
multiply in food but can be controlled by good practice.
Systematic and continuous monitoring of these points
requires commitment by management and education and
training of employees at all levels. A large investment in
training may be offset by abandoning obsolete and ineffective
procedures. An approach called the Hazard Analysis Critical
Control Point system is being introduced in several countries,
and the example- worked out in detail in the World Health
Organisation report for salmonellosis illustrates the analysis
and identification of control points for different foods.7
Investment in education and training with detailed monitor-
ing of critical points in the production and processing of food
may be a more effective approach to safety than legal measures
to allocate blame after things have unnecessarily gone wrong.
The two strategies are not incompatible and can be mutually
supportive. Can we hope to remove human error? Probably
not, but at least we could try harder.

NORMAN R GRIST
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Low level radioactive waste

Public perceptions do not equate with scientific
assessments

A recently published report of a symposium on low level
radioactive waste held in NewYork quoted some "opportunity
costs" of radioactive waste disposal. The cost for each
eventual life saved by protecting Americans from nuclear
waste by building deep disposal centres was $200 million; this
was contrasted with the $20 000 needed to save a life from lung
cancer by reducing exposure to naturally occurring radon.'

Nevertheless, the potential health hazard from burial oflow
level and intermediate level radioactive waste in shallow
disposal sites continues to cause public concern in Britain and
elsewhere. By the year 2030 sites will have been needed for the
disposal of an estimated one million cubic metres of low level
waste and 0 3 million cubic metres of intermediate level
waste. At present these wastes are buried in shallow sites such
as that at Drigg in Scotland. A deep disposal site would last for
50 years and the current construction cost would be £1650
million (United Kingdom Nuclear Industry Radioactive
Waste Executive, annual report 1987-8).
The accepted principle of underlying policies to limit

exposure to radiation is that it should be kept as low as is
reasonably achievable in order to minimise the risk.2 Often
the public perceives this risk as considerably greater than the
reality as determined from mortality and morbidity data.
Clearly, decisions on the balance of risk versus the cost of
averting that risk need to be based on correct assessments of
the risk. One study in the United States found that the public
saw the risks from nuclear power as greater than those from

chest radiography- the opposite of the observed conclusion
from mortality and morbidity data.' Nuclear power was seen
as a greater health risk than smoking by non-professional
women voters and students but not by business and profes-
sional people.

In measuring the risks to health from radioactive waste the
first step is assessing the effects of other factors, including
natural radiation. The mean annual dose of radiation received
in Britain is in the order of 2-5 mSv, of which 87% is from
natural sources-and half of that is from radon, which is
present only in limited areas. The rest is from man made
sources. Radiation of medical origin contributes 12%, and
the remaining 1% includes a small amount of occupational
exposure and exposure from fall out, and so on.

Independent bodies, including the International Commis-
sion on Radiological Protection, the United Nations scientific
committee on the effects of atomic radiation, and the United
States National Academy of Sciences committee on biological
effects of ionising radiations have made recent estimates of the
effects of radiation. They set dose limits that are based on the
different susceptibilities of various organs. In 1977 the
International Commission on Radiological Protection set a
limit of 5 mSv a year for members of the public.2 In 1985 it
recommended a lifetime exposure not exceeding 1 mSV a
year.5 There is at present an international debate taking place
as to whether the annual limits should be decreased further.
How much does waste contribute to this exposure? Low

level radioactive waste consists mostly of lightly contaminated
rubbish such as discarded protective clothing, used wrapping
materials, and worn out or damaged plant and equipment. It
contains mostly short life radionuclides, and no shielding is
needed when it is being transported. Intermediate waste
contains, for example, sludges and gas filters from nuclear
power stations. It is more concentrated, tends to be 1000
times more active than low level waste, and does need
shielding. More than three quarters of waste in both the low
and intermediate categories comes from the nuclear industry.
Disposal of intermediate waste that has a long half life is not
included in this discussion.
The use or disposal of radioactive substances anywhere in

Britain has to be registered to facilitate inspection and
monitoring by Her Majesty's Inspectors of Pollution, part of
the Department of the Environment. For commercial nuclear
installations the task falls on the Nuclear Installations
Inspectorate, which is part ofthe Health and Safety Executive.
These inspectors measure discharges and environmental
levels to provide independent data and to determine compli-
ance with and the adequacy of the regulations.6 Aerial and
liquid discharges are included in these responsibilities. In
England the Department ofthe Environment and the Ministry
of Agriculture, Fisheries, and Food are responsible for
agreeing waste management arrangements and share respon-
sibility for developing a strategy for managing radioactive
waste. The total discharges from the nuclear industry are
estimated by the National Radiological Protection Board to be
of the order of 1 [tSv a person a year if spread out over the
whole population.7 Solid waste from the nuclear industry,
hospitals, industry, universities, and the Ministry of Defence
is disposed of by the United Kingdom Nuclear Industry
Radioactive Waste Executive (Nirex). Both the National
Radiological Protection Board, which is an independent
body, and Nirex have research programmes that not only
estimate ground water flow, gaseous discharges, and other
natural events such as earth movement but also human
interference with waste deposits.8 The symposium held in
New York made it clear that such assessments need to look
not only at the quantitative aspects of risk assessment but also
at the responses of policy to informed public opinion.9 Plenty
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of information is made available from the various agencies and
other experts to fuel public debate. "I

Yet in both the United States and Britain, though the
incidence of death and ill health from low level radioactive
waste seems very small, "for the public, perceptions frequently
have greater reality than the epidemiologists' risk assessments
and statistical models."" The National Radiological Protec-
tion Board is on record as saying, "we have to reconcile two
objectives, one of protecting against radiation and the other of
protecting against fear" and "The crisis is not one of health
but of social and political confidence" (National Radiological
Protection Board, corporate plan 1989/90 to 1993/94, 1989).
The agencies continue to hope that their presentation of
factual information will remove some of the novelty from
radiation and so alter false perceptions. The most contentious
issue, however, is the possible hazard from human factors,
which in the past have led to the failure of technical systems
thought to be safe. Any continuing public debate must include
the place ofhuman error and interference, including industrial
development of other actions. This may be the most difficult
and painful issue in the making of a policy.
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Dyspepsia in general practice

Try empirical treatmentfirst and investigate
patients who do not respond

Dyspepsia, an ill defined collection of upper abdominal
symptoms,'" affects 25% to 30% of the community and
accounts for 3% to 4% of general practitioner consultations.'
Despite a substantial decline in the prevalence of peptic
ulceration over the past 20 years the incidence of dyspepsia
has remained constant.' It continues to pose a diagnostic and
therapeutic challenge to the clinician: faced with limited
resources but increased public expectations of health care he
or she has to decide who to investigate.

Lord Moynihan's optimistic prediction that in most
patients with dyspepsia a diagnosis could be made from the
history alone has not withstood the test of time.4 Even
experienced clinicians achieve a diagnostic accuracy of only
45% to 50%. This accuracy may be increased to 70% to 80%
by using a predefined, structured questionnaire, but such
an approach is unlikely to be adopted by many busy general

practitioners.' One solution is to refer all dyspeptic patients
for investigation before starting treatment. Upper gastro-
intestinal endoscopy has a high diagnostic accuracy for peptic
ulcer and cancer (over 90%), a low complication rate (less than
1%), and is available in most British hospitals. During the
past 10 years the rate of referral of dyspeptic patients for
upper gastrointestinal endoscopy has shown a dramatic rise.6
Unfortunately, in most hospitals this growth in demand for
the service has outstripped the resources available, and the
result has been the creation of waiting lists or at best
saturation of existing clinics. The system does not have
the capacity to absorb more work so the answer must be a
re-evaluation of the selection of patients with dyspepsia for
investigation.
The first point to make in such an evaluation is that while

an accurate diagnosis of the cause of dyspepsia may be
academically desirable it is not essential for managing most
patients. Many will respond well to a short course of
treatment with antacids or H2 receptor antagonists; those
suspected of having serious disease may still be referred
for early investigation. Several studies have examined the
discriminant value of various dyspeptic symptoms and have
attempted to provide scoring systems for identifying the
"high risk" patients for early referral.'5` None of these
systems is ideal, being either too cumbersome for routine use
or lacking in sensitivity.7 Some symptoms-such as severe or
persistent pain, vomiting, anorexia, and loss of weight-
clearly load the dice in favour of a diagnosis of peptic ulcer or
cancer. Age is important when screening patients with
dyspepsia for cancer. Below the age of 45 the incidence of
oesophageal and gastric cancer is very- low, and there is no
justification for the use of endoscopy in these patients merely
to detect early cancer.6'o Only 1% of all dyspeptic patients will
be found to have oesophageal or gastric cancer, and in only six
per 10000 patients will "early" gastric cancer be detected at
endoscopy.'0
Most dyspeptic patients can be treated for four to six weeks

with antacids before any investigation needs to be performed.
Those who respond to such treatment may be reassured,
while those who fail to improve should be referred for
investigation. Is there any evidence that such a delay could
harm patients with peptic ulcer or upper gastrointestinal
cancer? Many controlled trials of treatment with placebo or
antacid have shown that patients in both groups rarely
develop serious complications over four to six weeks of
observation." Nor is there any evidence that a four to
six week delay in diagnosis will adversely affect the natural
course of or surgical cure rate for oesophageal or gastric
cancer.'0 Furthermore, if all dyspeptic patients were referred
for endoscopy and no additional resources were made
available then waiting lists of over four weeks would become
increasingly common, defeating the whole object of early
investigation.
Are there any patients who should be investigated as soon as

possible? Patients with symptoms very suggestive of cancer-
such as dysphagia, anorexia, and loss of weight-clearly
require urgent diagnosis. Those patients with ulcers who have
evidence of recent substantial gastrointestinal haemorrhage
should be referred early. Finally, patients who are taking
non-steroidal anti-inflammatory drugs should be considered
for early endoscopy; these patients are often elderly and if
they develop complications have increased overall and
surgical mortality.'2
Over half of all dyspeptic patients respond well to an

empirical trial of treatment coupled with reassurance,
allowing those at higher risk to be defined and so given ready
access to early investigation. Acceptance of such a referral
code may also lead to general practitioners being given more
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