
nearly all dangerous installations had been removed. In 1980
Frankel et al reported that tetraplegia due to diving from
diving boards had nearly been eliminated but that injuries due
to diving into the shallow end ofswimming pools and into the
sea continued to occur.2 They concluded that the public
needed further education about the dangers of diving into
shallow water.
Recent criticism by the Consumers' Association of current

diving safety in swimming pools3 has coincided with both the
findings of the British Spinal Injuries Review Committee's
subcommittee on spinal cord injury prevention and the
publication of a new code ofpractice for diving into swimming
pools and for the teaching of a safer dive.' The code of
practice, which has the backing of British aquatic and safety
organisations and the Health and Safety Executive, recom-
mends that vertical dives should be prohibited in public
swimming pools and be replaced by a flat trajectory dive,
correctly named a plunge dive. No diving will be allowed in
public pools in less than 1-5 metres of water. Vertical dives
will be allowed only in specialised diving areas, physically
separated from swimming areas. All future new diving stages
and springboards will have to be in specially designated diving
pools.
Only a small proportion of water in public pools is deeper

than 1 5 metres, which should encourage the safest quick
method of entry into the water-that is, by jumping. This,
together with enforcement of the plunge dive and teaching of
safer diving, should begin to reduce the number of diving
injuries. Obviously the code is also relevant to hotel, club, and
private pools, and, at least in part, to the newer leisure pools.
It should be a means of warning people of the hazards of
diving in water ofunknown depth and where the water may be
cloudy, obscuring dangers such as rocks and tree roots.
The time is now ripe for a concerted prevention campaign

in the United Kingdom, similar to that run in Australia since
1982.5 The new code of practice will help, as will a pilot leaflet
being produced jointly by the Royal Society for the Preven-

tion of Accidents and the Spinal Injuries Association.6 This
warns of the dangers of diving and will be issued to schools
and, we hope, to holidaymakers through tour operators.
The campaign must be directed particularly at young

people, the aims being, firstly, to increase awareness of the
danger of diving into shallow water or water of unknown
depth; secondly, to teach the new diving code; thirdly, to
introduce and improve existing signs that warn of shallow
water and-in the sea, rivers, or lakes-of hidden obstacles
and dangerous currents; and, lastly, to warn of the danger of
overconfidence and of diving when under the influence of
alcohol. If these aims can be achieved in time for the next
holiday season we should begin to see a decline in these
essentially preventable injuries.

We wish to thank Dr H L Frankel and Mr R G Pringle, members of the
British Spinal Injuries Review Comtiittee's subcommittee on spinal cord
injury prevention, for their help with this article and the consultants of all
12 United Kingdom spinal injury units for their cooperation in supplying
information on patients under their care.
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Blooming algae

Sewage, fertilisers, detergents, and water temperature may all contribute

Nature reported the presence ofan algal bloom, toxic for dogs,
sheep, pigs, and horses, in a small Australian lake more than
100 years ago.' Since then the toxicity of blue-green algae
(cyanobacteria) for animals and humans has been reported
from around the world.2 3 In England two years ago dogs died
after drinking contaminated water from Anglia Water's
Rutland reservoir.4

Algal blooms may be present in freshwater, marine, and
estuarine waters.5 There are at least eight different toxic blue-
green algae with several subspecies.6 Because species may
have toxic and non-toxic strains, predicting whether a par-
ticular algae bloom will be toxic is impossible. Toxins have
been classified into three main groups: neurotoxins, hepato-
toxins, and contact irritants.7 In addition, pneumonia in
canoeists has been associated with contact with cyanobacteria,'
blue-green algae have been seen in specimens of diarrhoea
from patients with AIDS and travellers to tropical countries,9
and Australian researchers have shown that small amounts of
toxin are carcinogenic in mice'°-raising the possibility that
chronic exposure to small amounts of toxins in drinking water
might be carcinogenic.
The precise nature ofsome ofthe toxins is unclear, and they

may change from bloom to bloom even for the same species.
In healthy and whole cyanobacteria the neurotoxins and
hepatotoxins seem mainly to be retained within the cells."
Cell lysis releases the toxins, which occurs most frequently in
late summer and early autumn.6

Undoubtedly, algae are multiplying much more rapidly
than before. One explanation may be that the toxins produced
by the cyanobacteria suppress the growth of other phyto-
plankton. The temperature of water and how much carbon
dioxide, phosphates, and total nitrogen it contains all affect
the production of toxin.7'2 An increased nutrient load of
nitrates and phosphates from farms and human habitations
may explain some of the altered chemistry in water courses.
For example, sewage, which is high in nitrates and phos-
phates, is now discharged into water courses whereas middens
and the contents of privies were returned to the surrounding
land as night soil. And detergents, present in household waste
water since the end of the second world war, until very
recently contained high concentrations of phosphates. Will
lowering the concentrations of nitrate and phosphate in water
courses therefore reduce the growth of algal blooms? Some
researchers have found that removing nitrogen and inorganic
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carbon caused a fivefold to sixfold decrease in production of
toxins, although removing phosphorus had no effect."1

After the Rutland incident the Department of Health
warned recreational users to avoid contact with algal scum and
water close to it, and this message has been incorporated into a
leaflet issued by the National Rivers Authority. The authority
regularly monitors the quality of inland waters and now
screens for the presence of blooms of potentially toxic blue-
green algae.

Toxic algae have already killed many animals, and humans
are also at risk of illness and death. Better understanding of
the biochemistry, physiology, and toxicology ofcyanobacteria
is needed to keep these risks to a minimum.

JAMES M DUNLOP
Director of Public Health,
Hull Health Authority, Hull HU2 8TD
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Case-control studies of leukaemia clusters

Children of parents receiving higher doses of radiation than most nuclear workers should be
studied now

Exposure to ionising radiations either in utero or when young
increases the risk of childhood leukaemia, but such exposures
are estimated to account for only a small proportion of all
cases. The causes ofmost cases are unknown. Recent work on
the aetiology of childhood leukaemia has been stimulated by
finding geographical clusters of the disease associated with
nuclear plants. The most notable cluster was in the village of
Seascale, adjacent to the Sellafield nuclear reprocessing plant
in Cumbria.' Conventional radiobiological explanations
are inadequate to explain this and other clusters around
Dounreay2 and Aldermaston and Burghfield,3 because of the
very low doses of radiation to which the populations are
estimated to have been exposed. There has been a search for
other explanations using case-control studies which compare
possible aetiological factors for cases and matched control
children in areas where an apparent excess of cases has
occurred.

Case-control studies of this kind are difficult both to
conduct and to interpret. Some of the cases may have been
diagnosed years before a study is done, and parents have to be
located and asked to recall events in the distant past. Parents
of a child who has been seriously ill and may have died may
respond to questions differently from the parents of a healthy
child-potentially a serious source of bias, especially when
the case is one of a cluster that has attracted media interest and
public speculation about possible causes.
The first of these studies, based on cases of childhood

leukaemia and lymphoma in West Cumbria, produced
unexpected findings.4 Comparison of the questionnaire
responses from parents of cases and controls did not provide
evidence of appreciable differences between the two groups
with respect to the exposures examined. But even if differ-
ences had been shown the findings may have been difficult to
evaluate because responses had been obtained from only
about 74% of the parents of cases and 55% of the parents of
controls.56 Perhaps the most reliable information in the study,
for which bias was unlikely, was on parental occupational
exposure to radiation. This was obtained by linking case and
control records to employment and radiation records at the
Sellafield plant and did not depend on tracing parents and
receiving correct answers to a questionnaire. About 91% of

both cases and controls were included in this analysis, and a
striking association was uncovered between paternal exposure
to radiation before conception and the risk of leukaemia in
offspring. The association was strong enough to explain the
cluster of cases in Seascale and was strongest with exposure to
radiation just before conception. No evidence exists in man
that germ cell mutations induced by radiation increase
susceptibility to leukaemia, so many will want further evi-
dence before accepting the causative explanation.7
Two more case-control studies are reported in this issue.

Urquhart et al (p 687) included 14 cases of leukaemia and non-
Hodgkin's lymphoma diagnosed under the age of 15 years
between 1970 and 1986 in Caithness.8 At diagnosis eight had
been living within 25 km ofthe Dounreay nuclear installation,
where an appreciable excess of leukaemia (seven of the eight
cases) had been reported between 1979 and 1984. The authors
checked the names of case and control fathers against the
employment records of the Dounreay nuclear plant and found
that the fathers of only two of the eight cases resident within
25 km of the nuclear establishment had been employed in the
nuclear industry before conception of the child (compared
with 12 of 25 controls); and none had accumulated pre-
conception doses of more than 100 mSv (the exposure level
that the West Cumbria study found was associated with an
increased risk) compared with one of 25 controls. Thus
paternal occupational radiation exposure did not explain the
observed excess of leukaemia. The study's only significant
finding was that all five cases with data available had used
beaches within 25 km of Dounreay before their diagnosis,
compared with only seven of 16 controls. This apparent
excess must be interpreted with caution, however, and could
be due to bias or be a chance. finding. It is based on small
numbers and no corresponding association was found in West
Cumbria.
McKinney and colleagues (p 681) also studied cases of

leukaemia in areas where "clusters" had been reported and an
environmental exposure was suspected as the cause.9 Only
one of the clusters, in West Cumbria, was near a nuclear
plant. Many possible aetiological factors to which parents
might have been exposed were investigated. Much interest
will focus on the authors' conclusion that their findings
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