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The Environmental Protection Agency
Toxic Substances Control Act
Systematic Review Method May
Curtail Science Used to Inform
Policies, With Profound Implications
for Public Health
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and Rodenberg, p. 980.

Every day, the public is ex-
posed to multiple industrial chem-
icals via food, water, air, and
consumer products. Many are
known to be toxic and can in-
crease the risk of adverse health
effects, including cancer, asthma,
developmental disabilities, and
infertility. The US Environmental
Protection Agency (EPA) is re-
sponsible for making evidence-
based policies to limit exposure to
dangerous chemicals. To inform
potential chemical regulations, a
core component of the EPA’s
duty is to evaluate data on the
hazards and risks of industrial
chemicals under the 1976 Toxic
Substances Control Act (TSCA;
Pub L No. 94-469), the law
covering chemicals in com-
merce. Congress reformed the
TSCA after widespread recog-
nition of fatal flaws in the 1976
law. Under it, the EPA could
not even restrict asbestos, a
known human carcinogen. In
2016, President Barack Obama
signed the Frank R. Lautenberg
Chemical Safety for the 21st
Century Act (Pub L No. 114-
182), overhauling TSCA after
40 years. The TSCA covers
more than 40 000 chemicals in
the marketplace. The EPA’s

action (or inaction) on these
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chemicals has major implica-
tions for human health in the
United States because of federal
law preempting states and be-
yond the United States because
of global commerce and trade
agreements.

Pursuant to implementation
of the new law, the EPA’s Office
of Chemical Safety and Pollution
Prevention recently released a
methodology for collecting,
evaluating, and interpreting sci-
entific evidence on chemicals
(http://bit.ly/2TFEDrF). The
EPA officially calls the method a
“systematic review” framework
for TSCA, but it is systematic in
name only, as it falls far short of
best practices for systematic re-
views. Application of the TSCA
method will exclude relevant
research from chemical assess-
ments, leading to underesti-
mation of health risks and
resulting in inadequate poli-
cies that allow unsafe chemical
exposures, thus harming
public health. The TSCA sys-
tematic review method could
be especially detrimental for
populations more vulnerable
to chemical exposures, such
as pregnant women and

children.

INTERNATIONAL
CONSENSUS ON
METHODS

Systematic review methodol-
ogy originated more than 40
years ago in psychology and is
now the standard for evaluating
intervention eftectiveness in
evidence-based medicine. Well-
conducted systematic reviews
have saved lives and money by
providing a comprehensive,
unbiased evaluation of the

. 1
evidence.
International scientific orga-

nizations (e.g., Cochrane and
Campbell collaborations) de-
veloped, advanced, and applied
the methodology. In 2009, the
Navigation Guide systematic
review method adapted these
clinical research synthesis
methods for environmental
health evidence streams and de-
cision contexts. In 2013, the
National Toxicology Program’s
Oftice of Health Assessment and
Translation (OHAT) developed
a comparable method (http://bit.
ly/2H9M]jN7), and scientists at
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the EPA’s Integrated Risk Infor-
mation System program played
an important role in the devel-
opment and implementation of’
systematic review methods. Im-
portantly, the Integrated Risk
Information System’s review
method has been positively eval-
uated by the National Academies
of Sciences and does not have the
problems we list (http://bit.ly/
2EKyZuQ). Peer-reviewed case
studies demonstrated the value of
systematic reviews in environ-
mental health,? and the National
Academies of Sciences has rec-
ommended the Navigation
Guide and OHAT’s methods for
chemical evaluations (http://bit.ly/
2VNzew5).

FLAWS IN THE NEW
METHODOLOGY

The 2016 TSCA law man-
dates that the EPA make de-
cisions about chemical risks on
the basis of the “best available
science” and the “weight of the
scientific evidence.” The EPA
defined “weight of the scientific
evidence” in its 2017 regulations
as follows:

a systematic review method,
applied in a manner suited to
the nature of the evidence or
decision, that uses a preestablished
protocol to comprehensively,
objectively, transparently, and
consistently identify and evalu-
ate each stream of evidence, includ-
ing strengths, limitations, and
relevance of each study and to
integrate evidence as necessary
and appropriate based on strengths,
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Best practices for a systematic review
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Problems in EPA’s TSCA
systematic review method

1. Should be done prior X
to conducting the review

2a./2b. Should be done

prior to conducting the X
review

3. Missing, required by X
regulation

4, Fails to include/exclude
studies based on a protocol’s X
pre-specified criteria

5. Uses a quantitative scoring
method to consider metrics
not related to study quality

Relevant studies excluded
prior to integrating evidence

6. Missing, required by X
regulation

7. Missing X

8. Missing X

Note. EPA = Environmental Protection Agency; Mech. = mechanistic; TSCA = Toxic Substances Control Act. The TSCA method
is missing steps, does not follow established best practices for systematic review, and does not conform to regulatory

requirements.

Source. Adapted from the National Academies of Sciences (http://bit.ly/2CbAd1A) and the Institute of Medicine (http://bit.ly/

2NRpPkaq).

FIGURE 1—A Comparison of General Steps for a Systematic Review and the Toxic Substances

Control Act's Systematic Review Method
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limitations, and relevance. (http://bitly/
2SVDGa8)

However, instead of building
on current well-established methods,
the EPA issued a new TSCA method-
ology thatis inconsistent with the
definition in regulation and with
empirical evidence. It also has
three fundamental flaws.

INCOMPLETENESS

First, the TSCA method is
incomplete. As shown in Figure
1, it lacks numerous essential
systematic review elements. For
example, it includes neither an
explicit method for evaluating
the overall body of each evidence
stream (animal, human, mecha-
nistic) nor a method for inte-
grating two or more streams of
evidence (http://bitly/2NRpPkq,
http://bit.ly/2CbAd1A).* A critical
missing piece is creating protocols
for all review components before
conducting the review to minimize
bias and ensure transparency in
decision making, specified as best
practice by all established methods
(http://bitly/2NRpPkq, http://
bitly/2CbAd1A).” The EPA’s
2017 regulation also requires this
best practice, mandating that the
agency use “a preestablished pro-
tocol” to conduct assessments.

AN INAPPROPRIATE
SCORING SCHEME
Second, the TSCA systematic
review method establishes an
inappropriate scoring scheme for
the quality of studies by assigning
numerical scores to various study
components and calculating an
overall “quality score.” The im-
plicit assumption in quantitative
scoring methods such as the
EPA’s is that we understand how
much each factor used to evaluate
study quality contributes to the
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overall quality and that these
factors are independent of each
other. This is not a scientifically
supportable underlying assump-
tion, as researchers have docu-
mented that such scoring methods
have unknown validity and may
contain invalid items. Thus, results
of a quality score are not predictive
of the quality of studies (http://bit.
ly/2CbAd1A).

An examination of the appli-
cation of quality scores in meta-
analysis found that quality score
weighting produced biased effect
estimates because quality is not a
singular dimension that is addi-
tive, but may be nonadditive and
nonlinear.® The National Acad-
emies recommended against the
use of scoring systems, conclud-
ing, “There is no empirical basis
for weighting the different cri-
teria in the scores. . . . The current
standard in evaluation of clinical
research calls for reporting each
component of the assessment tool
separately and not calculating an
overall numeric score” (http://
bit.ly/2CbAd1A). In addition,
the new TSCA methodology
scores study components that
are unrelated to research quality,
for instance, how completely the
authors of a study reported the
methods used. This will result in a
biased evaluation of the literature.

INCENTIVES TO
DISRECARD RELEVANT
RESEARCH

Third, the new TSCA
methodology could disregard
relevant research findings be-
cause it uses this scoring scheme
to exclude studies that have only
a single reporting or methodo-
logical limitation. It is inappro-
priate to use a single limitation to
exclude relevant studies, as the
EPA’s 2017 regulation requires
consideration of all relevant
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science while accounting for
“strengths and limitations.” This
is also consistent with approaches
in established systematic review
methodologies (http://bit.ly/
2VNzew5, http://bit.ly/
2H9M;jN7).* Furthermore, there
is no empirical evidence that the
“critical metrics” the EPA uses
to exclude studies are related

to study quality. For example,
to score human epidemiology
studies, some critical metrics are
whether the eligibility criteria,
sources, and methods for select-
ing participants were reported.
If not reported, the study may be
scored “low quality” or “un-
acceptable for use.” It has,
however, been documented that
how completely and clearly a
study is reported is not a valid
measure of the quality of the
underlying research.” Thus the
TSCA criteria could exclude
many high-quality epidemio-
logical studies. The first applica-
tion of the TSCA method in
evaluations of five persistent,
bioaccumulative, and toxic chem-
icals excluded almost 500 studies
that “did not meet evaluation
criteria” of the new methodology
(http://bitly/2XPVWp0).

In summary, the TSCA
method ignores significant sci-
entific and internationally ac-
cepted rules and procedures for
conducting systematic reviews,
which will result in incomplete
and biased chemical evaluations—
ultimately leading to policy de-
cisions on billions of pounds of
industrial chemicals that threaten
public health. We recommend
that for TSCA evaluations, the
EPA adopt and implement exist-
ing empirically based methodol-
ogy as the National Academies
recommends for chemical evalu-
ations (http://bitly/2VNzew5,
http://bit.ly/2HIMjN7, http://
bitly/2EKyZuQ).” Using
these methods would enable the
EPA to make the best science-based

decisions to protect the
environment and human

health. AJPH
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