet only 2000 of the world's
population has a direct supply-and for the population of the
developed nations the figure is only 50 ,1 The demands on
water are increasing so rapidly because of population expansion
and industrial needs that recycling of domestic waste and
sewage is practically inevitable in the future. The presence of
viruses in sewage effluent, streams and rivers, lakes, and other
waters is an important health hazard with the increasing
contamination of surface water.

Over 100 viruses are excreted in human faeces, including
poliovirus, echoviruses, coxsackieviruses, hepatitis A virus,
viruses causing gastroenteritis, and certain adenovirus sero-
types. In fact, well over one million virus particles may be
excreted per gram of faeces, and concentrations as high as
500 000 infectious virus particles per litre have been detected
in raw sewage.2 Furthermore, sufficient numbers of enteric
virus particles survive the customary secondary treatment of
sewage and chlorination to be easily detected. Some of these
viruses can survive for 25-125 days in soil, 2-168 days in tap
water, and 2-130 days in sea water. Indeed, human viruses
adsorbed to soil are infectious for animals and in tissue
culture. Methods for removing or inactivating viruses that are
adsorbed on to and within solids are therefore also important.

Inactivating viruses is clearly preferable to simply removing
them from water by processes such as sedimentation, adsorp-
tion, coagulation and precipitation, and filtration. The mainstay
of water disinfection has been chlorine treatment, but its
effectiveness depends on many factors including temperature,
pH, and the presence of organic matter. High doses of chlorine
are a hazard to various forms of life when the effluents are
discharged: carcinogenic chlorinated hydrocarbons may be
produced, and possibly (to judge by recent laboratory findings)
a progressively more chlorine-resistant poliovirus strain could
develop.
We know less about viruses in drinking water. Enteric

viruses have been detected, however, in 180' of 200 samples
in Paris; virus has been isolated from drinking water in the
USSR, South Africa, and Romania2; and poliovirus has been
detected on several occasions in treated drinking water
containing free residual chlorine in the United States.3 But
viruses may be transmitted to man not only by contaminated
drinking water but also by shellfish and crops; and swimming
and other water recreations may provide further sources of
infection. Moreover, spraying crops with waste water in
agricultural settlements in Israel has recently been found to
produce aerosols contaminated by virus.4

Reported waterborne outbreaks of virus infection are largely
confined to hepatitis type A (infectious hepatitis),5 mainly

because of the dramatic nature of the outbreaks. For example,
an explosive outbreak of hepatitis A occurred in New Delhi in
December 1955 and January 1956, when after heavy rainfall
and flooding sewage contaminated a major water supply for
several days. Over 30 000 cases of clinical hepatitis among a
population of some two million occurred during the next six
weeks, despite a presumably high level of immunity in the
general population. In the United States 66 waterborne
outbreaks of hepatitis A were reported during 1946-71, and
another 13 during 1971-4. Many enteric viruses, however,
cause inapparent infections, and even clinical illness often
shows too variable a picture to enable identification of a
common source.
What can we do? Firstly, we now have much evidence that

coliforms or enterobacteria are unreliable indicators of viral
contamination, and v-iruses have been found in water in which
faecal coliforms are absent. MoreovTer, treatment methods may
destroy faecal bacteria more rapidly than enteric viruses. We
therefore need a sensitive virus-indicator system. Suitable
methods are indeed being developed-new techniques will
detect a single infectious unit in samples as large as 4000 litres
of drinking water. Secondly, animal enteric viruses can get
into our water supplies, and we need to know more about their
effects on human or animal health. Finally, there are important
differences in water purification procedures in different parts
of the world, and we must establish standard criteria for
economic physical and chemical methods of eliminating viruses
to maintain the quality of water even when we have to recycle it.

1 Alvarez, E E, in Viruses in Water, ed G Berg et al. Washington, Public
Health Association, 1976.

2 Melnick, J L, Gerba, C P, and Wallis, C, Biulletin of the World Health
Organisation, 1978, 56, 499.

Hoen, R C, et al, _ournal of the Environimenttal Enigineering Divisiont of the
Anmerican Society of Civil Engineers, 1977, 103, 803.

Katzenelson, E, Buium, I, and Shuval, H I, Science, 1976, 194, 944.
Zuckerman, A J, Viruis Diseases of the Liver. London, Butterworth, 1970.

Preventing immersion
hypothermia
About 25 000 people are working in the North Sea in oil
and gas production, and perhaps another 5000 or 10 000 on
merchant and fishing vessels. An unknown number of these
people suffer each year from accidental immersion and a few
die of hypothermia.
The causes of the incidents are many and complex and

such accidents will never be totally preventable. Nevertheless,
the hypothermia could be almost eliminated. The most
obvious protective measure is adequate clothing. Many
so-called "immersion suits" used by sailors, deep-sea fisher-
men, and particularly passengers in oil-rig helicopters are
virtually useless for preventing hypothermia; some are
actually dangerous when worn in the water because they are
positively buoyant in the legs. A suit that provides excellent
protection against atmospheric cold may be quite inadequate
for the cold of immersion.
To be really effective in cold water any survival suit must

keep the survivor dry. A suit working on the diver's wet-suit
principle by trapping a layer of water next to the skin is second
best, but not much better than a layer of good, thick woollen
clothes. Although a dry suit may allow a little water to seep
in from the neck seal, this does not matter provided that the
water cannot circulate.
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When worn over ordinary clothes, the immersion suit
should not allow a fall of core body temperature of over 2°C
after immersion in water of 5°C for two hours. It should be a
single-piece suit, worn over normal clothing, and must provide
cover for the head, with "feet" or boots as an integral part
and mittens as separate but attached items. The suit should
be so constructed that it is easy to put on and off and it must
be hard-wearing and easily cleaned; it must also be made of
non-inflammable material and allow enough ventilation to
prevent overheating in the summer. It should not allow
air trapping, and to prevent this suitable and reliable valves
must be incorporated. The material must be of a conspicuous
luminous colour, preferably orange or yellow, and no buoyancy
should be incorporated in the suit, buoyancy aids being
provided separately. Finally, the suit must be comfortable,
for it is essential to wear it at all times.
We must, however, beware of overemphasising the value

of protective suits in promoting survival. When a helicopter
makes a forced landing on the water, for example, the
passengers who escape serious injury on impact could be
almost guaranteed survival if they could be transferred, with
or without survival suits, to a dry, covered, inflatable dinghy.
Yet in some of the helicopter accidents in the North Sea in
the past 12 years deaths from hypothermia or drowning have
occurred because the occupants have been unable to reach
life rafts. If we are to prevent such deaths, the ideal of trans-
ferring survivors to a dry, covered life raft demands solutions
to many problems-including the stability and flotation of
the helicopters; where to place the rafts (possibly on the
outside of the machine); and training crews in methods of
escaping from a stricken helicopter and in the techniques of
self-preservation. Immersion suits are certainly important,
but in the past they have been considered an easy solution-
distracting attention from the wider and more important
aspects of preventing immersion hypothermia and drowning.

Computers and
confidentiality
Medical doubts about the use of automated systems for storing
medical records have not been allayed by the report' on data
protection published last week by Sir Norman Lindop's expert
committee. The proposed data protection authority may prove
effective in requiring that computerised medical data should
be stored in such a way that access to the data is limited to
legitimate users; but the committee's proposals on access by
individuals to their own records are totally unacceptable.
The committee recognised that medical records necessarily

contain material (such as tentative thoughts on diagnosis or
prognosis) that is best kept from the patient. Nevertheless,
says the report, "although we do not think that it would be
appropriate at present to grant patients a general right of access
to judgmental medical data about them we believe the climate
of opinion is moving in the direction of greater openness. It
would therefore be a mistake to embody in the legislation itself
this,exception to the general rule . . ." and the report goes on to
propose a code of practice that could be modified "if and when
the climate of opinion changes."

This half-hearted recognition that doctors need to retain
control over their confidential records is not good enough.
Unless that control is guaranteed doctors will simply not co-
operate with automated record keeping-or will follow the

wasteful, futile example seen in other countries and maintain
both official and personal patient records. In reacting in this
way doctors are acting neither as prima donnas nor as
Luddites. The results that have come already from intelligent,
imaginative schemes such as the Oxford Record Linkage
System have shown how valuable computer methods can be in
epidemiology and in preventive medicine. Developments
along those lines will be stultified, however, if the guarantees
needed are not forthcoming.

Home Office, Report of the Committee on Data Protection, chairman Sir
Norman Lindop, Cmnd 7341. London, HMSO, 1978.

Breathing and control of
heart rate
The advice to "take frequent deep breaths" given to someone
close to fainting evidently has physiological justification.
Recent work on the mechanisms of bradycardia has shown
that the various reflexes that evoke it operate only during the
expiratory phase of breathing,1 while inspiration may increase
the heart rate.

This new knowledge has important applications in the
management of bradycardia and, more important, tachycardia.
The heart is slowed when a rise in arterial pressure stimulates
the baroreceptors of the carotid sinus, or when a fall in arterial
oxygen tension stimulates the chemoreceptors of the carotid
bodies. Slowing is evoked also through more complex reflexes
during nasopharyngeal stimulation or when pressure is applied
to the eyeballs (the oculocardiac reflex) or the face is immersed
in water (the diving reflex). These reflexes, however, have little
or no effect on heart rate during the inspiratory phase ofbreath-
ing but are confined to the period of expiratory air flow and
the pause between breaths.1 The effect holds true whether the
bradycardia is brought about by vagal excitation or by sym-
pathetic withdrawal.2

TIhe action of inspiration in inhibiting reflex bradycardia is
sometimes produced by the activity of inspiratory neurones in
the respiratory centres even when the thorax and lungs do not
move (since it occurs, for example, when an inspiratory effort
is made against a closed glottis1 3). The inhibition may be
produced equally well, however, by stimulation of intrapul-
monary stretch receptors during lung inflations, even when
such inflations are imposed at a time when the inspiratory
centres are silent.3 Usually both inhibitory mechanisms occur
together during inspiration, so that the inspiratory block of
reflex bradycardia is doubly assured.47
These new findings provide explanations for several well-

known phenomena. Sinus arrhythmia occurs because an other-
wise steady source of vagal tone is intermittently interrupted
by the inhibitory effects of successive inspirations, so that vagal
impulses flow towards the heart and slow it only during expira-
tion. More frequent and more powerful interruption of vagal
tone could be expected during hyperventilation and would
help to account for the accompanying tachycardia. Further-
more, as heart rate and the respiratory cycle appear to be
related in the fetus in the same way as in the adult,8 and as
hypoxia is commonly associated with a cessation of fetal
respiratory movements,9 the cardiac slowing that is such a
prominent sign of hypoxic distress in the fetus can now be
more readily understood.

Clinically, the most important application of our better
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