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The perception of science as an objective and therefore reliably factual discipline has commonly led lay
people and scientists themselves to accept the body of
scientific knowledge as authoritative. However, the
world has changed tremendously in the last 50 years
and we are faced with a tremendous amount of uncertainty. We now live in an environment awash in synthetic compounds, which present a vast array of unknown and potential threats to human health. Public
health professionals struggle to develop new approaches to the analysis and presentation of data on
environmental effects of toxic exposures. Scientific
explanation of links between illness and disease are
necessarily incomplete and fraught with uncertainty,
which may or may not be communicated to policy
makers and the public. The complexity of establishing
a causal link between environment and illness is calling into question the explanatory power of science
and is creating a space for other voices to be heard. As
the precautionary principle suggests, the presence of
uncertainty makes objectivity difficult to achieve, and
requires careful understanding and communication
of the context of the data, including the human and
social context in which toxic exposures take place.
Recognition of uncertainty and subjectivity require
new analytical approaches and the incorporation of
lay perspectives.
In light of the changing intellectual climate, Illness
and the Environment: A Reader in Contested Medicine, edited by Steve Kroll-Smith, Phil Brown, and Valerie J.
Gunter, offers important perspectives on how the degradation of health by toxic environments has been
addressed by health scientists, policy makers, and citizens. This collection of 25 essays takes a sociological
approach to illness, emphasizing the various forms of
knowledge and the complex social matrix of environmental health. The editors point out that “when epidemiologists study infectious diseases, they typically

take into account a range of social, economic and
political factors, yet when they study toxic waste or
chemical changes in the biosphere that induce diseases, they usually disclaim those same social factors.”
Collectively, the essays illustrate the critical importance
of looking at all elements of an environmental health
problem. They present a multifaceted picture of uncertainty and conflict surrounding the connection
between environment and health in the “postnatural
world.” This book addresses different aspects of the
kind of science necessary under a precautionary principle paradigm, including recognition and identification of the nature and source of uncertainty and its
manipulation by interested parties, and the need for
democratic participation in the design and implementation of science and subsequent policy. Together, the
essays point the reader toward a broader, precautionary, system-level understanding of environmental health
knowledge, incorporating a wider range of contributions and a clearer understanding of the limitations of
each.
Science is not objective. Choice of experimental
design, combined with disciplinary specialization, can
create blind spots. Epidemiological data, often central
to environmental health science, is frequently rife with
uncertainty given the limits of natural human experiments and the heavy focus on individual risk factors.
In “Limits of Epidemiology,” Steve Wing, as have others, calls for a shift of epidemiology away from a reductionist, individual risk factor approach, toward examination of context and population-level causes of
disease.1,2 Further, Wing reminds us that epidemiology
is not objective, but “makes a political commitment to
the status quo by excluding these issues from public
health consideration.” He concludes that social responsibility should be an integral part of scientific
inquiry, and demands that environmental health science open its eyes to the wider world.
Though Wing argues that science itself must change,
Elaine Draper’s essay suggests it is also critical to examine the influences on development and use of scientific results. The “impartial” mask of science may be
donned by those who wish to achieve a particular
agenda. Scientists often generate point values, which
may be presented as proof of safety, in spite of the
numbers having been boiled down from a kettle of
uncertainty and influence. Draper’s essay, “Competing Conceptions of Safety: High-Risk Workers or High-
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Risk Work?”, reviews employers’ use of genetic testing,
which has been embraced by some as a way to screen
out workers who might be particularly susceptible to
occupational health risks. The screening tests have
limited predictive value, are narrow in scope, and can
stigmatize workers. However, the most powerful argument presented against genetic screening may be the
flawed use of uncertainty and error bias by employers.
Draper makes the point that employers demand very
high standards of proof for data that might require
them to change their chemical use, and very low standards for data that allows them to maintain the status
quo or introduce a new chemical. Screening tests, for
example, are endorsed in spite of questions about
their effectiveness, while findings of abnormalities in
genetic monitoring, which might indicate risks to all
workers, are given little credence.
An essay by Grace Ziem and Barry Castleman, and a
follow-up by David Allen, address the issue of Threshold Limit Values (TLVs), which are used by federal,
state, and local agencies to protect workers from dangerous exposures. Ziem and Castleman describe how
TLVs are often established on the basis of uncertain
and/or invalid science and tainted heavily by corporate influence and negotiation. Allen maintains that
though workplace safety has improved since the Ziem
and Castleman article was written, it is still true that
the TLVs are based on uncertain science and politics,
and are “public fictions that work to persuade us that
the world, or a part of it, can be trusted.” This trust is
founded on public perception that science, and therefore the policy founded upon it, is objective and reliable. However, uncertainty and social influence, in
combination, are inevitable in the practice of science
and cannot provide objectivity or reliability. The failure to achieve objectivity demands a rethinking of the
conduct and design of science, as well as its integration into policy.
“Environmental Politics and Science: The Case of
PBB Contamination in Michigan” by Michael Reich is
a well thought-out analysis of this relationship between
environmental health science and policy. Those who
make and implement policy, more often than not,
present the science on which it is based in a halo of
certainty. Reich writes, “. . . once an agency becomes
committed to a position, the uncertainty tends to fade
away and the definition of the problem tends to resist
change.” Community members experiencing toxics
contamination challenge the relationship between science and policy on the basis of both the masked uncertainty and on hidden value judgments. As an example of this, Reich describes the contamination of
animal feed with polybrominated biphenyls (PBB) in

Michigan in the 1970s. Even as the extent of the problem became clearer, the involved state agencies stuck
by their initial numbers on the degree and the size of
the contamination, as well as the health threats posed.
These numbers, like all scientific results, involved various kinds of uncertainty, but the agencies became too
invested in them to let them go. Public health agencies often cling to uncertainty in science as a way to
justify assuming the best.3 Reich notes that policy
makers, to legitimize policy based on science, tend to
depend on the popular image of objective, rational
scientists. However, “actual scientists respond in various ways to uncertainty, not always upholding professional ideals and scientific principles, and sometimes
submitting to organizational demands and private interests.” This essay illustrates the need to look at science
itself in context, and to evaluate the connection between science, policy, and the needs of the community.
In the precautionary paradigm, the acknowledgement of these kinds of uncertainty and subjectivity
invites the incorporation of other subjective contributions, particularly from the affected communities.
“Popular Epidemiology and Toxic Waste Contamination: Lay and Professional Ways of Knowing” by Phil
Brown describes how lay knowledge can become lay
science. In the case of leukemia in Woburn, Massachusetts, professionals interpreted uncertain data as inadequate to show a link between disease and the environment, though the community members believed
the opposite. Lay involvement in science identifies the
weaknesses of both well designed and flawed normal
science, including inappropriately high burdens of
proof, and can contribute valuable data to scientific
investigation. In Woburn, citizens took the unusual
step of working with several scientists to design a community-based study. However, even the results of this
study were initially rejected as biased by the larger
professional world. Brown concludes that “popular
epidemiology”—integrating lay participation—has “the
potential to bring citizens and scientists together” in a
mutually beneficial relationship. Many of the other
essays in this collection also highlight the importance
of social context and social movements, such as civil
rights, environmental justice, and the call for better
health care for low-income communities, in bringing
health problems to public eye. Even when the science
is there, policy may not follow, and social and political
pressures are necessary to create momentum.
Illness and the Environment covers a wide range of
topics, case studies, theories, and stakeholder groups.
It is an ambitious book, and, predictably, some of the
chapters are less thought provoking and less relevant
than others. However, the point of the book—that
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environmental illness is as subject to sociopolitical context as other illnesses—is driven home effectively. Evaluating environmental health requires an eye on the big
picture, as well as an ear to a variety of voices. Perhaps
the only way to integrate these elements is to bring
democracy into the practice of science and the development of policy. This book raises many questions,
the most important of which may be: How can we
change environmental health science and decisionmaking to incorporate a democratic, holistic view of
the world? The editors state that this book is intended
as a foundation for further study. It can also be seen as
a guide for the development of science and policy,
which protects human and community health. What
this book can teach us is that we are all subjective—
community activists, scientists, and policy makers alike.
Scientists, who choose to work with a community or
are honest about the level of uncertainty in their data,
and policy makers, who make precautionary decisions
and are simply making explicit their own value judgments, are refusing to hide behind the ruse of objectivity. These choices should be honored and encouraged. Our current methods of processing uncertainty
increase the potential for misuse of data and undermine objectivity. Creating better ways of doing and
explaining science, in tandem with more thoughtful
policy-making processes, requires careful consideration
of context and the incorporation of additional per-
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spectives. We need to have the courage to ask the big
questions about the big picture, and work to integrate
qualitative and quantitative, lay and scientific, microand macro-information. This book outlines for us what
we have often missed: Environmental health does not
exist in a vacuum, and to pretend that it does is dangerous and irresponsible. We need to take steps now,
under the precautionary paradigm, toward better understanding of health and the environment, using every tool at our disposal.
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