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There is high demand in environmental health for adoption of a structured process that evaluates and integrates
evidence while making decisions and recommendations transparent. The Grading of Recommendations Assess-
ment, Development and Evaluation (GRADE) framework holds promise to address this demand. For over a de-
cade, GRADE has been applied successfully to areas of clinical medicine, public health, and health policy, but
experience with GRADE in environmental and occupational health is just beginning. Environmental and occupa-
tional health questions focus on understanding whether an exposure is a potential health hazard or risk,
assessing the exposure to understand the extent and magnitude of risk, and exploring interventions to mitigate
exposure or risk. Although GRADE offers many advantages, including its flexibility and methodological rigor,
there are features of the different sources of evidence used in environmental and occupational health that will
require further consideration to assess the need for method refinement. An issue that requires particular atten-
tion is the evaluation and integration of evidence from human, animal, in vitro, and in silico (computermodeling)
studies when determiningwhether an environmental factor represents a potential health hazard or risk. Assess-
ment of the hazard of exposures can produce analyses for use in the GRADE evidence-to-decision (EtD) frame-
work to inform risk-management decisions about removing harmful exposures or mitigating risks. The EtD
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framework allows for grading the strength of the recommendations based on judgments of the certainty in the
evidence (also known as quality of the evidence), as well as other factors that inform recommendations such
as social values and preferences, resource implications, and benefits. GRADE represents an untapped opportunity
for environmental and occupational health tomake evidence-based recommendations in a systematic and trans-
parent manner. The objectives of this article are to provide an overview of GRADE, discuss GRADE's applicability
to environmental health, and identify priority areas for method assessment and development.

© 2016 Elsevier Ltd. All rights reserved.

1. Introduction

There is high demand in environmental and occupational health for
using systematic review methodology and structured frameworks to
evaluate and integrate evidence to support evidence-based and trans-
parent decisions and recommendations (Agency for Toxic Substances
and Disease Registry (ATSDR), 2012; Bruce et al., 2014; EFSA, 2010;
Johnson et al., 2014; Koustas et al., 2014; Lam et al., 2014; Mandrioli
and Silbergeld, 2015; Mandrioli et al., 2014; Murray and Thayer, 2014;
NRC, 2007, 2014a,2014b; Silbergeld and Scherer, 2013; Whaley et al.,
2015; Woodruff and Sutton, 2011; Woodruff and Sutton, 2014). Envi-
ronmental health, which includes occupational health, is a broad field
in which data address all the physical, chemical, and biological factors
external to a person, and all the related factors impacting behaviors
(WHO, 2015). Environmental health questions focus on understanding
whether an exposure is a potential health hazard or risk using exposure
assessments to recognize the extent andmagnitude of exposure, and in-
terventions to prevent or mitigate exposure or risk.

The Grading of Recommendations Assessment, Development, and
Evaluation (GRADE) approach has the potential to improve transparen-
cy in addressing these questions in environmental health assessments.
GRADE represents a rigorous, structured, and transparent process to in-
form decision-making beginningwith well-defined questions, followed
by an assessment of the certainty in the evidence (also called confidence
in the effect or other estimates, or quality of the evidence) (Guyatt et al.,
2011d; Schünemann et al., 2003), and leading to development of rec-
ommendations and decisions.

GRADE is widely used internationally to address topics related to
clinical medicine, public health, and health policy (Atkins et al., 2004;
Guyatt et al., 2011d, 2008; Schünemann et al., 2008), including by pro-
gramswithin theU.S. Centers for Disease Control and Prevention (CDC),
World Health Organization (WHO), the U.S. Agency for Healthcare Re-
search and Quality (AHRQ), and National Institute for Health and Clini-
cal Excellence (NICE) in the United Kingdom and the National Health
and Medical Research Council in Australia (Ahmed et al., 2011;
National Health and Medical Research Council, 2011; Thornton et al.,
2013; Viswanathan et al., 2012;WHO, 2014b). The Cochrane Collabora-
tion, which prepares, maintains, and promotes the accessibility of sys-
tematic reviews, uses the GRADE system for reporting on the quality
of evidence for outcomes in systematic reviews (Higgins et al., 2011;
Schünemann et al., 2011b). Formed in 2000, the GRADE Working
Group now includes over 500 active members from 40 countries and
serves as a think tank for advancing evidence-based decision-making
in multiple disciplines (Schünemann et al., 2003)(see also http://
www.gradeworkinggroup.org/).

Advantages of using the GRADE approach have already been recog-
nized by some within the environmental health field. The Navigation
Guide proposed adapting GRADE for an environmental health context
(Woodruff and Sutton, 2011) and followed-up with a series of case
studies to demonstrate the feasibility of applying GRADE to epidemio-
logical and animal studies (Johnson et al., 2014; Koustas et al., 2014;
Lam et al., 2014; Vesterinen et al., 2014). In 2013, the National Toxicol-
ogy Program's (NTP) Office of Health Assessment and Translation
(OHAT) at the National Institute of Environmental Health Sciences an-
nounced plans to use GRADE in its evaluations to assess the evidence
for associations between environmental exposures and non-cancer
health effects (NTP, 2013, 2015; Rooney et al., 2014). The SYstematic

Review Center for Laboratory animal Experimentation (SYRCLE), is cur-
rently applying the GRADE approach to assess the quality of evidence
from preclinical animal intervention studies (Hooijmans et al., 2014).
GRADE has also been used in recent systematic reviews of epidemiologi-
cal studies of shift work and breast cancer risk (Ijaz et al., 2013), shift
work and cardiovascular disease (Vyas et al., 2012), and adverse effects
related to reduced indoor air quality related to household fuel use
(Bruce et al., 2013; WHO, 2014a). GRADE, including its adoption by
NTP/OHAT and the Navigation Guide, was specifically identified in the
National Academy of Sciences' National Research Council (NRC) review
of the U.S. Environmental Protection Agency's (EPA) Integrated Risk In-
formation System as an approach that would increase the transparency
of evaluating evidence (NRC, 2014a). Use of GRADE in environmental
health is likely to grow as systematic reviews become more common in
the field and the limitations of expert-based narrative review methods
are increasingly recognized (Aiassa et al., 2015; EFSA, 2010; EPA, 2013;
Mandrioli and Silbergeld, 2015;NRC, 2014b;Woodruff and Sutton, 2014).

An additional advantage of GRADE is the GRADE Working Group's
commitment to ongoing methods development and assessment of ap-
plicability to different areas of research. This is critical because experi-
ence with GRADE in the environmental health context is limited.
Work to-date from the Navigation Guide, NTP, and WHO show the
GRADE framework is sufficiently flexible to support use now (Johnson
et al., 2013, 2014; Koustas et al., 2014; Lam et al., 2014; NTP, 2015;
WHO, 2014a); however, areas for further method assessment have
been identified. In this respect, the GRADE Working Group serves as a
vehicle to leverage transdisciplinary skills, knowledge, and resources
to bridge the fields of clinical and environmental health. The objectives
of this article are to provide an overview of the GRADE framework, dis-
cuss applicability of GRADE to environmental and occupational health,
and identify priority areas for method development.

2. GRADE approach

2.1. Formulating the research question

GRADE requires that decision-makers specify key-elements to for-
mulate a relevant and focused question for decision-making (e.g., to
inform clinical and public health guidelines, formulate scientific consen-
sus statements, etc.) (Aiassa et al., 2015; Guyatt et al., 2011b). The key
elements are the components of the question that identify what infor-
mation must be provided in a primary study to evaluate the interven-
tion under assessment and hence answer the question (Aiassa et al.,
2015). For instance, for questions aimed at evaluating interventions,
the key elements are the Population, Intervention, Comparator, and
Outcome (PICO) (Guyatt et al., 2011b; Richardson et al., 1995). Both
beneficial and harmful outcomes that the target populationmay experi-
ence as a result of the intervention should be considered. At present,
GRADE focuses on answering decision-making (i.e., actionable) ques-
tions about interventions (including diagnostic tests and strategies),
though the GRADE framework has been expanded to prognostic ques-
tions (Iorio et al., 2015; Spencer et al., 2012).

2.2. Quality of the evidence

GRADE uses a structured framework to determine overall certainty
in the evidence (CiE) for outcomes across a collection of research studies

2 R.L. Morgan et al. / Environment International xxx (2016) xxx–xxx

Please cite this article as: Morgan, R.L., et al., GRADE: Assessing the quality of evidence in environmental and occupational health, Environ Int
(2016), http://dx.doi.org/10.1016/j.envint.2016.01.004

http://www.gradeworkinggroup.org
http://www.gradeworkinggroup.org
http://dx.doi.org/10.1016/j.envint.2016.01.004


Download English Version:

https://daneshyari.com/en/article/6313096

Download Persian Version:

https://daneshyari.com/article/6313096

Daneshyari.com

https://daneshyari.com/en/article/6313096
https://daneshyari.com/article/6313096
https://daneshyari.com

