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There are good clinical, scientific, and social reasons to strengthen links
between biomedical and environmental research
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Abstract

Clinical epidemiology rarely addresses biological, clinical, epidemiological, environmental, economic, and other social and scientific
issues posed by environmental chemical contaminants such as endocrine-disrupting chemicals. There is a considerable gap between
research and practice in clinical medicine and in environmental health. Organizations often fail to appreciate the human and economic costs
of the diseases that environmental chemical contaminants contribute to cause. Also, the relative lack of attention to environmental causes of
disease by researchers in medicine and clinical epidemiology cannot be explained just on scientific grounds. Many scientists have shown the
virtues of integrative research. Knowledge on the causes of disease is often secondary in clinical practice, but in other instances, to help
patients, clinicians tackle causes of diseases. We can better address how environmental contaminants influence negatively not just the occur-
rence of disease but its course. To do so, we can generate better evidence and strengthen the social conversation on environmental influences
on all dimensions of health and disease. © 2019 Elsevier Inc. All rights reserved.
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Two articles in the Journal [1,2] are somewhat unusual
contributions because clinical epidemiology rarely ad-
dresses the biological, clinical, epidemiological, environ-
mental, economic, or other social and scientific issues
posed by chemical contaminants such as endocrine disrupt-
ing chemicals (EDCs). But maybe this impression is factu-
ally wrong and environmental factors are more often
addressed in clinical epidemiology than we think. EDCs
and other environmental factors are relevant to clinical out-
comes and deserve attention from this research community.

Similarly, and more broadly, we perceive a considerable
gap between research and practice in clinical medicine,
and research and practice in environmental health. Here,
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“practice” includes not just clinical care but also private
(e.g., company-based) and public policies [3,4]. Fortunately,
there are notable exceptions where clinicians and environ-
mental health scientists are working collaboratively to tackle
important clinical and public health problems. They include
excellent work by numerous groups to improve both knowl-
edge and professional activities [5]. Such evidence is used by
some clinical organizations including the Endocrine Society,
the International Federation of Gynecology and Obstetrics,
and the American Academy of Pediatrics. The work of such
groups integrates well environmental health into clinical
practice and health policies.

Lee and Jacobs describe some methodological limitations
and other challenges in human studies of EDCs [1]. We
believe that these challenges, while remarkable and common
in science, are not insurmountable. Numerous expert groups
including the National Academy of Sciences [6], the World
Health Organization and the United Nations Environment Pro-
gramme [7], and experts with the Endocrine Society [8] have
shown that—despite limitations—there is strong evidence that
EDCs adversely affect human health and that individual and
social efforts can successfully prevent harms [9,10]. The
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relative lack of attention to environmental causes of disease by
many health professionals (and many as well in clinical epide-
miology) cannot be explained on purely scientific grounds; it
is largely due to socioeconomic and political biases [11].
Certainly, a vast number of social, economic, educational,
environmental, public health, and clinical problems of rele-
vance pose difficulties to solve [1]. Yet, to discard several
types of human studies is not the way to go. A considerable
amount of evidence shows the virtues of integrative research
and the positive societal impact of policies that control human
exposure to toxicants such as EDCs [3.,4,11,12].

How can we address the gap between clinical medicine
and environmental health? One way is for practitioners and
researchers to acknowledge the political and socioeco-
nomic forces that influence research and practice [5—11]:
To mention just one set of issues, individuals and organiza-
tions often fail to appreciate and quantify the human and
economic costs of the diseases that environmental chemical
contaminants contribute to cause [2,5,13—15]. Worse,
some organizations with vested interests in the status quo
argue that there is insufficient evidence to link EDCs to
any health effects. They pretend that there is no need to
make changes in chemical regulation, production, market-
ing or use, and they employ similar strategies as the to-
bacco industry [16—19]. Nevertheless, it is easy to
acknowledge that some environmental chemicals are
creating legitimate benefits (for producers, individuals, so-
ciety), whereas others cause avoidable harms [9]. The latter
include human disease and suffering, loss of IQ points and
of quality of life, health care expenditures, and environ-
mental damage [2,5—10,13,14]. When we acknowledge
such ambivalent realities, it becomes clearer that failure
to act is not a feasible and moral choice.

The common absence of environmental health knowledge
in clinical practice may partly occur because causes of dis-
ease are often secondary or unimportant in clinical practice,
at least in some clinical settings and institutions. For
instance, in practice, oncologists usually focus on diagnosis
and treatment and much less on etiology. Also, in medical
sciences, evidence on pathophysiologic and therapeutic
mechanisms is often imperfect, especially concerning EDCs
and other environmental health matters. But we know that a
complete understanding of mechanisms may not be neces-
sary to act effectively in medicine, public health, and various
other professions [12,20]. For example, knowing precisely
how lead affects the developing brain and intelligence is
not required to acknowledge that it does—as so much
research shows—, nor is detailed mechanistic knowledge al-
ways needed to take action to control exposure. Decisions
about whether to act on EDCs and other environmental con-
taminants should not be driven solely by the available evi-
dence on mechanisms, but also by the severity of the
consequences if precautionary action is not taken (e.g., by
the “costs of inaction’”) [7—10,12,16,20].

In many instances, to help sick and healthy individuals,
clinicians do tackle causes of diseases. Such causal

processes very often interact at individual and contextual
levels (e.g., harmful exposures to infectious and noninfec-
tious agents and processes, working conditions, physical
activity, diet, or other lifestyles and psychosocial stressors
are often related to social structures and, hence, to living
conditions in the family, school, work, or household)
[12]. The main sources and pathways of exposure to and
contamination by EDCs and other environmental chemical
contaminants are the air, water, food, food contact mate-
rials, and other consumer goods (i.e., furniture, electronics,
toys, cooking tools, cosmetics, etc.) [6—10,20,21]. A
remarkable example of how these issues are evolving scien-
tifically and socially—but alas, not yet much clinically—is
the increasing awareness of and concern about the presence
of plastic residues in human blood, urine, and stool [22,23].
Questions about these issues of environmental health are
increasingly posed in clinical settings.

All previous issues notwithstanding, it would not be
fair to only blame clinical habits, or public and private
medical policies, for the current gap between research
and practice in clinical and environmental sciences. We—
notably, scholars in environmental health and clinical
epidemiology—are probably failing to sufficiently consider
how environmental contaminants influence negatively not
only the causes and occurrence of disease but also its
course, including response to treatment, quality of life,
and survival [24]. “To sufficiently consider” how environ-
mental contaminants negatively influence the disease
course, we need to raise better evidence and to hold a more
intense conversation among all parties involved in assessing
and acting on environmental influences on all dimensions
of health and disease. There are good scientific, clinical,
and social reasons to do so.
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