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Evidence-to-decision frameworks: a review @@

and analysis to inform decision-making
for environmental health interventions

Susan L. Norris', Max T. Aung?, Nicholas Chartres? ® and Tracey J. Woodruff?

Abstract

Background: Evidence-to-decision (EtD) frameworks provide a structured and transparent approach for groups of
experts to use when formulating recommendations or making decisions. While extensively used for clinical and pub-
lic health recommendations, EtD frameworks are not in widespread use in environmental health. This review sought
to identify, compare and contrast key EtD frameworks for decisions on interventions used in clinical medicine, public
health or environmental health. This information can be used to develop an EtD framework suitable for formulating
recommendations for interventions in environmental health.

Methods: We identified a convenience sample of EtD frameworks used by a range of organizations. We searched
Medline for systematic reviews of frameworks. We summarized the decision criteria in the selected frameworks and
reviews in a qualitative manner.

Findings: Fourteen organizations provided 18 EtD frameworks; most frameworks focused on clinical medicine or
public health interventions; four focused on environmental health and three on economic considerations. Harms of
interventions were examined in all frameworks and benefits in all but one. Other criteria included certainty of the
body of evidence (15 frameworks), resource considerations (15), feasibility (13), equity (12), values (11), acceptability
(11), and human rights (2). There was variation in how specific criteria were defined. The five identified systematic
reviews reported a similar spectrum of EtD criteria.

Interpretation: The EtD frameworks examined encompassed similar criteria, with tailoring to specific audience
needs. Existing frameworks are a useful starting point for development of one tailored to decision-making in environ-
mental health.
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Introduction

It is widely recognized that environmental pollution is an
important determinant of health and that interventions,
in particular policy recommendations, are a key means
by which population health can be improved. The for-
mulation of trustworthy and impactful recommendations
and policies on environmental health interventions is a
complex task, which requires the identification of all rel-
evant data and evidence, their critical appraisal and syn-
thesis and translation into a recommendation or policy.
The processes and methods for hazard identification and
risk assessment of environmental substances based on
systematic reviews of the evidence have advanced con-
siderably in the last decade [1-4]. These approaches have
been largely based on methods developed for clinical
medicine [5], which have been expanded to encompass
public health interventions [6], diagnostic test accuracy
and impact [7], coverage decisions [8, 9], and health tech-
nology assessments (HTA) [10], among others.

The final step in the process of formulating evidence-
informed recommendations and policies involves the
translation of data and evidence on various decision fac-
tors into an explicit recommendation or policy. Evidence-
to-decision (EtD) frameworks provide a structured and
transparent approach for groups of technical experts
or policy-makers to accomplish this step [6, 11]. These
frameworks include explicit criteria which the group
considers individually and in aggregate focused on the
relative benefits and harms, as well as other considera-
tions. Such frameworks can facilitate: i) consideration
of all relevant criteria in the decision-making process; ii)
examination of the pros and cons of each intervention
option; iii) presentation of relevant evidence for each cri-
terion; iv) identification of the reasons for any disagree-
ment within the expert group; v) transparent reporting
of the decision-making process; and vi) crafting of the
rationale statement for each recommendation. Popu-
lated EtD frameworks can also facilitate implementation
by assisting the end-user in understanding how and why
specific recommendations were made, and by providing
data and evidence on each decision criterion which may
facilitate local adoption or adaptation [12].

In environmental health, once hazards are identified
and risks assessed, organizations may want to examine
mitigating and prevention interventions and make rec-
ommendations and policies based on systematic reviews
of research evidence and other data and information. An
EtD framework suitable for environmental health inter-
ventions will facilitate this process. However, such frame-
works have not been widely used in this field.

The objectives of this review were to identify, compare
and contrast key EtD frameworks for interventions in
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clinical medicine, public health and environmental health
and to summarize the main decision criteria across these
frameworks. The identification of these criteria will
inform the development of an EtD framework for use in
formulating recommendations regarding mitigating and
prevention interventions related to exposure to harmful
substances in the environment.

Methods

In order to identify relevant, existing EtD frameworks, we
took two approaches: a search of the peer-reviewed litera-
ture for systematic reviews of EtD frameworks, and iden-
tification of frameworks used by a range of organizations
which make decisions or formulate recommendations in
clinical medicine, or public or environmental health.

Scope

The focus of this paper is on the substantive criteria for
decision-making with respect to interventions, including
both normative criteria (what should be done) and feasi-
bility criteria (what can be done) [13]. Criteria related to
the process of decision-making are beyond the scope of
this work.

There are an increasing number of organizations which
use systematic and transparent approaches to synthesize
evidence in environmental health for hazard identifica-
tion [14], risk assessment [15], and for the synthesis of the
benefits and harms of interventions [16]. These organiza-
tions were not included in the current analysis because
they do not make recommendations on interventions to
mitigate the effects of harmful exposures.

Bibliographic database search and article screening

To identify relevant EtD frameworks, we searched Med-
line via PubMed for systematic reviews of EtD frame-
works, templates or tools published in English and
indexed in the 10-year period up to 7 January 2021. The
complete search strategy is found in Annex 1. We also
solicited the advice of guideline development experts
for any additional potential citations. Publications were
included if they were systematic reviews of frameworks,
tools or templates for formulating decisions or recom-
mendations, or for priority setting related to the use
of interventions (including diagnostic tests) in clini-
cal medicine, public health, or environmental health.
The included frameworks focused on population-level
interventions; decision tools for the provider-patient
interaction and patient decision aids were excluded.
Frameworks which focused exclusively on economic con-
siderations were also excluded. The setting for both deci-
sion-making and implementation of recommendations
was not restricted.
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Two persons (SLN and MTA) screened the titles and
abstracts, and full-text versions were retrieved for studies
which potentially fulfilled inclusion criteria. Consensus
was achieved between the two reviewers for final inclu-
sion in the review.

Search for EtD frameworks used by key organizations

In addition to the systematic review described above, we
examined a broad range of organizations including clini-
cal and public health guideline development groups in
academia and the private sector, healthcare provider pro-
fessional organizations, governmental agencies and inter-
national organizations. Given the purpose of this review,
we focused particularly on organizations that work in the
field of environmental health. Organizations were identi-
fied based on author knowledge of prominent guidelines
in public health and clinical medicine, by snowballing
(reviewing the origin of or basis for identified frame-
works), and by conferring with a broad international net-
work of guideline developers based on our experiences
and contacts.

We used this pragmatic approach for several reasons.
First, because of the dominance of the GRADE (Grad-
ing of Recommendations Assessment, Development and
Evaluation) EtD framework over the last 15years [5, 11,
17], many organizations either use GRADE or a modi-
fication thereof. Thus, a more exhaustive search was
unlikely to yield novel or unique frameworks. Second,
because the methods used by guideline development
organizations are infrequently published in the peer-
reviewed literature, an extensive hand search of the grey
literature including organizational web-sites would have
been required, which was infeasible.

Data extraction and synthesis

For each systematic review identified in our search, a
single author (SLN) extracted key information describ-
ing the focus of the review, time period searched, and
the main findings, including an overview of the criteria
identified across the included frameworks. We did not
extract data on each individual framework included in
each review.

For the EtD frameworks used by key organizations,
we extracted data on organizational characteristics, the
methods used to develop the framework, the funders
and any declared interests of the developers of the frame-
work, how evidence should be used to inform each crite-
rion in the framework, quality assessment of individual
studies and of the body of evidence, the specific EtD cri-
teria, and the types of conclusions or recommendations
formulated. One author extracted these data (SLN) and
a second checked them (MTA); disagreements were dis-
cussed and consensus reached. Data were extracted into
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a template in Excel (Microsoft Corporation, Redmond
WA, USA).

For the key organizations, the primary decision cri-
teria for each EtD framework were extracted from
the main published reports, and specifically from the
identified template or list of criteria. Criteria which
are mentioned only in the narrative text accompanying
a framework were not extracted unless the text sug-
gested that they were consistently applied in decision
making.

Data were summarized in a narrative, qualitative man-
ner. Given that the included frameworks were a con-
venience sample, descriptive statistics and statistical
comparisons are not meaningful. Quality assessment of
the frameworks was not performed as there is no stand-
ard for such an assessment.

Role of the funding source

The study funder (JPB Foundation) had no role in the
study design; data collection, analysis or interpretation;
in writing the report; or in the decision to publish.

Results

Identified systematic reviews of EtD frameworks

The bibliographic database search for systematic reviews
of EtD frameworks yielded 399 citations, of which four
fulfilled inclusion criteria [7, 10, 18, 19] (Table 1, Annex 2
and 3). One additional study which fulfilled inclusion cri-
teria was identified by the co-authors [8]. Each of these
reviews included a cohort of EtD frameworks which the
authors had systematically identified, with a particular
focus: multicriteria decision analysis in HTA [10], vaccine
adoption into national programs [18], diagnostic tests [7],
decision making in local low-income settings [19], and
frameworks for informing health system coverage deci-
sions [8]. Each review summarized the main EtD criteria
identified across their included, individual frameworks,
and these main criteria are presented in Table 1. All five
reviews included the balance of benefits and harms and
consideration of resource use or cost-effectiveness. Only
the review by Mustafa and colleagues [7] included an
assessment of certainty of evidence. Considerations of
equity, acceptability and feasibility were included in only
two reviews [10, 18]. The EtD criteria outlined in these
five reviews generally corresponded to the main criteria
in the EtD frameworks of the selected key organizations
(see Results section 2).

EtD frameworks used by key organizations

Fourteen organizations that use EtD frameworks for
recommendation formulation or decision-making
were examined in detail (Table 2). One organization,
the GRADE Working Group, is an informal network of
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individuals from a broad range of organizations, includ-
ing academic institutions, national and international
guideline development agencies, and healthcare provider
organizations, among others [42]. The GRADE Work-
ing Group does not, itself, publish guidelines, but rather
develops processes and methods for use by other organi-
zations which develop guidelines. The other 13 organiza-
tions develop guidelines for specific audiences and with a
clearly defined scope or set of topics: five are agencies of
national governments [25, 31, 33, 35, 39], two are related
to the World Health Organization (WHO) [37, 38], one
is a U.S. State agency (California Environmental Protec-
tion Agency (CalEPA) [22]) and the remainder are non-
governmental organizations or academic groups [2, 21,
24, 27, 28].

Two organizations focus primarily on clinical care:
the Scottish Intercollegiate Guideline Network (SIGN)
[34] and the U.S. Preventive Service Task Force (USP-
STF) [36]. The Guide to Community Preventive Services
(GCPS) focuses on interventions aimed at groups, com-
munities or health systems [26] and WHO and WHO-
INTEGRATE primarily on public health interventions
[37, 38]. Three organizations are oriented to health tech-
nologies, with a prominent focus on economic evalu-
ations and resource considerations [24, 27, 28]. The UK
National Institutes for Health and Care Excellence
(NICE) examines a broad range of clinical, public health,
and social interventions [32]. The Advisory Committee
on Immunization Practices (ACIP) focuses exclusively
on vaccine recommendations for U.S. populations [20].
Breast Cancer Prevention Partners (BCPP) [21], CalEPA
[22, 23], and the Navigation Guide [2, 16, 40] focus on
the human health effects of hazardous substances in the
environment.

Development process and expertise
For the organizations that developed de novo EtD frame-
works and described the process for developing them,
all used an iterative approach based on an examination
of other organizations, with input from experts in guide-
line methods and evidence synthesis (Table 2). The most
comprehensive approach was taken by Rehfuess and col-
leagues [38] in development of the WHO-INTEGRATE
framework. Their approach included development of
a theoretical framework, a review of WHO basic docu-
ments, a systematic review of EtD criteria, input from a
range of stakeholders, and a thematic analysis to identify
key domains [41].

It was difficult to discern the expertise of contribu-
tors to framework development; most groups appeared
to consist mainly of academic, generalist guideline
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methodologists with either clinical or public health expe-
rience. Social scientists led work on WHO-INTEGRATE
[38] and contributed to the GRADE public health frame-
work [6]. Eight of the 14 organizations reported who
funded the development of the EtD framework [2, 11,
21, 24, 27, 34, 37, 38] and five reported declarations of
interest among framework developers [2, 11, 20, 24,
38]; the remaining organizations did not provide this
information.

Decision criteria

Eighteen frameworks were examined in detail: one
from each of the 14 organizations, except for CalEPA
and GRADE, where two [22, 23] and four [6, 9, 11, 17]
unique frameworks were examined, respectively. There
were significant commonalities across frameworks in
the criteria for formulating recommendations (Table 3
and Fig. 1). Unsurprisingly, all included consideration
of benefits, except the CalEPA framework for pesti-
cides [22] which examines risks (of environmental
exposures) and not benefits. All frameworks included
an assessment of harms of the intervention under
consideration. Fifteen of the 18 frameworks included
some assessment of certainty or quality of the body
of evidence across outcomes in the decision-making
process: BCPP, one of the CalEPA frameworks, and
ISPOR (International Society for Pharmacoeconom-
ics and Outcomes Research) did not [21, 22, 28]. Some
measure of costs, resource use or cost-effectiveness was
found in all frameworks except BCPP, USPSTF and the
GCPS [21, 26, 36]. Other decision criteria were variably
included: feasibility (13 frameworks), equity (12), val-
ues (11), and acceptability (11). Only two frameworks
included human rights: WHO [37] and WHO-INTE-
GRATE frameworks [41].

“Priority of the problem” was explicitly included in the
EtD frameworks based on GRADE [20, 34, 37], as well as
the BCPP [21], EVIDEM (Evidence and Values Impact
on DEcision Making) [24], ISPOR [28-30] and Naviga-
tion Guide frameworks [16]. However, in the background
materials for several other frameworks, the burden of the
disease was mentioned as an important consideration
when prioritizing an intervention for development of a
guideline or policy.

The meaning of the criterion “values and prefer-
ences” varied over time and across publications.
This phrase encompasses two different constructs:
the relative value that persons affected by the rec-
ommendations place on the outcomes of the inter-
vention and the preferences such persons have
regarding the intervention options. The GRADE
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Priority Benefits Harms Certainty
BCPP
CalEPA pesticides
CalEPA AA
EVIDEM
GRADE
GCPS

ICER
ISPOR
NICE
Navigation Guide
SIGN
USPSTF
WHO
WHO-INTEGRATE

within a category.

Values

ACIP

Fig. 1 Evidence-to-decision criteria for each key organization. Legend. Across the top of the figure, broad categories of evidence-to-decision
criteria are presented. For each listed organization, the cell is shaded if their evidence-to-decision framework encompasses one or more criteria

Resources Equity Acceptability Feasibility Human rights

Working Group initially combined these two con-
structs [5] with a definition encompassing both [43].
The 2016 update of the GRADE EtD framework
introduced two separate criteria: variability of the
value affected persons place on the main outcomes,
and acceptability of the intervention [11] to vari-
ous stakeholders. Other key organizations include
a decision criterion related to values using verbiage
closely aligned with GRADE [16] and focused exclu-
sively on the relative value of outcomes [32, 34], or
they include the concept but with a somewhat dif-
ferent meaning [20, 22, 28].

Evidence used to inform each criterion when organizations
make decisions

All of the frameworks report that the EtD criteria
should be informed by evidence obtained from a vari-
ety of sources, with an emphasis on systematic reviews
of research evidence (Table 2). Twelve of the organiza-
tions recommend an assessment of the quality (validity
or certainty) of the body of evidence for important out-
comes as part of the evidence review, and most recom-
mend the GRADE system with or without modifications.
Only BCPP [21] and one of the CalEPA guidelines [22],
do not recommend such an assessment. The approaches
used by the GCPS [26] and USPSTF [36] differ somewhat
from GRADE in their assessment of the “strength of evi-
dence” and “certainty of net benefit’ respectively. The
EtD frameworks with an economic focus describe varied
approaches to assessing quality of the body of evidence
[24, 27, 28].

Nomenclature for recommendations

Nine of the included organizations provide specific guid-
ance on the nomenclature for the types of recommen-
dations formulated based on the EtD criteria (Table 2).
The most common categorization of recommenda-
tions among those nine organizations was two levels of
strength both for and against a recommendation, i.e.,
four categories [11, 34, 37]. GRADE has extensive doc-
uments on this issue and uses the terms “strong” and
“weak or conditional “[5]. The USPSTF has five categories
of recommendations [34], while ACIP [37] and the GCPS
[35] have three. The economic-focused frameworks
refer to “value” in various ways [24, 27, 30]. NICE uses
the wording of recommendations to reflect the strength
of the evidence (e.g., offer, advise, consider) rather than
standardized terms to represent the strength of the rec-
ommendation [32].

Five organizations provide explicit guidance on the
situations where recommendations cannot be formulated
due to insufficient evidence or a close balance between
benefits and harms (Table 2) [11, 20, 26, 32, 36]. The
USPSTF provides the most detailed guidance on this
situation [44]. Ten of the organizations suggest including
knowledge or research gaps with the recommendations,
with particular emphasis in ACIP, NICE, GCPS and the
USPSTE.

Specific evidence-to-decision frameworks

GRADE includes EtD frameworks for four differ-
ent purposes: i) clinical recommendations, individual
perspective; ii) clinical recommendations, population
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perspective; iii) coverage decisions; and iv) health sys-
tem and public health recommendations/decisions.
(There is a fifth GRADE EtD framework for diagnostic,
screening and other tests but this was not included in
this review of interventions considered most relevant
for application to environmental health [11].) These
frameworks are all very similar, all with 12 criteria cov-
ering the same concepts, with some variation in verbi-
age, tailored to the different audiences (Table 3). There
is more emphasis on resource considerations, equity,
acceptability and feasibility for health systems and pub-
lic health decisions than for individual patient clinical
recommendations [6, 9].

ACIP’s EtD framework is derived directly from GRADE
[20], while NICE [31] and SIGN’s [34] EtD criteria closely
resemble those of GRADE. WHO uses the GRADE EtD
framework which was current when their guidance was
published in 2014 [37].

The WHO-INTEGRATE EtD framework version 1.0
[38, 41], first published in 2019 (Table 2), was developed
in response to a perceived need to take a complexity per-
spective into account, to develop a conceptual framework
to underpin the EtD, and to incorporate public health
and WHO-specific values when developing WHO guide-
lines. WHO-INTEGRATE includes six broad criteria [38]
(Table 3), with quality of evidence applied to all criteria.
Each criterion includes sub-criteria: for example, the
main criterion “Health equity, equality and non-discrim-
ination” [38] includes impact on health equality and/or
health equity, distribution of benefits and harms, afford-
ability, and accessibility.

The frameworks that focus on interventions in envi-
ronmental health were generally less well developed
and lacked specificity compared with the clinical and
public health frameworks [2, 21, 22] with the exception
of a recently published guide to alternatives analysis for
chemicals in consumer products [23].

Additional details on each of the included frameworks
are provided in Additional file 1.

Discussion

A number of EtD frameworks have been developed
in a variety of clinical, and public and environmental
health disciplines, and there is significant overlap in
the criteria used to inform recommendations or deci-
sions across these frameworks. Benefits and harms
are almost universally included, and an assessment
of certainty or quality of the body of evidence and
some measure of resource use were included in most
frameworks examined. Other decision criteria such
as values, equity, feasibility, and acceptability were
variably included, while only two frameworks encom-
passed human rights. There was variation across
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frameworks in terminology, definitions and presen-
tation of EtD criteria. The five systematic reviews of
EtD frameworks describe decision criteria that were
similar to those presented in the frameworks from key
organizations.

The 18 frameworks identified for 14 key organiza-
tions focused mainly on clinical medicine or pub-
lic health interventions. The GRADE framework is
the most well developed, with extensive informa-
tion and guidance on its methods. A number of the
key organizations examined have adopted GRADE,
often with minor modifications [16, 20, 32, 34, 37].
Three of the four frameworks related to environ-
mental health lacked detail on the specific criteria
for decision-making [2, 21, 22]. Frameworks origi-
nating in the HTA realm unsurprisingly focus on
economic considerations [24, 27, 28], while also
including criteria similar to those encompassed by
other frameworks.

General aspects of evidence-to-decision frameworks

The process and methods for developing EtD frame-
works were often superficial and poorly reported.
Only WHO-INTEGRATE [41] and the GRADE cov-
erage [8] frameworks were developed following a
systematic review of existing frameworks or poten-
tial decision criteria. Only WHO-INTEGRATE
describes a conceptual framework [38] underpin-
ning the EtD criteria. The lack of a conceptual
framework represents a significant weakness in
most frameworks: key considerations may be missed
and long-standing criteria may be perpetuated with-
out adequate scrutiny.

GRADE has dominated guideline methods in health
care and public health over the last 15years. This has
led to productive collaborations, standardization of pro-
cesses and methods, and the development of detailed
methods and guidance. On the other hand, there are
instances where intellectual dominance by a single group
— i.e., monopolies of knowledge — can suppress innova-
tion and slow down development processes [45].

EtD frameworks largely focus on, and are optimal
for, single-component interventions with simple linear
pathways from intervention to outcomes. In addition,
most EtD frameworks do not consider the context in
which the intervention is delivered. With the excep-
tion of WHO-INTEGRATE, EtD frameworks do not
explicitly or even implicitly incorporate a complexity
perspective including the inter-relationship between
the intervention and the context or environment in
which it is delivered. Only the GCPS, the USPSTF,
and WHO-INTEGRATE recommend the use of visual
depictions of the relationships among the intervention
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components: such approaches facilitate examination of
multiple key questions linked across the causal pathway
for intervention effects, as well as the consideration of
contextual factors which may be important for decision
making.

Guidance on if and when to identify, synthesize and
integrate evidence on criteria other than benefits and
harms of the intervention into the decision-making
process was provided only for WHO-INTEGRATE
[38]. In our experience, most guideline develop-
ment processes focus almost exclusively on benefits
and harms in the evidence review and in discussions.
Recently, however, guideline groups are examining
qualitative evidence on acceptability, feasibility, and
other decision criteria. Guideline groups continue
to be uncertain as to how to incorporate EtD criteria
such as equity, into recommendations in a meaningful
fashion.

Ideally, EtD considerations are discussed early in the
guideline development process, and strategic deci-
sions are made as to the types of information and evi-
dence that will be needed to inform key considerations.
It may not be necessary, feasible, or even possible, to
systematically examine evidence on all EtD consid-
erations. The participation of a range of stakehold-
ers, including persons and communities potentially
affected by the intervention, is important both early in
the planning phase and later when decisions are made.
Their perspectives and experiences with issues such as
acceptability and feasibility, for example, are critical for
formulating credible and impactful recommendations
or policies.

Evidence-to-decision criteria across frameworks

It was difficult to compare specific EtD criteria across
frameworks due to significant variation in approaches
to lumping and splitting criteria across frameworks,
as well as in the terminology and definitions used.
While most frameworks presented broad categories
of criteria (e.g., “equity”), only WHO-INTEGRATE
[38] provides detailed sub-criteria to facilitate under-
standing and decision making. Some main criteria
included several constructs, which can complicate the
decision-making process and reporting of the ration-
ale for the recommendation or decision. For example,
WHO-INTEGRATE’s “Human rights and sociocul-
tural acceptability” includes both human rights and
what other frameworks refer to as “preferences” or
“acceptability”.

There is also variability in how criteria are defined and
whether operational definitions or guidance are pro-
vided. The criterion “values and preferences” is particu-
larly problematic and guideline developers continue to
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use the phrase “values and preferences” with unclear and
variable meaning.

The GRADE criterion of “priority of the prob-
lem” is also problematic. It was initially included in
the GRADE framework to facilitate prioritization
across interventions, such as at the national or sub-
national levels. However, in most guideline develop-
ment scenarios, the problem on which interventions
and comparators are focused has already been deter-
mined to be of high priority. Thus, examination of
the burden of disease and other priority considera-
tions is irrelevant at the stage of recommendation
formulation.

The criteria related to resource use vary consider-
ably, and may include cost, affordability, infrastructure
needs, personnel training, and measures of economic
efficiency (e.g., cost-benefit and cost-effectiveness).
This variability is due in part to the different perspec-
tives of the sponsors of the EtD framework or of the
target audiences for the organization’s products. For
example, the USPSTF is prohibited by national legisla-
tion from considering cost or cost-effectiveness in their
recommendations. On the other hand, for the UK’s
NICE, cost-effectiveness is a critical part of their deci-
sions. There is also variability in the extent and speci-
ficity of the guidance on how to incorporate resource
use into decision-making. While well-developed for
NICE [32], and reasonably so for GRADE [46], guid-
ance is almost completely lacking for WHO [37] and
WHO-INTEGRATE [38].

The criterion of “equity” is poorly described and little
operational guidance is provided across the frameworks
except for WHO-INTEGRATE which provides several
sub-criteria for consideration under the main criterion
of “health equity, equality and non-discrimination” [38].

Group decision making

Group decision making when formulating recommen-
dations in guidelines is rarely a simple, linear process.
While EtD frameworks support the normative aspect
of decision making in terms of how expert panels
“should” or “ought to” develop recommendations by
providing a structure for decision making [47-49],
many factors affect how groups make decisions [47].
These include: i) situational or contextual factors (e.g.,
time pressure, social context, gender bias, political
pressures); ii) individual characteristics of the deci-
sion maker (e.g., role on the expert panels, cultural and
professional background, race/ethnicity, methodologi-
cal expertise) [50]; and iii) individual panel member’s
emotions and experiences (e.g., personal experiences
with a disease). How these various factors contribute
to decision making and recommendation formulation
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in guidelines is unknown [47], but their potential
effects must be kept in mind and made explicit to the
extent possible.

While acknowledging the complex process of
formulating recommendations in guidelines, EtD
frameworks are a valuable tool and have led to vast
improvements over “free-for-all” meetings where
decision making criteria were selected in an ad hoc
manner, and it was often unclear which considera-
tions actually contributed to final decisions and their
relative weight, what evidence was examined, and
how and why the final recommendation or decision
was arrived at. EtD frameworks can be combined
with any one of a number of approaches for achiev-
ing group consensus on the direction, strength, and
wording of a recommendation or decision, including
formal approaches such as the Delphi approach and
the Nominal Group Technique, or voting if consensus
cannot be reached.

Applying clinical and public health frameworks

to environmental health

Applying approaches for clinical medicine interven-
tions to other scientific fields, including environ-
mental health, is challenging. There are important
differences both in the assessment of the quality (cer-
tainty) of the body of evidence, and in translating
evidence to recommendations or decisions. Wood-
ruff and colleagues [16] note that the GRADE system
and other evidence-based medicine approaches have
limitations in terms of applicability to questions and
decision making in environmental health. The rea-
sons include: i) the need to combine human, animal
and (sometimes) mechanistic evidence; ii) the pau-
city of randomized controlled trials (RCTs) and other
types of experimental studies in humans due to ethi-
cal considerations; and iii) differences in the decision-
making context (e.g., weighing the benefits and harms
is different for clinical interventions than for unin-
tended exposures to substances in the environment)
[16]. Nonetheless, the constructs of the GRADE and
WHO-INTEGRATE frameworks likely apply to envi-
ronmental health interventions.

Limitations of this analysis

The approach taken for this review and analysis has
a number of limitations. The methods for identify-
ing existing frameworks were limited: the systematic
review included only reviews and focused only on Eng-
lish language literature accessible through PubMed.
Furthermore, many EtD frameworks are not published
in the peer reviewed literature: rather, they are found
on organizational web-sites and/or in organizational
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procedure manuals. For the review of key organiza-
tions, only a convenience sample was examined and EtD
frameworks with important additional considerations
or novel approaches may have been overlooked. How-
ever, it is unlikely that this approach missed key or sig-
nificantly different frameworks in view of the dominance
of GRADE and our consultation with experts on EtD
frameworks.

Our analysis also has limitations related to the
nature of the available data. Published informa-
tion on the methods for developing frameworks
and for operationalizing them was generally sparse,
except for GRADE and WHO-INTEGRATE. For
some frameworks it was difficult to identify exactly
which criteria were routinely included in the deci-
sion-making process. While the publication might
present a list or table of criteria, additional criteria
might be mentioned in the adjacent text. However,
the degree to which the guideline group or other
decision maker addressed these additional criteria
was often unclear.

Conclusions and next steps

EtD frameworks are an extremely useful tool for rec-
ommendation formulation and decision making in
healthcare and other scientific fields. They enable
decisions to be made based on research evidence and
with explicit consideration of a range of constructs,
and they facilitate clear articulation of the rationale for
decisions.

The principles underpinning evidence-informed,
transparent and impactful decision making are the
same across scientific fields, including environmental
health. The GRADE EtD framework, along with WHO-
INTEGRATE with its focus on contextual issues and
inter-relationships, provide a useful starting point for
consideration for decision-making for interventions in
environmental health. Significant modifications will be
needed, however, given the nature of the evidence base
and the complex context in which environmental health
interventions are designed, implemented, regulated and
evaluated. The process for developing an EtD frame-
work for environmental health interventions requires a
broad range of experts, including not only environmen-
tal health scientists, but evidence synthesis and guide-
line methodologists, public health generalists, human
rights and ethics experts, social scientists, and econo-
mists, among others. An iterative development process
will be needed: a draft framework should be pilot-tested,
revised and evaluated. The framework’s utility and
impact on decision making, and the quality and impact
of the resultant recommendations need careful evalua-
tion, with the results used to develop future iterations.
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Appendix
Annex 1. Search strategy and inclusion criteria
((“Policy Making”[Mesh]) OR (“Decision
Making”[Mesh])) AND (((framework[Title/Abstract])
OR (frameworks|Title/Abstract])) OR ((template[Title/
Abstract]) OR (templates|[Title/Abstract]) OR (tool[Title/
Abstract]) OR (tools[Title/Abstract]))).

Filters: English language, systematic review, last
10years.

The search was executed 7 January 2021 in the PubMed
search engine for Medline.
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