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SEARCHING for safety is rather like the 
quest for the Holy Grail. Like the Grail, 
absolute safety probably does not exist, 
but that doesn't matter when there is so 
much to be discovered in striving for it. 
And safety is intangible - it can be 
measured only by negatives, that is, the 
absence of illness, injury or dead bodies. 

Sadly, we cannot talk about negatives 
when considering the safety record of 
many countries over the past few years. 
Take British industry and agriculture. The 
huge loss of life in the Piper Alpha disaster 
in the North Sea dwarfs every other 
incident recorded in annual statistics, 
which show that deaths from accidents on 
building sites and farms are on the 
increase, whereas they have fallen in the 
manufacturing and mining industries. But 
economic recession has forced the latter 
industries to contract, and reduce their 
workforces, and so the apparent improve
ment in their safety record is not real. 

Accident statistics are tangible enough. 
More difficult to compute are the deaths 
caused by exposure to hazardous sub
stances, particularly carcinogens, at work. 
Many of these cases never get into the 
records. Given the choice we would all 
avoid contact with compounds that might 
cause cancer, but for millions of workers 
there is no choice - exposure to these 
agents is a fact of life and the decisions 
governing them are made by someone 
else. In Search of Safety describes how 
some of these decisions are made in the 
United States, and I found the book 
exemplary in its discussion of the often 
conflicting evidence about hazards, the 
activities of various pressure groups and 
the horse-trading that is so much a part of 
the regulatory process. 

To illustrate their theme, Graham and 
his co-authors chose two controversial 
chemicals - formaldehyde and benzene 
-to which we are all exposed, be it at 
work or through urea-formaldehyde 
insulation in our homes, through car 
exhausts and through petrol at filling 
stations. Rules governing both chemicals 
have been laid down by several regulatory 

agencies and, as with most decisions in the 
United States, have been challenged in 
the courts. The challenges have often 
centred on the validity of the data used to 
determine exposures that may be safe, but 
which at least ought to be acceptable. In 
the case of formaldehyde, rulings were 
based primarily on evidence from experi
ments on animals, whereas human epi
demiology served as the foundation on 
which to establish guidelines for benzene. 

The animal evidence on formaldehyde 
is not clear cut. As Graham and his 
colleagues point out, the first problem is 
that although the chemical causes nasal 
cancer in rodents, there is only one report 
of a higher incidence of nasal cancer in 
human beings, most of the other studies 
describing increased incidences of lung 
and brain cancers, and leukaemia. Erect
ing a plausible hypothesis to explain how 
formaldehyde - which is rapidly meta
bolized in vivo - could cause cancer at 
sites far removed from its point of entry 
into the body (the lungs) has so far proved 
insurmountable. Equally confusing is the 
dose-response effect of formaldehyde on 
rats. At 14.3 parts per million, 50 per 
cent of the animals developed squamous 
cell carcinomas of the nasal cavity but at 
5.6 parts per million only one per cent 
had these tumours. On the face of it, 
the evidence suggests that there are 
different carcinogenic responses operating 
at high and low doses, otherwise there 
ought to have been more tumours at the 
lower dose or less at the higher. These 
data create a problem for those who use 
models to predict the risk to man of 
low-level exposures, as there is consider
able uncertainty about the number of 
tumours that might result. This uncer
tainty makes it possible for industry, or 
environmental groups, to challenge any 

regulatory decisions in the courts. 
Benzene raises other problems. 

Epidemiological studies in Turkey and 
Italy have established beyond doubt that 
benzene causes leukaemia in human 
beings, but the critical aerial concentra
tion of the chemical is still not known. 
And there is some irony in the fact that 
regulatory agencies have been more 
concerned to reduce the average exposure 
to benzene over the working day, whereas 
In Search of Safety points out there is now 
good evidence to suggest that exposure to 
high concentrations over short periods is 
far more dangerous. In view of this, 
Graham and his co-authors suggest that 
"occupational exposure standards that 
significantly reduce allowable peak 
exposures might be more productive than 
those that strive merely to lower the TWA 
[time-weighted average]". 

To round out the book, the authors 
consider the role of the courts in evaluat
ing evidence, whether yet more scientific 
investigations would help, or hinder, 
regulatory action, and what role scientists 
ought to play in the process. Given the 
complexity of the arguments involved in 
regulation, they believe that the threat of 
litigation by industry has forced regulatory 
agencies to be more conservative in their 
rulings than the agencies would have pre
ferred. Disapproval of this state of affairs 
is evident in the book: "[judges] have no 
special claim to wisdom about how to act 
in the face of uncertainty or how to make 
value trade-offs between economics and 
health in the case of particular chemicals". 

On the issue of scientific evidence, 
Graham and his colleagues conclude that 
more is not always helpful, and show how 
in some cases additional evidence has 
actually confused the picture. But they do 
believe that more knowledge about 
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