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Abstract

Context: As the rate of research production accelerates, the ability to efficiently and unambiguously communicate judgments relating
to the synthesis, evaluation, and use of scientific information becomes paramount.

Perspective: Scientific information can be viewed as a “layered infrastructure” of data, evidence, knowledge, and use. The GRADE
approach serves as a de facto data standard for this infrastructure, supporting movement between layers by reducing ambiguity in claims to
knowledge (in the form of judgements of certainty in the evidence when answering research questions) and level of commitment to possible
solutions to problems (in the form of strength of recommendations for interventions).

Purpose: This GRADE concept paper outlines the structure, purpose, and potential benefits of the GRADE Ontology for (a) the cre-
ators of, educators in, and users of systematic reviews, health guidelines, and health technology assessments, and (b) the development of
tools that help with conducting, finding, and summarising the same. This paper also presents the processes for the development and main-
tenance of the GRADE Ontology, a formalised terminology standard within GRADE that will support the efficiency, rigour, consistency,
and interoperability of GRADE’s use. © 2025 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY
license (http://creativecommons.org/licenses/by/4.0/).

Keywords: GRADE approach; Certainty of evidence; Evidence-to-decisions; Ontology; Data standards

Plain Language Summary

The rate of research production is increasing exponentially. It is therefore becoming increasingly important to
quickly, efficiently, and unambiguously communicate the judgments made and processes used when doing research
and using evidence to inform policy decisions. GRADE is a widely used approach to assessing certainty of evidence
when answering research questions and making recommendations for health interventions, designed to help with the
efficient and transparent evaluation and use of evidence. However, the absence of a formalized terminology standard
within GRADE limits the efficiency with which the results of its use can be communicated. In response, the GRADE
Ontology is being created. This concept paper outlines what an ontology is, how it helps with communicating scientific
information, the specific benefits of the GRADE Ontology, and the processes for developing and maintaining a useful,
valid ontology that supports the use of the GRADE approach.

1. Introduction To develop this concept article, we followed the general
methods described by GRADE [1]. An interdisciplinary proj-
ect group of GRADE Working Group members developed
this concept paper through discussion in web conferences,
iterative revision of a draft of the concept paper, and from
feedback in large (approximately 100 people in May 2023)
and small group sessions (approximately 5-10 participants)
at GRADE Working Group meetings. After presentation at
a GRADE Working Group meeting in May 2024 (approxi-
mately 55 attendees) in which GRADE Working Group
members voted to approve the paper, the GRADE Guidance
Group (GGG) reviewed and then approved the concept paper.

The purpose of this GRADE concept paper is to provide
an overview of the potential benefits and development pro-
cess of the GRADE Ontology. It introduces the concept of
ontology and its value in the context of a ‘“layered infra-
structure” of scientific information, presents the rationale
for the GRADE Ontology specifically, and summarizes
the protocol for the development, governance, and mainte-
nance of the GRADE Ontology. It does not present the final
GRADE Ontology itself, as this will be the purpose of a
future publication accompanying the release of Version 1
of the GRADE Ontology.
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What is new?

Key findings

o A formalized terminology standard within GRADE
should support the efficiency, rigor, consistency,
and interoperability of GRADE’s use.

What this adds to what is known

e This paper adds to the community’s understanding
of the importance of ontologies for the accurate
communication of scientific information, not only
for entities such as diseases and genes, but also
for methods for evaluating scientific information
in systematic reviews and the development of
health guidelines.

What is the implication and what should change

now?

e This paper outlines the conceptual approach to
developing the GRADE Ontology, in anticipation
of the release of version 1 of the Ontology. Soft-
ware and information systems developers should
anticipate supporting the use of method ontologies
for improving the efficiency of reuse of scientific
information.

1.1. An urgent need for a computable information
infrastructure

In the 21st century, society faces complex, interacting,
and increasingly urgent healthcare, public, and environ-
mental health challenges that need evidence-informed pol-
icy responses. As researchers, we are producing ever-more
scientific information to address these challenges. The
documentation of this research is reaching readers faster
than ever, via shorter journal publication timelines and
directly through preprints and press releases. This creates
an increasingly chaotic information environment that is
becoming exponentially harder to navigate, making it
ever-more difficult to ensure policy is based on contempo-
rary analysis of the current best evidence [2].

Ensuring that our ability to synthesize, evaluate, and use
scientific information scales with the rate of its production
is becoming an increasingly high priority for research orga-
nizations around the world. Accordingly, the creation of
computer-based infrastructures that support the generation,
storage, conversion, and communication of scientific infor-
mation has become a core feature of modern scientific
endeavor.

Information infrastructure can be viewed as being
layered (Fig 1), moving from (1) individual units of pri-
mary data that describe what was done and found in a

scientific study or other data collection exercise, to (2) ev-
idence made up from analyzed data within studies (study
evidence) and across studies (evidence synthesis), to (3)
knowledge that is the interpretation of evidence to answer
a question or achieve some other goal of understanding,
to (4) utilization that is the use of knowledge to solve prac-
tical problems and inform decisions. Movement between
layers requires evaluation, where the trustworthiness of
data, validity of claims to knowledge, and degree of
commitment to one or another solution to a problem, need
articulating in a way that maintains a clear link to prior
layers of the infrastructure of research (Fig 1).

1.2. The importance of data standards

Data standards are an essential contributor to communi-
cating information across the layers of information infra-
structure, required because producers and consumers of
information in one layer need to be able to understand
and evaluate the claims and statements being made in any
other layer. We follow the Open Data Institute in categoriz-
ing data standards for research under three broad types [3]:

e Standards for guidance, that provide frameworks and
recommendations for creating, collecting, analyzing,
or reporting data. Standards for guidance aim at
improving one or more aspects of the consistency,
validity, transparency, and utility of scientific studies.
Units and measures, codes of practice, standard oper-
ating procedures and protocols, and reporting guide-
lines are types of standards for guidance.

e Standards for terminology, that specify preferred
terms and definitions for the concepts used in a spe-
cific area or domain. Standards for terminology aim
to provide a common language for expressing and
communicating the information presented in scienti-
fic studies. Controlled vocabularies and ontologies
are types of standards for terminology.

e Standards for exchanging data, that provide com-
mon formats and rules to support the interoperability
and reusability of data. Standards for exchanging data
aim to minimize loss or change in the meaning of
research data as it moves between locations, users,
and information systems. File formats, data transfer
protocols, and data types are types of standards for
exchanging data.

Data standards used in research often draw on features
from more than one of the above types of standards to
achieve their aims.

Without data standards, ambiguity in processes, mean-
ing, and structure of data risks loss or change of information
at every move between layers. If the interrelationships be-
tween studies are difficult to discern because their subjects,
methods, and findings are described incompletely or incon-
sistently, then data are less readily transformed into evi-
dence. If data relevant for understanding study findings,
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Figure 1. The layered infrastructure of research information. The infrastructure of creation, storage, conversion, and communication of information
in research, represented as a flow through four layers from primary data (the raw product of research, including how the research was done) to ev-
idence (analyzed data) to knowledge (evidence interpreted to answer a question) to utilization (knowledge used to solve a problem). What needs to
be evaluated and communicated in the move between each layer (truth of values, certainty of evidence, weighing of decision factors) is shown on
the right of the figure. Figure generated in Lucidchart (lucidchart.com). Icons by Streamline (streamlinehg.com).

including the interpretation of their validity, are inconsis-
tently described or unavailable, then evidence is less readily
transformed into knowledge. Finally, if information relevant
to determining the appropriate level of commitment to one
solution among the various that are available is inconsis-
tently described or unavailable, knowledge is less readily
applied to practical problems.

1.3. GRADE as a de facto data standard

GRADE (the Grading of Recommendations, Assess-
ment, Development, and Evaluations) is an approach to
the systematic development and presentation of summaries
of evidence and health-related recommendations including
health policy recommendations (book.gradepro.org). The
GRADE approach consists of two elements: a Certainty
of Evidence (CoE) assessment for evaluating and
describing certainty in the evidence for effects on health
of an intervention or exposure [4,5]; and an Evidence-to-
Decision (EtD) framework for selecting a key set of prespe-
cified but flexible criteria when developing recommenda-
tions about health interventions, health policy or coverage

decisions, or occupational and environmental health policy,
and for describing how strongly the recommendation is be-
ing made [6,7].

Because the GRADE approach presents a structured
approach to creating data and a vocabulary for concepts,
GRADE can be interpreted as being a de facto data stan-
dard that combines elements of standards for guidance
and standards for terminology. Expressed in the terms of
the layered data infrastructure described above, GRADE’s
CoE assessment reduces ambiguity in claims to knowledge
(moving from evidence to knowledge), while GRADE’s
EtD framework reduces ambiguity in the degree of commit-
ment to solutions (moving from knowledge to application).

We acknowledge that some GRADE guidance, such as
about how to express judgments of certainty of evidence,
has elements of a more formal standardization [8]. However,
GRADE has not yet disseminated a fully developed standard-
ized terminology. This may be a cause of inconsistency in
application and interpretation of GRADE guidance,
impeding successful uptake and implementation of GRADE.

The GRADE Working Group has therefore begun the
process of creating the “GRADE Ontology,” a human-
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and machine-readable set of preferred terms, definitions for
those terms, and guidance on application of those terms,
that covers the core set of unique concepts under the
GRADE approach.

2. The GRADE ontology

The term ‘“‘ontology’” originates in the branch of philos-
ophy that investigates what kinds of things exist, that is, the
types and structures of objects that are in the universe [9].
In 1995, the term was repurposed by computer scientists to
describe any formal representation of a set of concepts
within a domain and the relationships between those con-
cepts [10,11]. Ontologies are fundamental to information
infrastructure because they present a shared understanding
of a domain space that can be communicated not only be-
tween people but also between people and the computer-
based services, applications, and systems that can make
the use of information more efficient [12].

The concepts captured in an ontology can be objects, cat-
egories, properties, or relationships. Each concept is typi-
cally denoted by a human-readable preferred term and a
unique identifier. This unique identifier is essential: as a
formally structured code that exclusively denotes the
concept in the system, it makes the concept machine-
readable (ie, processable by a computer without human
involvement), and therefore allows for local variations in
display of a concept while enabling a machine to recognize
that the same concept is being used in each locale. Health
researchers may already be familiar with ontologies such
as SNOMED, which provides a consistent approach to
recording patient clinical information [13], or with the Med-
ical Subject Headings (MeSH) terms used by the US Na-
tional Library of Medicine for indexing health research [14].

The GRADE Ontology will specify preferred and alter-
native terms for core concepts in the determination and
expression of certainty of evidence and strength of recom-
mendations for the GRADE approach, provide definitions
for those concepts, and provide comments for application
that will help users apply correct terminology when using
GRADE concepts. Each concept will be associated with a
unique machine-readable code. Terms will be related in a
hierarchical logical structure with a minimum number of
types of relationship between terms.

2.1. Potential benefits of the GRADE Ontology

2.1.1. Benefits to the creators and users of systematic
reviews and guidelines, including educators and
learners

Much work across many publications has been
completed by a large community to ensure the GRADE
approach is sensible, that is, is practical, functional, and
likely to be of benefit. However, GRADE is in some aspects
quite technical, complex, and has changed and evolved over

time. Variation in how people interpret GRADE terms
when developing systematic reviews and health guidelines
may result in misapplication of GRADE guidance when
making judgments, and errors in communication of the
content and reasons for those judgments. This threatens
to undermine the effectiveness and transparency of use of
the GRADE approach.

The concept of dissemination bias illustrates how shifts
in meaning and terminology can challenge users of
GRADE. Historically, the term ‘““publication bias’ has been
used for systematic differences in the evidence that is avail-
able to researchers at the time of conducting evidence re-
views compared to evidence that is not available. The
differences in availability arise when publishing incentives
favor evidence that shows particular results compared to
evidence that does not show those results (eg, positive vs
negative findings). Recently, the term "publication bias"
has been replaced in the GRADE approach by the term
“dissemination bias”. "Dissemination bias" covers the
concept of publication bias but also includes the concept
of reporting bias and other biases related to dissemination,
which were previously handled under the limitations in
study design and execution domain of GRADE—a domain
which itself was recently renamed from “risk of bias™.

An authoritative, actively updated ontology helps users
navigate these shifts in meaning by explaining the preferred
term for a concept, associating a concept with terms for
other similar concepts, and explaining in a comment for
application how the concept should be used.

While such a resource is not sufficient for ensuring the
correct use of GRADE concepts and terms, it at least makes
it more straightforward for those teaching, using, and
learning about GRADE to stay up to date if they have a sin-
gle reference point for doing so. For example, implementing
GRADE Ontology outputs will assist in standardizing the
content presented in GRADE workshops and other training
initiatives, such as the Guideline International Network’s IN-
GUIDE program [15]. Furthermore, the outcomes of the
Ontology project will inform the update of the GRADE
Book (https://book.gradepro.org/) and glossary, promoting
a more consistent and clear educational experience.

There are also potential efficiencies in access to evi-
dence and guidelines that could be gained in the deploy-
ment of a GRADE Ontology. Because there is a high rate
of publication of guideline documents and systematic re-
views that apply GRADE, it can be a significant manual
burden to keep track of new publications that, due to their
conclusions about certainty of evidence or strength of rec-
ommendations, have implications for standard of care or
setting of threshold limits. This challenge could be ad-
dressed by absorbing the GRADE Ontology into biblio-
graphic indexing systems such as MeSH. This would
make possible the creation of GRADE-related literature fil-
ters that enable researchers to automatically identify sys-
tematic reviews with high certainty conclusions or
guidelines that make strong recommendations for an
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intervention. Automating the identification of such publica-
tions could reduce the lag time for translating such findings
into practice.

2.1.2. Benefits to tool developers

The software application GRADEpro GDT (GRADEpro
Guideline Development Tool, www.gradepro.org) has been
developed to support GRADE wusers in consistently
applying the structure and vocabulary of the GRADE
approach [16]. GRADEpro GDT is an official GRADE tool
and provides a controlled vocabulary insofar as users select
from a preset list of terms when recording judgments made
using the GRADE approach. This is a first step in using
computers to reduce the cost of reusing data from applying
GRADE, as the increased consistency of process outputs
implies less human work needs to be done later to interpret
the meaning of, correct, search for, screen, or otherwise
make use of that data.

However, systematic reviewers and guideline developers
also use other software applications, such as iSoF (Interac-
tive Summary of Findings Tables, https://m-isof.
epistemonikos.org/#/) or MAGICapp (the MAking GRADE
the Irresistible Choice Authoring and Publishing Platform,
https://magicevidence.org/magicapp), or many others. The
range, output, and contextual diversity of software tools
to support evidence synthesis is increasing, leading to a
knowledge and application ecosystem that is rapidly
growing in complexity. As for GRADEpro GDT, many of
these tools provide users with sets of controlled terms from
which to select when recording judgments. These software
tools, more or less developed around the GRADE approach,
incorporate the concepts and terminology of GRADE to
varying degrees, and in many cases provide similar terms
without coordination for consistent application of the con-
cepts across tools. This lack of coordination increases the
potential for the kinds of errors in judgment and communi-
cation already discussed above.

A GRADE Ontology that can be used across software
tools could contribute to overcoming these challenges by
allowing the following:

e For CoE and EtD support tools to send data using the
same controlled vocabulary, and by association for all
receiving tools to expect use of the same controlled
vocabulary. This reduces the cost of and potential er-
ror from term translation and concept mapping be-
tween systems.

e Supportive content in the GRADE Ontology (eg, term
definitions and comments for application) can auto-
matically be provided in CoE and EtD support tools,
making the GRADE approach easier to understand at
the point of using and applying the controlled
vocabulary.

e The GRADE Ontology can be stored in the form of
the data exchange standard most suitable for the ex-
change of evidence and guidance for healthcare,

namely the HL7(R) FHIR(R) standard, significantly
easing the burden of writing code to transfer com-
mon concepts from one system or application to
another.

e Terms from non-GRADE systems can be mapped to
GRADE CoE and EtD judgments, making it easier
to determine when judgments are comparable,
increasing the interoperability of the overall evidence
and guideline ecosystem even in relation to non-
GRADE approaches.

2.2. Development and maintenance of the GRADE
Ontology

The methods for the development of the GRADE
Ontology were created in collaboration between the Health
Evidence Knowledge Accelerator (HEVKA) GRADE
Ontology Working Group and the GRADE Working Group.
Development of the ontology follows a publicly available
protocol [17] that is an adaptation of the protocol used to
create the Scientific Evidence Code System (SEVCO) tax-
onomy [18]. The ontology is being developed under the
GRADE Ontology Project Group.

In summary, a group of self-designated GRADE experts
meet virtually each week in open public meetings to curate
terms from published GRADE manuscripts, establish
preferred and alternative terms for included concepts, define
the concepts, and write comments that guide users in correctly
applying the terms. To secure the collective feedback of an in-
ternational and varied stakeholder group around the develop-
ment and use of GRADE, the approach to creating the
ontology involves live discussion on weekly calls and asyn-
chronous voting and commenting between weekly calls.
Any dissenting comments or votes are discussed until unani-
mous agreement is reached (ie, there are zero “no” votes in a
round of voting). We anticipate that after publication of
Version 1 of the Ontology, the same group will maintain
and support the use and further development of the ontology.

The process for developing the GRADE ontology covers
the following steps:

1. Defining the project team and governance;

2. Defining the scope of the ontology (ie, the concepts to
be included within it);

3. Establishing preferred and alternative terms for the
included concepts, defining each concept, and writing
guidance for how each concept should be applied by
the user;

4. Approving terms, definitions, and guidance for

application;

. Publication of Version 1 of the ontology;

. Supporting use of the ontology; and

7. Maintenance and development of the ontology
(Version 1+).

AN

An example of a draft term is shown in Figure 2.
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Definition: 1. In the context of reviews of quantitative research: The confidence that the true value of the measure being estimated lies on one side of a specified threshold or

2. In the context of reviews of qualitative research: The extent to which the review finding is a reasonable representation of the phenomenon of interest.

Comment for application: The term 'certainty of evidence' is applied to a body of evidence (one or more studies) for a single outcome measurement.

In the GRADE approach, the certainty of evidence is based on explicit judgments of prespecified criteria. The specific criteria may vary with the type of evidence that is being

assessed.

In the context of reviews of quantitative research, domains for assessing certainty include risk of bias, dissemination bias, indirectness, inconsistency, imprecision, large
magnitude of effect, dose-response gradient, and effect of plausible residual confounding. In the context of reviews of qualitative research (GRADE CERQual), components for
assessing certainty include methodological limitations, coherence, adequacy, and relevance.

Historically, the GRADE approach used 'quality of the evidence' as the preferred term. This was later changed to 'certainty of evidence' to be more semantically accurate, but

some use quality of evidence synonymously.

Additionally, the term "certainty of evidence" has been used in GRADE for (a) certainty of evidence for a single outcome in the context of a systematic review, and for (b)
certainty of evidence across outcomes in the context of making a decision or recommendation. In the GRADE Ontology, the term 'Overall Certainty of the Evidence' is defined
as a summary measure of the certainty of evidence across the outcomes being considered when making a decision or recommendation.
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Stavros A. Antoniou, Homa Keshavarz, Airton Tetelbom Stein, Malgorzata Lagisz, Javier Bracchiglione
2025-05-20 submitted to GRADE Guidance Group for approval

Externally Mapped Definitions: Consider modifying this term to be specific to "Certainty of evidence in the context of a systematic review" or "Certainty of evidence absent
contextualization for decision making" to separate it from certainty of evidence in the context of making decisions. from GRADE 16 Appendix 1: "Certainty of the evidence

In the context of a systematic review, the ratings of the certainty of the evidence reflect the extent of our
confidence that the estimates of the effect (including test accuracy and associations) are correct. In the context of making decisions, the certainty ratings reflect the extent of our
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Figure 2. Example structure of a term in the GRADE Ontology as shown in the FEvIR Platform Term Viewer [19]. This consists of: the term itself; an
indication of whether the term is draft (not applicable to this example as it is an approved term); the unique ID for the term; the preferred term
(also shown in the display heading at top); alternative terms; the definition of the term; the comment for application that gives guidance on how to
correctly use the term; the position of the term in the ontology in relation to parent and child terms (current model is hierarchical); names of term
editors for giving credit; agreement record for documenting approval and giving credit to contributors; source definitions for the term; disagreement

record for documenting process and giving credit to contributors.

2.2.1. Team and governance

The development of the ontology (protocol, project man-
agement, and infrastructure) is managed by the GRADE
Ontology Project Group (henceforth ‘“‘Project Group”).
Project Group members must be members of the GRADE
Working Group and are entitled to coauthorship of any
GRADE-approved manuscripts produced by the Project
Group, so long as coauthorship requirements are fulfilled
(see ‘“‘Publication” section below).

The ontology itself (terms, definitions, and comments
for application) is developed by the GRADE Ontology
Working Group (henceforth “Ontology Working Group’’),
a subworking group of the HEVKA. Membership of the

Ontology Working Group is open to any interested party
via an open web link (https://fevir.net/resources/Project/
111563). Membership only requires registration in the
Ontology Working Group system on the FEvVIR Platform,
which allows access to the voting software and enables
the leaders of the Project Group to communicate with the
members of the wider Ontology Working Group. Members
of the Ontology Working Group can comment and vote on
terms (asynchronous discussion) and/or participate in
weekly Working Group calls where comments and votes
are discussed as part of the consensus process (live discus-
sion). Each is considered an equally valuable contribution.
Ontology Working Group members need not be members


https://fevir.net/resources/Project/111563
https://fevir.net/resources/Project/111563
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Table 1. Examples of preferred terms and term definitions for the GRADE Ontology

Preferred term ID/Code

Definition

Certainty of evidence GRADE:certainty

1. In the context of reviews of quantitative research: The confidence that the true

value of the measure being estimated lies on one side of a specified threshold or
within a specified range

2. In the context of reviews of qualitative research: The extent to which the review
finding is a reasonable representation of the phenomenon of interest

Limitations in study design GRADE:02001

and execution (draft)
GRADE:02002
GRADE:02003

Inconsistency (draft)

Indirectness (draft)

Issues in the design, conduct, or analysis of one or more studies that may
introduce systematic error into a body of evidence

Variation in the findings of individual studies from which the synthesis result was derived

Differences in the characteristics of the observed evidence and the characteristics

of the target situation to which the observed evidence is being applied

Imprecision GRADE:02004

The degree of variation or spread among the probable values for the estimate of effect

Terms in the table that have been approved by the Ontology Working Group but are pending final approval from the GGG are indicated as draft.
Terms that have been approved by the GGG have no draft label. The codes are hyperlinked to the relevant entry in the GRADE Ontology where com-
ments for application, voting record, source terms, and discussion can be reviewed.

Note that while a term may have been approved by the GGG, the GRADE Ontology has not yet been endorsed by the GRADE Working Group as a
final product, and should therefore not be cited or otherwise treated as a final work. The draft terms are up-to-date at the time of manuscript proof

corrections (2 September 2025).

of the GRADE Working Group to participate in calls or
vote but must join the GRADE Working Group if they wish
to be credited as coauthors of related GRADE publications.

Final adoption of the GRADE Ontology will be deter-
mined by the standard GRADE Guidance approval process
(80% of GRADE Working Group members vote in favor,
with final approval by the GGG).

2.2.2. Scope

Version 1 of the GRADE Ontology will consist of
approximately 86 terms relating to CoE and EtD judg-
ments. The current list of proposed terms can be viewed
on the FEvIR platform at https:/fevir.net/resources/
CodeSystem/27833#top. Any individual can propose addi-
tional terms. Terms determined to be redundant or unneces-
sary will be excluded. At the time of writing, the list
includes: 17 certainty of evidence domain terms (eg, ‘“‘cer-
tainty of evidence,” “risk of bias,” “inconsistency’’); 6 cer-
tainty of evidence rating terms (eg, ‘“‘high certainty,”
“moderate certainty’’); 13 certainty of evidence domain
rating terms (eg, ‘‘serious concern,” ‘“‘absent,” ‘‘rate down
once”); 2 recommendation domain terms; 7 recommenda-
tion rating terms; 12 decision factor terms; and 28 decision
factor and decision factor rating terms. The initial GRADE
Ontology is being created in English. A protocol is being
developed for the translation of the terms and alternative
terms into other languages. Examples of draft term defini-
tions are shown for illustration in Table 1.
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2.2.3. Specifying preferred terms, definitions, and com-
ments for application

Preferred and alternative terms, term definitions, and
guidance for the application of terms will be specified by

first identifying draft definitions in the GRADE literature.
Each of these will be discussed and refined in weekly
Ontology Working Group meetings. When the group of ex-
perts present in the meeting agree that a preferred term and
its components are ready, it is put out to the whole
Ontology Working Group to vote on. If a unanimous vote
occurs in favor of the term with a minimum of 5 votes,
the term is provisionally accepted into the Ontology. The
term is then referred to the GGG for review. Terms that
are unanimously agreed by all GGG members who partic-
ipate in voting in this round of review will be considered
accepted. Once all terms are accepted, the Ontology will
be presented for approval by the GRADE Working Group.
To help progress consensus, if a person votes against a
term, they are required to explain in an accompanying
comment the reason for the negative vote. If negative votes
are cast, the accompanying comments are discussed in the
next open meeting, and the term is revised and reopened
for vote. This process continues iteratively until unanimous
approval is obtained. A contingency approval process can be
used in the event of stalled consensus at the discretion of the
experts present on a call, as described in clause 6.e.ii.3 of the
protocol [17]. To reduce disincentive to vote negatively,
voting is anonymous to all participants. The only people
who are aware of the identity of voters are the project ad-
ministrators (B.A., J.D.), who need to be aware of voter
identity in order to follow-up with individual voters for clar-
ification of any issues that may be preventing consensus.
We aim for 100% consensus during the voting process
because the concepts under discussion are technical and
multifaceted. Quick majorities would therefore risk missing
important issues. In the experience of the Project Group, a
single negative vote with accompanying explanation from


https://fevir.net/resources/CodeSystem/27833
https://fevir.net/resources/CodeSystem/27833
https://fevir.net/resources/CodeSystem/27833#GRADE:certainty
https://fevir.net/resources/CodeSystem/27833#GRADE:02001
https://fevir.net/resources/CodeSystem/27833#GRADE:02002
https://fevir.net/resources/CodeSystem/27833#GRADE:02003
https://fevir.net/resources/CodeSystem/27833#GRADE:02004
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the voter often results in major changes that materially
improve term definitions. We believe an exacting, iterated
consensus process is essential for ensuring the utility and
acceptability of the GRADE Ontology.

2.2.4. Publication and dissemination

When all terms for version 1 of the GRADE Ontology have
been approved, the GRADE Ontology Project Group will
develop a GRADE Guidance paper about the use and mainte-
nance of the Ontology. This will be submitted for review and
approval by the GRADE Working Group as per the general
methods described by GRADE [1]. After approval, we will
publish the ready-for-public-use version of the code system
and seek publication of introductory articles about the
GRADE Ontology in the biomedical literature. At the time
of publication, attribution of contributorship will be shared by:

1. Listing as authors anyone who contributed as a “term
editor”” on any of the terms.

2. Listing as endorsers anyone who contributed as a
“voter” on any of the final-approval votes for any terms.

3. Listing as reviewers anyone who contributed as a
“commenter’” or a ‘“voter”” on any of the nonunani-
mous votes on any of the terms.

To ensure completeness of reporting of the ontology,
documentation of the release version of the ontology
(v1.0) will be compliant with the MIRO Guidelines [20].

2.2.5. User testing and support for implementation

After Version 1 of the GRADE Ontology has been pub-
lished, the GRADE Ontology Working Group will identify
tools and systems that could use the GRADE Ontology and
offer support for implementation. We also plan to measure
the proportion of systems that implement the GRADE
Ontology, seek to evaluate ease of use of the Ontology,
and generate GRADE Ontology change requests as needed.

As a voluntary initiative without dedicated funding, at
the time of writing there are no plans for extensive user
testing of the GRADE Ontology. However, we acknowledge
such work would be important for evaluating the extent to
which the GRADE Ontology is achieving its objectives. A
framework for evaluation of the GRADE Ontology could
include user surveys before and after implementation of
ease of use of GRADE terminology, linguistic analysis of
publications by the GRADE Working Group and users of
the GRADE approach for improvements in consistency
and accuracy of use of GRADE terms, in-task usability
testing, and adoption metrics such as the number of software
tools and guidelines using the ontology or integration of the
ontology into research indexes such as MeSH.

2.2.6. Maintenance and development

For ongoing maintenance and further development of the
code system, we will maintain an open invitation for
GRADE Ontology users to join the GRADE Ontology Work-
ing Group for recognized contribution. GRADE Ontology
changes may be initiated by change requests from the com-
munity. We will maintain an open invitation for anyone to
share comments regarding specific GRADE Ontology terms
for continued feedback. This will include prompting authors
of new GRADE papers to check the ontology for new terms,
potential changes in definitions, and deprecation of redun-
dant terms. The Project Group will validate that change re-
quests are appropriate for group deliberation (such as
fitting the purpose of the code system, having sufficient ratio-
nale, and avoiding duplication). Valid change requests will
lead to drafting a preferred display term, a list of alternative
terms, and a definition, with the approval process running as
described above. We will also maintain an open invitation for
anyone to suggest additional tools or systems that use con-
cepts with a usefully close match to the GRADE Ontology.

3. Conclusion

The GRADE approach to making certainty-of-evidence
and evidence-to-decision judgments is already a de facto
data standard. The creation and management of a GRADE
Ontology is intended to support the efficiency, rigor, consis-
tency, and interoperability of use of the GRADE approach.
The development and maintenance processes for the
GRADE Ontology will facilitate discovery of terms where
inconsistency, ambiguity, or misunderstanding occurs and
help resolve such discrepancies via consensus methods
for selecting preferred terms, defining them, and providing
comments about their appropriate use. Support for the im-
plementation of the GRADE approach will help end-users
(the developers and users of systematic reviews and guide-
lines), software developers (to incorporate into software
tools), and computers (for automated use by software tools)
successfully record and communicate judgments made us-
ing the GRADE approach, further advancing the GRADE
Working Group’s mission of developing a common, sensi-
ble, and transparent approach to grading certainty of evi-
dence and strength of recommendations.
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