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Abstract

Background: Underreporting is adefining problem in the documentation of workplace violence across public services. Thisis
reinforced by inconsistent, often poor incident descriptions and the absence of a clear, shared nomenclature. Without an
ontology-backed structure, similar events are recorded differently across settings or remain uncodable and effectively invisible.
Moreover, workplace violence (WPV) istypically registered and studied within sector- and even organization-specific categories
and local reporting logics rather than through a shared semantic framework, limiting comparability and cumulative understanding
across sectors. To address this, we propose creating and publicizing a workplace violence ontology (WPV-ONTO) to unify the
representation of WPV events across public services.

Objective: Theabjective of thisprotocol isto describe and justify aresearch methodol ogy for devel oping a cross-sector ontology
and reference nomenclature for WPV in public services (WPV-ONTO), including the scoping review, expert consensus, and
evaluation procedures used to build it. Promoting openness and high standards during its creation and encouraging its uptake
once available are broader project goals that this protocol is designed to support, rather than measurable objectives that this
protocol itself tests.

Methods: Using Protégé and the METHONTOLOGY life-cycle framework, we will develop WPV-ONTO in Web Ontology
Language. A methodol ogically defined, iterative workflow will combine (1) focused scoping searchesin Web of Science, PubMed,
APA Psyclnfo, ERIC, and Sociological Abstracts; (2) structured extraction from established incident-reporting tools and code
lists; and (3) expert consensus. Domain expertswill use ahybrid top-down and bottom-up approach to define concepts, synonyms,
and relationships based on iterative review of the scientific literature and sector-specific reporting structures. A pilot study with
6 to 8 frontline workers from 2 sectors will test the prototype reporting form against predefined usability criteria before version
1.0release.

Results:  The primary output will be a comprehensive, versioned WPV-ONTO accommodating key WPV concepts relevant to
public services, augmented with synonyms, definitions, and references. WPV-ONTO will include an explicit hierarchical structure
and relations supporting inheritance and compositional incident encoding. Development will incorporate the perspectives of
frontlineworkers, safety and aftercare professionals, policymakers, WPV researchers, and health and information-system experts.
Expert-panel recruitment is planned to begin in March 2027, with version 1.0 expected after the 24-month devel opment period.

Conclusions: WPV-ONTO is expected to enable reasoning, inference, and consistent representation of relationships among
WPV conceptsfor applicationin multiple contexts, including cross-sector reporting harmonization, software and APl devel opment,
research data integration, and evaluation of prevention and aftercare initiatives. By providing a shared vocabulary and explicit
structure, WPV-ONTO may also facilitate linkage with other relevant information systems, such as electronic medical records,
and justice and police information systems, reducing methodological fragmentation and supporting coordinated cross-sector
learning while retaining the contextual specificity necessary for public service environments.
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Introduction

Background

Workplace violence (WPV), encompassing physical assault,
verbal aggression, threats, harassment, and related hostile acts
directed at workersin the course of their duties, represents one
of the most widespread occupational hazards of our time. WPV
exposure is common and underreported in public services such
as headlth care, education, social welfare, law enforcement,
emergency response, and public transport [1,2]. This disparity
is typically ascribed to solitary or insufficiently staffed shifts,
irregular working hours, and interactions with members of the
public who are stressed, intoxicated, or noncompliant [3-6].

Despite its prevalence, WPV in public services remains
underdocumented [7,8]. Thisis adirect result of how WPV is
currently registered, understood, and governed across
organizations and sectors. When reports are submitted, they
often contain brief, inconsistent, or ambiguous descriptions.
Thisposeslimitson thereliable classification, aggregation, and
comparison of these incidents [9]. Moreover, workers may
refrain from reporting incidentsthey perceive asroutine features
of the job, may doubt the utility or credibility of reporting
systems, or may operate within organizational cultures that
tacitly normalize exposure and discourage disclosure [10,11].

Thelack of acommon, semantically consistent terminology for
WPV worsens this underreporting problem. Similar incidents
are described using different words, categorized into separate
groups, and recorded through reporting methods driven by local
or organizational logics, both within and across sectors [12].
An attack on a transport worker, a threatening encounter in a
socia welfare office, and a physical attack in an emergency
room may all be recorded under completely different coding
systemsor not recorded at all, making cross-sector comparisons
nearly impossible. This fragmentation limits the overall
scientific understanding of how prevention and aftercare
measures work, the role of contextual risk factors, and the
mechanisms of WPV.

Significant progress has been made recently in understanding
WPV in specific sectors. Studies have explored the prevalence
and predictors of patient-to-staff violence in health care [13],
including factors associated with WPV against health care
workers in national contexts outside Belgium, such as China
[14], the role of organizational and environmental factors in
provoking aggressive behavior [15], and the development of
sector-specific  prevention programs [16,17]. Legidative
frameworks, including occupational safety directives and
sector-level  collective agreements, have formalized the
requirement to record and address WPV, but the lack of
consistent terminology across sectors remains [18,19].
Knowledge is siloed, which complicates meta-analyses and
system-level palicy assessment because findingsfrom one sector
arerarely applicable to others due to this inconsistency.
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An Ontology for WPV

In information science, ontology provides a structured,
machine-readable scheme for organizing and reasoning about
a knowledge domain [20]. The ontology defines the entities,
classes, and relationships that constitute the domain. In the
context of WPV, ontology surpasses a basic glossary by
including hierarchical structures, relationships among concepts,
related contextual and environmental factors, and formal
definitions grounded in evidence and expert consensus. The
WPV domain isinherently multifaceted, as any incident can be
characterized simultaneously by thetype of act, therelationship
between perpetrator and target, the physical and organi zational
context, the severity and impact on the worker, and the potential
sector-specific circumstances surrounding the incident [21]. A
shared semantic architecture is necessary to represent these
aspects unambiguously, along with a shared vocabulary.

Several sector-specific classification efforts were developed in
the past: the type I-1V typology by the California Division of
Occupational Safety and Health [22], the Occupational Safety
and Health Administration (OSHA) framework for health care
settings [23], and the Violent Incident Form [24] used in UK
health services. However, there is currently no publicly
available, cross-sector ontology for WPV. As a result, a
collection of parallel, incompatible coding schemesexists, which
collectively hinder research synthesis and policy coordination.

Beyond these structural elements, the multifaceted representation
of an incident also depends on characteristics of the parties
directly involved. Health care settings, for example, aready use
risk-screening tools that record whether a patient has a known
history of aggression or care needs—such as cognitive
impairment or a substance-related crisis—that can precipitate
aggressive behavior, information that is directly relevant to
prevention and to supporting rather than solely sanctioning the
person involved. Reporting behavior itself may also vary
systematically with the reporting worker's profession or
experience level. Capturing such perpetrator-, target-, and
reporter-level characteristics, where ethically and legally
appropriate, is expected to reveal further relationships among
WPV conceptsthat apurely act-based classification would miss;
thiswill be considered explicitly during the conceptual boundary
work described under Development of the Workplace Violence
Ontology (WPV-ONTO), Step 1.

The development of the WPV-ONTO described in this protocol
is envisioned as a foundational resource applicable across all
sectors where WPV occurs. However, given the exceptional
complexity of the public-service domain, this protocol addresses
public services asthe primary domain for WPV-ONTO'sinitial
development. We define public services here as publicly funded
or publicly mandated frontline sectors in which employees
interact directly with members of the public in the course of
statutory duties—including health care, public transport,
education, social welfare, emergency response (fire and
ambulance services), and law enforcement or police—as distinct
from private commercial services or public-sector office-based
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roles without direct public contact. The conceptual framework
and methodological approach established through this work
will be designed to support expansion to other sectorsin later
phases.

We aim to develop and share WPV-ONTO as a versioned, Web
Ontology Language (OWL)—based ontology that encodes key
concepts, definitions, synonyms, relationships, and hierarchical
structures related to WPV in public services. WPV-ONTO has
several interconnected goals: enabling consistent and
comparableincident reporting across organi zations and sectors;
supporting the development of interoperable reporting software
and APIs; facilitating integration with related information
systems, such as electronic health records and justice databases,
and providing ashared conceptual framework for WPV research,
prevention assessment, and policy-making.

Objectives and Anticipated Applications

The primary deliverable of this protocol is WPV-ONTO
itself—the versioned, OWL-based ontology and reference
nomenclature described under the Methods section. The
reporting tool and application scenarios described in this
subsection are anticipated downstream uses that motivate and
justify the ontology’s design; developing and deploying such
tools fals outside the scope of the development protocol
described here and would be pursued in separate future
implementation studies (see also Future Directions section).

An anticipated use of WPV-ONTO is to trandate this shared
conceptual structure into practical, frontline-usable tools.
Simplifying incident reporting for frontline workers through
digital reporting tools and mobile apps is one of the primary
uses of WPV-ONTO. The time and energy required to fill out
formsthat are either too long, not practical for actual workplace
scenarios, or lack the necessary terminology to adequately
explain incidents are common reasonswhy workers are rel uctant
toreport WPV [11,12]. An ontology-enabled reporting app can
tackle these issues. Ontology-enabled incident reporting has
already been shown to be technically feasible in an adjacent
domain: Fan et al [25] devel oped aHospital Incident Reporting
Ontology to support cross-system comparison of patient-safety
incident reports; to our knowledge, no equivalent tool has yet
been built specifically for cross-sector WPV reporting, and the
application envisaged here would extend this general approach
to that purpose. Users should be able to effortlessly convert
their experiences into structured, comparable data without
technical skills, by describing situationsin simple, context-aware
language. Controlled vocabularies from WPV-ONTO enable
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smart form filling, allow filtering incident types by sector and
role, and support instant report classification at the point of
entry. Apps built on ontologies can aid follow-up care by
escalating incidents when their severity reaches certain
thresholds or automatically connecting incident reports to
appropriate assistance options. This way, WPV-ONTO will be
the center of an active, worker-centered system for reporting,
response, and recovery. Integrating it into specially designed
reporting tools is one of the most immediately effective ways
to promote practical adoption.

Methods

The process for creating a comprehensive domain-specific
ontology of WPV-ONTO is described in detail below.

Development of the WPV-ONTO

Overview

The development of WPV-ONTO will use a hybrid top-down
and bottom-up approach, starting with the most abstract,
cross-sector concepts essential for representing WPV in public
servicesand then refining them into more specific subconcepts.
This study will use the results from our extensive literature
review, including the scoping review findings presented later
in this paper, and will be supplemented by atargeted review of
recogni zed classification and terminol ogy resourcesthat provide
important references for WPV-related content (including
International Classification of Diseases, 11th Revision [ICD-11]
[26] and Systematized Nomenclature of Medicine—Clinical
Terms [SNOMED CT] [27]). During its development,
WPV-ONTO will be guided by aninterdisciplinary expert panel
(see Stakeholder Governance: Iterative Concept Refinement
and Consensus Resol ution section). The ontology will be created
in OWL [28] using the Protégé editor [29], enabling clear
hierarchies and formally defined relationships that can be
immediately used for consistent reporting, interoperable APIs,
and comprehensive cross-sector analysis. Thisworkflow follows
the general ontology development life-cycle described by
METHONTOLOGY [30]: steps 1 and 2 correspond to its
specification and conceptualization activities, steps 3 and 4 to
iterative conceptuali zation and formalization, and the Evaluation
and Maintenance and Further Devel opment sections described
later in this section correspond to its verification or validation
and maintenance activities, respectively.

The 4 steps in building the WPV-ONTO are outlined below
(Figure 1).
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Figurel. Iterativeworkflow for developing WPV-ONTO. The process moves from (1) defining the scope and coreincident ingredientsto (2) constructing
aninitial OWL framework, followed by (3) successive cycles using literature, reporting tools or code lists, and expert consensus, and (4) validation for
real-world use. ICD-11: International Classification of Diseases, 11th Revision; ISLP: Integrated System for the Local Police; OWL: Web Ontology
Language; SNOMED CT: Systematized Nomenclature of Medicine—Clinical Terms; WPV-ONTO: workplace violence ontology.
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Step 1: Establish the Conceptual Boundary and Core
Incident Ingredients

Before determining what defines WPV in a public-service
setting, the expert group will catalog the key components
required for sector-agnostic event description. This includes
outlining key incident aspects (eg, type of aggression, roles of
involved parties, setting and context, consequences or impact,
and response or follow-up)—including, where ethically and
legally appropriate, perpetrator- and target-related characteristics
such asdocumented history of aggression or relevant care needs,
and reporter-related characteristics such as profession, role, or
experience level that may influence  reporting
behavior—agreeing on working definitions, and gathering
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potential labels and synonyms based on the scoping searches
and the team’s sectoral expertise.

Step 2: Assemble the Initial Semantic Skeleton and
Reference Vocabulary

To facilitate inheritance and incident composition, we will first
build a high-level OWL model in Protégé, organizing the
domain around a few main classes and relationships. External
standards, such as ICD-11, SNOMED CT, and the Integrated
Systemfor the Local Police (ISLP), the reporting and operations
system used by the Belgian police, will be used to improve
WPV interoperability, and terms will be aligned with them.
However, attention will be focused on cases where the
public-service WPV domain needs concepts or levels of detail
that are difficult to represent in those systems.
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Step 3: Populate, Refine, and Test Through Repeated
Evidence-Expert Cycles

Through iterative rounds of (1) expert consensus review, (2)
systematic extraction from industry-standard reporting systems
and code lists, and (3) targeted literature-based concept
collecting (Web of Science/PubMed/APA
Psyclnfo/ERIC/Sociological Abstracts), WPV-ONTO will be
developed. Each round, classes, synonyms, definitions, and
relationships will be added or updated. It will be verified
whether the model can accurately encode real-world event
descriptions across different sectors.

Step 4: Validate the Ontology for Real-World Use

The developing WPV-ONTO will be evaluated for semantic
consistency (such as hierarchies and relationships), encodability
(can frontline scenarios be represented without resorting to
“miscellaneous’ categories?), and suitability for reporting tools
(including severity-based escalation paths and potential linkage
with related systemslike health records or justice or police data
structures). We will keep track of changes through versioning.

Stakeholder Governance: |terative Concept
Refinement and Consensus Resolution

An expert panel of senior practitioners and researchers will
collaborate to define the scope of WPV-ONTO and interpret
evidence from the project’ stargeted scoping searches. Theteam
will draw on expertise in public-service practice, occupational
health and safety, legal and policy fields, and informatics to
ensure that the ontology is both practically credible and
technically interoperable across different environments.
Participantswill be recruited purposefully through the research
team'’s established networks, including the national committee

Steenhout & Buyl

on aggression against public-service workers outlined in the
Results section, pertinent professional associations, and direct
invitationsto acknowledged expertsin these fields. Recruitment
will aim for balanced representation across sectors and
disciplines rather than afixed quota. Before participating, each
participant will receive a participant information sheet
(Multimedia Appendix 1) and provide informed consent using
a dedicated form (Multimedia Appendix 2). Anonymized
participant characteristics (eg, sector and years of relevant
experience) will be collected and reported in aggregate, for
example, as a summary table in the resulting publication, to
allow readersto assess the group’s composition and credibility.

As an illustrative target composition, the panel will aim to
include aminimum of 30 participants, with at least 2 participants
from each of the following sectors or disciplines: health care,
public transport, education, social welfare, law enforcement,
occupational health and safety, legal or policy, and health and
information informatics, to ensure that no single sector or
disciplinary perspective dominates concept devel opment. Where
feasible, selection will also aim for a mix of frontline and
management-level experience and areasonable gender balance
as additional means of limiting selection bias. These target
figuresareillustrative and will be finalized and reported against
the actual recruited panel in the resulting publication.

Theteam will meet regularly, preferably every 6-8 weeks, over
24 months (Figure 2), to refine conceptual categories,
definitions, and relationships. Each session will review the
current evidence, analyze newly identified concepts from
reporting toolsand codelists, and assess whether these concepts
can be applied consistently without overlooking key contextual
details.

Figure 2. Overview of study timelines. OWL: Web Ontology Language; WPV-ONTO: workplace violence ontology.
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Consensus will be built through a 2-tier, modified Delphi
procedure, reported in accordance with CREDES (Guidance on
Conducting and Reporting Delphi Studies) [31]. Inthefirst tier,
all panel members complete amultiround Delphi survey (up to
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3 rounds; the round 1 instrument is provided in Multimedia
Appendix 3), in which candidate features of WPV-ONTO—its
definitional scope, structural design, and cross-sector
requirements—are rated individually and anonymously on a
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7-point priority scale, with optional free-text justification. The
first round entails 21 itemsthat are distributed acrossthe themes
in Table 1.

Consensus is defined a priori as at least 75% of respondents
rating anitem 5 or higher (moderate to essential priority). After
each round, participants receive a structured, anonymized
summary of aggregate ratings and comments, together with a
brief evidence summary drawn from the scoping review and
reporting-tool extraction and, where applicable, competing
definitions identified across sources, items not reaching
consensus are rerated in the subsequent round, alongside new
items proposed by panelists. The procedure departs from the
classical Delphi inthat panel membersareinvited to face-to-face
meetings: the survey rounds establish priorities, which the
recurring stakehol der governance meetings then operationalize
during ontology development. In the second tier, if a specific
concept or definition remains unresolved after 2 consecutive

Steenhout & Buyl

meetings, or when sector representatives hold positions that
discussion aone cannot reconcile, it is settled by a 2-round
digital vote (an initial round across all options and, if needed,
a second round limited to the 2 most supported), applying the
same 75% threshold; items still below threshold are flagged for
continued discussion at a later meeting, or deferred to a
subsequent ontology release, rather than forced to closure.
Evidence from scoping searches will help identify candidate
concepts and recurring ambiguities across key WPV
subdomains, acrossthe key WPV subdomainsidentified during
data charting. To ensure that WPV-ONTO continues to serve
asaconsistent, versioned resource for incident reporting across
sectors and interoperabl e tool s, the expert group will thoroughly
evaluate these candidates before adding them to the ontology
through iterations of concept identification, semantic analysis,
and OWL-based integration. At the end of the project,
WPV-ONTO (version 1.0) will be released together with
accompanying documentation.

Table 1. Content of the Delphi round 1 instrument (Multimedia Appendix 3): themes and core measurement items.

Theme Questions Content

Theme 1 Q01-Q07 Conceptual and definitional scope: What WPV-ONTO should define, include, and exclude

Theme 2 Q08-Q14 Ontological structure and relationships: how WPV-ONTO? should be structured, encoded, and
governed

Theme 3 Q15-Q21 Cross-sector applicability and reporting practice: fit with sector needs, information systems, law,

and governance

AWPV-ONTO: workplace violence ontology.

Scoping Review

We will perform a scoping review of peer-reviewed literature
as part of the iterative evidence-expert cycles described earlier.
This approach closely follows the method used by Golec et a
[32] and supports evidence-based concept development for
WPV-ONTO. Following the steps in the methodological
framework proposed by Arksey and O’ Malley [33], and updated
by Levac et al [34], wewill (1) develop research questions based
on the PICOS (population, intervention or exposure, comparator,
outcome, study design) framework [35]. Specificaly, the
guiding research question is. “How is workplace violence
conceptualized and classified in the peer-reviewed literature on
public-service sectors, and what terminology and classification
structures have been proposed or used?’ The corresponding
PICOS elements are asfollows:. popul ation—workers, or WPV
incidentsinvolving workers, in the public-service sectors defined
earlier; intervention or exposure—not applicable in the
traditional sense, asthisisaconceptual or classification review,
so the feature of interest is the presence of a WPV definition,
taxonomy, coding scheme, or nomenclature; comparator—not
applicable, or, where present, comparison between existing
classification systems; outcome—reported concepts, definitions,
synonyms, classification structures, and boundary ambiguities
relevant to WPV; and study design—any peer-reviewed study
design (quantitative, qualitative, mixed methods, or conceptual
or methodological) that proposes, describes, evaluates, or applies
aWPV definition, taxonomy, or classification, consistent with
the broad, concept-focused scope typical of scoping reviews.
Wewill (2) search the Web of Science, PubMed, APA Psyclnfo,

https://www.researchprotocol s.org/2026/1/€94392

Sociological Abstracts, and ERIC databasesfor relevant studies;
(3) screen studies according to inclusion and exclusion criteria;
(4) chart data by reviewing relevant papers; and (5) collect and
analyze the results.

Consistent with the Arksey and O’ Malley or Levac framework’s
descriptive, non—meta-analytic orientation, the analysis will
combineanumerical summary (eg, countsof conceptsand terms
by sector) with a qualitative content analysis of charted data.
Extracted definitions and boundary cases will be grouped into
recurring conceptual clusters through iterative coding by 2
reviewers (IS and RB). This qualitative analysis, rather than a
formal thematic-analysis framework, will directly inform the
candidate concepts and ambiguitiesfed into the expert-consensus
process described under the Stakeholder Governance: Iterative
Concept Refinement and Consensus Resol ution section. Asthis
scoping review is one component of a broader, multimethod
ontology-development protocol, it will be reported according
tothe PRISMA-ScR (Preferred Reporting Itemsfor Systematic
Reviews and Meta-Analyses Extension for Scoping Reviews)
framework [36]; the reporting standards for the other protocol
components (ontology development, expert consensus, and
usability evaluation) are described separately under the
Reporting Standards section. The scoping review protocol,
including the finalized search strings and eligibility criteria,
will beregistered prospectively on the Open Science Framework
before the database searches are run.

The goal of these searchesisto better understand the meaning,
operationalization, categorization, and documentation of WPV
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across various public service agencies. When combined, they
will reveal potential ideas, labels, synonyms, and ongoing
uncertainties that need clarification before consistent
Cross-sector registration can be achieved. The search strategy
will incorporate WPV umbrellaterms (eg, workplace violence,
workplace aggression, occupational violence, and third-party
violence) along with terms related to classification and
registration (eg, taxonomy, typology, classification,
nomenclature, definition, framework, reporting, incident report,
coding, and instrument). Sector terms pertaining to public
services (eg, healthcare, emergency services, police, fire
services, education, social welfare, and public transport) will
be used to ensure relevance. As an illustrative, replicable
example, the draft PubMed search string is: (“workplace
violence’[tiab] OR “workplace aggression”[tiab] OR
“occupational violence”[tiab] OR “third-party violence”[tiab])
AND (taxonomy[tiab] OR taxonomies[tiab] OR typology[tiab]
OR  typologiegtiab] OR  classification[tiab] OR
classificationg[tiab] OR nomenclatureftiab] OR definition[tiab]
OR framework[tiab] OR “incident report”[tiab] OR “incident
reports’[tiab] OR “incident reporting”[tiab] OR coding[tiab]
OR instrument[tiab]) AND (healthcare[tiab] OR “emergency
services'[tiab] OR police[tiab] OR “fire service’[tiab] OR “fire
services'[tiab] OR education[tiab] OR “social welfare’[tiab]
OR “public transport”[tiab] OR “public transportation” [tiab]),
limited to 2020-present. No single database provides
comprehensive coverage of this cross-sector domain. The search
will include APA Psycinfo for psychological literature on
aggression, incivility, and harassment related to the conceptual
boundary work. ERIC will be searched for education sector
representation, less covered in biomedical databases.
Sociological Abstractswill cover social science and social work
literature. Occupational safety and health will be addressed
through a targeted review of standards, guidance, and gray
literature, as principal sources are institutional guidance and
standardsrather than scientific literature. The draft search strings
for these databases and Web of Science Core Collection arein
Multimedia Appendices 4 and 5.

This draft will be piloted and refined for precision or recall
before the final search is run. Our focus will be on full-text,
peer-reviewed English-language research published since 2020,
covering empirical studies using quantitative or qualitative
methods, as well as conceptual or methodological papers that
propose or discuss WPV definitions or classifications; studies
that report only clinical outcomeswithout addressing definition
or classification will be excluded. Relevance to public services
will be determined by whether the study population or setting
fals within the public-service sectors defined earlier. This
reflects recent advancements and provides adequate evidence.
The 2020 cutoff appliesto this systematic database search only;
it is not intended to exclude seminal older classification and
typology papers (eg, the type I-IV typology and OSHA
framework already discussed in the Introduction section), which
are captured instead through the separate, nondatabase-restricted
targeted review of recognized classification and terminology
resources described in the Development of the WPV-ONTO
section. Exclusions include non-peer—reviewed publications,
such as editorials, letters to the editor, comments, and press
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stories. Two reviewers will independently assess each paper,
and any discrepancies will be resolved through discussion.

Throughout the data charting process, we will systematically
extract the WPV terms used for each source, delineate the
definitional boundaries provided, and identify any structured
categorization of incidents. This encompasses labels and
synonyms for various forms of aggression, classifications of
actor and target roles, contextual descriptors including setting
and task, specified means or modality, impact domains such as
physical, psychological, and operational, as well as elements
related to organizational response or aftercare. Particular focus
will be directed toward the recurring ambiguities surrounding
boundaries (eg, threat vs intimidation), as these represent
frequent areas where incident reporting may exhibit
inconsistencies. Itisessentia for WPV-ONTO to establish clear
distinctions or to implement principled modeling approaches
in these contexts.

Records retrieved from all 5 databases will be exported to a
reference manager, automatically deduplicated, and manually
checked for residual duplicates. Counts before and after
deduplication, and per database, will be reported in the
PRISMA-ScR flow diagram accompanying the scoping review.

Targeted Review of Standards, Guidance, and Gray
Literature

Peer-reviewed databases do not index the organizational
literature in which WPV is defined and recorded. Authoritative
sources in this area include standards, guidelines, and
specifications issued by competent authorities and
sector-specific bodies. The fact that this is currently done in
such a fragmented way, with each domain operating within its
own knowledge silo, forms the basis for this protocol. We will
therefore conduct a targeted review selected according to the
following criteria

« The literature is published by an international standards
body, a European Union agency, an intergovernmental
organization, anational competent authority, or arecognized
sector federation.

«  The publication focuses on WPV and psychosocia risks
within the context of public service, or on a definition or
reporting framework applicableto it.

« Thedataare publicly available.

Belgian sources will be searched in Dutch, French, German,
and English.

The ingtitutional literature is highly fragmented. The core set,
as described in Table S1in Multimedia Appendix 5, will serve
asthe starting point. Additional sources may beidentified during
the processthrough referencesin existing documents or through
suggestions from members of the expert panel. Each source
identified in thisway will be assessed against the sameinclusion
criteria (see Scoping Review section) and recorded in a log
(Table S2 in Multimedia Appendix 5) containing the date of
addition, the method through which it was identified, and the
outcome of the criteriaassessment. Thislog, including both the
core set and any additional sources, will be published as an
appendix to thefinal review. In thisway, every sourceincluded
in the final set will be traceable. The sources will be screened

JMIR Res Protoc 2026 | vol. 15| €94392 | p. 7
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS

using fixed search terms (workplace violence, aggression,
harassment, third-party violence, psychosocial risk, and incident
reporting). For each source, 50 results per term will be screened,
supplemented by manual searches of relevant topic pages. One
reviewer will conduct the screening, while a second reviewer
will check 25%. Disagreements will be resolved through
discussion. Dataextraction will follow the same template asthe
scoping review, with additional source-specific fields (issuing
body, document type, year, URL, and date).

Because this uses purposive sampling, extraction will continue
until 2 consecutive sourcesyield no new candidate concepts or
definitions, relative to those already charted. The source at which
saturation was reached will be reported in the source log.
Selected documents will be reported in the PRISMA-ScR flow
diagram under records identified via methods other than
database searching.

I nteroperability

To facilitate interoperability, WPV-ONTO will interface with
current terminology and classification systems where
appropriate. First, we will align WPV-ONTO principles with
ICD-11 to facilitate integration with health documentation and
reporting, particularly for categorizing health outcomes such as
injuries and specific mental health concerns, as well as related
conditions. Second, wewill createaSNOMED CT mapping of
related conceptsto alow for semantic integration with electronic
medical records and clinical workflows. Thiswill be especially
valuable when integrating WPV incident data to clinically
relevant descriptors like injury and symptom concepts, as well
as subsequent actions. Third, we will analyze ISLP alignment
to alow cross-sector collaboration with courts and law
enforcement. In addition, aignment with European
occupational-injury statistics (European Statistics on Accidents
a Work) and multilingual labeling, following Simple
K nowledge Organization Systems conventions, will be presented
to the expert panel as candidate requirements (Multimedia
Appendix 3). When variations in purpose or legal frameworks
impede direct mapping, we will identify the mismatch and
develop alinkage layer that maintains semantic integrity while
allowing for interoperable incident reporting across public
services. Because linking to electronic health records and justice
or police information systems entails highly sensitive personal
data, WPV-ONTO is restricted to the ontology’s conceptual
and terminological framework; it does not retain or transmit
identifiableincident records. Any actual datalinkage constructed
on top of it must conform with applicable data protection
legidation (eg, the EU General Data Protection Regulation) and
adhere to data minimization and purpose limitation standards.
Any pilot linkage between systems will necessitate its own
ethical and data protection review, independent of the
ontol ogy-development activities detailed in this protocol.

Evaluation

Consistent with METHONTOLOGY [30], WPV-ONTO will
undergo iterative evaluation to ensure both verification and
validation. These are treated as distinct questions: verification
asks whether WPV-ONTO has been built correctly against its
own stated requirements, while validation askswhether it isthe
right ontology for its intended users' needs. The assessment
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will concentrate on semantic consistency, clear definitions, and
comprehensive coverage of the WPV domain in public services.
Verification during and after development will consist of
consistency checks performed using HermiT, an open-source
OWL reasoner [37].

Validation will combine 2 elements. Domain expertswill carry
out qualitative eval uations by devel oping competency questions
that reflect real-world cross-sector reporting and follow-up
scenarios. These questions will test whether WPV-ONTO
accurately representsintended meanings and supports effective
guerying across key aggression subdomains identified during
data charting. Feedback will be gathered through structured
reviews and semistructured interviews focused on conceptual
fit, ambiguity, and usability.

Once a prototype ontology-enabled form is available, we will
conduct asmall pilot usability evaluation with frontline workers.
Thisfeasbility study aimsto identify usability issuesand inform
revisionsbeforereleasing WPV-ONTO (version 1.0). A broader
evaluation, including interrater reliability testing, will occur in
theimplementation study described under the Future Directions
section.

We will recruit 6 to 8 participants from health care and public
transport, all currently employed in frontline roles involving
public contact for at least 6 months, and who have used their
organization’s incident reporting system. Members of the
WPV-ONTO expert panel are excluded. Recruitment will be
through sector organizations on the national committee on
aggression against public-service workers. Participants will
encode 8 incident vignettes using the prototype, constructed
from anonymized descriptions reviewed by expertsfor realism
and sectora fidelity. The vignette set will be finalized before
the pilot begins and published with the pilot results. Vignettes
will cover act types, perpetrator relationships, and severity
levels, including boundary caseslike threat versusintimidation
to test the ontology. If a sector’s reporting form is available
through existing systems and code lists, participants will also
encode vignettes on that form in a counterbalanced order to
control for learning effects. Without a comparator form, the
prototype is evaluated without a baseline. Two primary
guantitative outcomes will be recorded: the proportion of
vignettes encoded without a “miscellaneous’ category and
perceived usability, measured using the System Usability Scale
(SUS). Completion time will be noted when acomparator form
is available. A short semistructured interview will explore
problems with applying concepts and perceived registration
speed. Proportions will have 95% Cls, and SUS scores will be
reported as means with SDs and medians. Interview data will
be analyzed thematically and reported in accordance with
COREQ (Consolidated Criteria for Reporting Qualitative
Research) [38]. Quantitative results are descriptive, with no
hypothesis testing. Interrater agreement is not assessed due to
sample size constraints, but 2 usability criteria are set: a mean
SUS score of at least 68 and fewer than 10% of vignettes using
aresidual category. Failureto meet these thresholdswill prompt
for revisions before the version 1.0 release, and documentation
of missed criteria, revisions, and outcomes will be provided.
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Expert validation and pilot findings will inform the governance
process under the Maintenance and Further Development
section, ensuring that evaluation results lead to traceable
ontology changes. Each finding is logged as a change request
and triaged by the domain editorial board (DEB) based on
existing criteria. Terminological issues, like misinterpreted
labels, lead to revised labels, definitions, or synonyms in the
next minor release. Structural issues, such as unencodeable
vignettes, result in new or restructured classes, properties, or
relationships; those impacting downstream implementations
are postponed to the next major release. Scope findings, with
dtated rationale, are deferred to later versions, and sector-specific
findings go to the appropriate working group. All change
requests and evaluation outcomes will be published with the
version 1.0 release.

Maintenance and Further Development

Consistent  with  the  maintenance  activity in
METHONTOLOGY's ontology development life-cycle [30],
a staged, release-based governance model will be used by
WPV-ONTO for maintenance and ongoing expansion (Figure
3). This strategy will separate less frequent structural upgrades

Steenhout & Buyl

from routine updates. The DEB, which oversees definitions,
semantic coherence, and scope, will collaborate with the
ontology engineering team, responsible for implementation,
quality checks, and releases. When changes impact reporting
practices specific to a sector, input from the sector’s working
groupswill be considered. A transparent change request system
will be used to submit proposed additions (eg, new concepts,
synonyms, definitional refinements, and mappings), which will
then be reviewed for logical consistency, scope alignment,
duplication, and approval. Mgjor releaseswill occur once ayear
to accommodate restructuring, merging ideas, or model
modifications that could affect downstream implementations,
while scheduled minor releaseswill be published every 3 months
and include incremental improvements, synonym or definition
updates, and nonbreaking adjustments. To allow comparison
of ideas over time, they will be marked as inactive, assigned
stable IDs, and linked with explicit replacement references.
Each release will include version numbers and brief change
notes detailing additions, deprecations, merges, and definition
modifications. This process will help researchers and
implementers track progress while maintaining consistent
Cross-sector reporting.

Figure 3. WPV-ONTO maintenance and release workflow: this governance model ensures transparent evolution, traceability of changes over time,
and consistent and comparable cross-sector reporting for researchers and implementers. WPV-ONTO: workplace violence ontology.
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Reporting Standards

Because this protocol combines methodologically distinct
components—a scoping review, ontology engineering, expert
consensus, and a usability evaluation—no single checklist
adequately captures the full study. The scoping review will be
reported according to PRISMA-ScR [36], as described earlier.
Ontology development and its documentation will follow the
MIRO (Minimum Information for Reporting an Ontology)
guidelines [39], which specify reporting of scope, competing
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resources, target audience, design rational e, source vocabularies,
evaluation approach, and versioning policy. The
expert-consensus and Delphi-informed decision rounds
described under the Stakehol der Governance: Iterative Concept
Refinement and Consensus Resol ution section will be reported
in line with the CREDES [31]. The usability evaluation,
comprising competency-question testing and semistructured
expert interviews, will be reported following the COREQ [38],
insofar as it applies to interview-based data collection and
analysis. Reporting against each of these frameworks will be
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prepared as supplementary material accompanying the resulting
publications.

Ethical Consider ations

This paper describes a research protocol; no participants have
been recruited, and none of the data-collection activities
described here have yet taken place. Ethics approval for expert
panel meetings, the Del phi-informed consensus rounds, and the
pilot usability evaluation will be sought from the Ethics
Committee for the Human Sciencesat Vrije Universiteit Brussel
before any of these activities begin. Prospective panel members
and pilot participantswill receive a participant information sheet
(Multimedia Appendices 1 and 6) and will provide written
informed consent (Multimedia Appendices 2 and 7) before
participating. These separate documents reflect the different
nature and extent of their involvement. Participant characteristics
(eg, sector and years of relevant experience) will be collected
and reported only in anonymized, aggregate form, and no
directly identifying information will be published. Datawill be
stored and processed in accordance with the EU General Data
Protection Regulation. No compensation is planned for
participation in the stakehol der governance process or the pilot
usability evaluation. The protocol will be registered on the Open
Science Framework prior to the start of recruitment. The
registration DOI will be reported in resulting publications.

Results

As of July 2026, the project described in this protocol has not
yet commenced: no participants have been recruited, and no
data have been collected. The application to the Ethics
Committee for the Human Sciences of the Vrije Universiteit
Brussel will be submitted before recruitment of the expert panel
begins. Recruitment is planned to start in March 2027, initiating
the 24-month devel opment cycle outlined in Figure 2. Iterative
expert-consensuswork will beginin month 3. The pilot usability
evauation is scheduled for months 18-22 of the development
cycle, with findingsincorporated beforetheversion 1.0 release.
WPV-ONTO (version 1.0) is expected at the end of the project
period (anticipated early 2029).

WPV-ONTO will be developed using the outlined
methodological framework and shared through established
public-sector governance and scientific channels to ensure
credibility and adoption. The research teamis part of anational
committee that addresses violence against public servants[40].
Thiscommitteeincludes representatives from key Belgian public
entities such as the heath sector, public transport, postal
services, and security services. As a result, WPV-ONTO is
likely to gain wider acceptance after its launch, thanks to a
clearer mechanism for cross-sector consultation, adaptation to
operationa realities, and dissemination across stakeholder
networks. WPV-ONTO will be officialy registered as a
reference nomenclature and, in alater phase, integrated into a
planned generic cross-sector incident reporting system. This
will enable structured, comparabl e reporting and interoperability
across sectors, supporting future research, prevention,
evaluation, and aftercare pathways.
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Discussion

This protocol is expected to result in a versioned, cross-sector
WPV-ONTO for public services, together with an empirically
grounded account of the shared and sector-specific concepts,
definitions, and boundary ambiguities that currently prevent
consistent incident registration. The discussion below situates
this anticipated contribution relative to existing classification
efforts, considers the strengths and limitations of the proposed
approach, and outlines directions for future work and
dissemination.

Principal Findings

WPV-ONTO is anticipated to provide, for the first time, a
consistent semantic language for describing WPV across
public-service sectorsthat currently rely onincompatible, locally
defined coding practices. While existing classification efforts
capture WPV within single sectors, WPV-ONTO's hierarchy
of explicitly related concepts is expected to make incident
descriptions comparable across sectors that have historically
been studied in isolation, without discarding sector-specific
nuance. If thisexpectation isrealized, patternsthat are currently
invisible to sectors without a shared vocabulary, such as how
exposure trandates into response and outcome, may become
visible. Because WPV-ONTO is intended to be interoperable
with health and justice information systems, its cross-sector use
is projected to extend beyond research to operationa reporting
and follow-up.

Comparison to Prior Work

Sector-specific initiatives, including the California Division of
Occupationa Safety and Health’stype -1V typology, the OSHA
framework tailored for health care environments, and the UK’s
Violent Incident Form, offer valuable organizationa frameworks
within their respective sectors. However, these frameworks
were not designed for cross-sector comparability, and none have
been defined as a machine-readable ontology. WPV-ONTO
distinguishes itself from these initiatives by using a formal
ontol ogy-engineering methodology, mirroring the overarching
logic used by Golec et al [32] to create a cross-disciplinary
ontology for fibroproliferative diseases, rather than relying on
a dtatic, closed-list taxonomy. Existing general-purpose
terminologies, such asCD-11 and SNOMED CT, cover some
relevant health outcomes; however, they were not specifically
designed to capture the dynamics of perpetrator-target
relationships, organizational contexts, and response pathways
that are critical for registering WPV. WPV-ONTO strives to
improve rather than copy these existing systems, by creating
mappings where possible and introducing new structural features
only where present systems lack sufficient granul arity.

Strengths and Limitations

A benefit of the proposed methodology liesin itsintegration of
aniterative literature review, systematic extraction from industry
code lists, and consensus among interdisciplinary experts. This
isfurther reinforced by formal consistency verification through
theHermiT reasoner and usability testing based on competency
guestions. This multisource, staged design aimsto mitigate the
risk of the ontology being influenced by the assumptions of any
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single sector. A notable advantage is the clearly defined
versioning and governance model, which addresses the
maintenance challenges that have constrained the long-term
applicability of certain previous classification systems.

The source coverage for the targeted review of standards,
guidance, and gray literature is purposive rather than
comprehensive. The ontology’s scope is empirically tested
through evaluation with competency questions and an
encodability test, enabling additional conceptsto be added later
viathe change-request process in the Maintenance and Further
Devel opment section.

A limitation isthat semantic infrastructure alone cannot address
the ingtitutional and cultural factors that contribute to
underreporting: treating ashared vocabul ary as sufficient would
risk technofetishism, in which technical infrastructure is
expected to solve problemsthat have organizational and cultural
roots. If ingtitutions do not act on reports or if registration
remains difficult, reporting rates may not increase merely
because a shared vocabulary exists. This pattern has also been
reported for certain WPV subtypes, such as sexual harassment,
where data indicate that training and institutional
follow-through, rather than documentation alone, arethe primary
constraints on disclosure and response [41,42]. The concern
will be empirically investigated, but only preliminarily: the
small-scale pilot usability evaluation is a feasibility study, and
a full assessment of reporting burden reduction in practice
requires the larger implementation study under the Future
Directions section. WPV is also a contentious construct, and
the distinctions between violence, incivility, harassment, and
behavior that is considered “part of the job” reflect social and
organizational norms that an ontology can express but cannot
resolve. While iterative expert review and versioning are
designed to keep WPV-ONTO responsive to these issues,
ongoing stakehol der input will be essential to avoid definitional
drift and the eventual loss of operational relevance.

A related limitation concerns terminology. Some terms used in
this protocol, for consistency with existing literature and coding
systems, including “ perpetrator” and “noncompliant,” may read
as stigmatizing or insufficiently trauma-informed, particularly
in health care contexts where aggression can stem from a
patient’sunderlying condition rather than intent. WPV-ONTO's
own labels need not uncritically inherit this language: the
expert-consensus process described under the Stakeholder
Governance: Iterative Concept Refinement and Consensus
Resolution section will explicitly revisit terminology choices,
and weintend to seek input from patient or client advisorswhere
feasible so that the final vocabulary is accurate without being
stigmatizing.

An additional constraint isthe protocol’s generalizability beyond
the country environment in which it is based. Both the
governance model and the national committee described in the
Results section, as well as the |SLP mapping described in the
Interoperability section, are based on Belgian structures; this
supports feasibility but does not prove that WPV-ONTO
seamlessly transfers to other countries lega and
health-information systems. However, the ontology’s core
structureis built around OWL -based concepts and mappingsto
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international standards (ICD-11 and SNOMED CT) rather than
Belgium-specific categories, and prevalence and risk-factor
studiesfrom other national contexts, such as China[14], describe
WPV patterns broadly consistent with those motivating this
protocol, indicating that the underlying conceptual structure
may be portable even where country-specific governance and
legal mappings would need adaptation. Directly testing this
portability is beyond the scope of this protocol and is noted
under the Future Directions section.

Future Directions

This protocol is scoped to public services, extending
WPV-ONTO's conceptua framework to other sectors in later
phases, as outlined in the Introduction section, will require
testing whether its core structure generalizes beyond the
public-service context or requires sector-specific extension.
Futurework should also evaluate WPV-ONTO empirically once
it isintegrated into reporting tools—for example, by assessing
whether ontology-enabled forms measurably reduce reporting
time or improve classification consistency relative to existing
free-text or fixed-category systems and by tracking whether
cross-sector comparisons enabled by WPV-ONTO reveal
patterns not visible under current sector-specific registration.
Given the Belgium-grounded governance model noted under
the Strengths and Limitations section, future work should also
test WPV-ONTO's portability to other national legal and
health-information systems, for example, through acollaboration
with researchers in another country to assess whether the core
concept structure needs revision or only its country-specific
mappings (eg, to a non-Belgian police or justice system) need
to be substituted.

More broadly, we believe that a well-devel oped ontology will
enhance opportunities to move from isolated local registration
to transparent, cross-sector knowledge, and that integrating it
into specially designed reporting tools is one of its most
immediately effective ways to promote practical adoption—a
hope this protocol is designed to test empirically rather than
assume.

Dissemination Plan

Dissemination will target 3 audiences on different timelines:
domain experts and the informatics community, through
conference presentations and the peer-reviewed publication of
thefinalized ontology and protocol; public-service organizations
and policymakers, through the research team’s involvement in
a national committee on aggression against public-service
workers and its constituent sectors (health, transport, postal,
and security services); and software devel opers, through open
publication of the OWL filesand documentation needed to build
ontology-enabled reporting tools. Major and minor releaseswill
be announced through the same channels to support ongoing
uptake as WPV-ONTO matures.

Conclusions

This protocol outlines an evidence-based, expert-led approach
for developing WPV-ONTO, thefirst cross-sector ontology for
WPV in public services. The contribution this protocol seeks
to establish is methodological: a staged, iteratively validated
pathway from fragmented, sector-specific coding practices
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toward a shared, machine-readable vocabulary, together with a
governance model intended to keep that vocabulary current and
interoperable. Whether WPV-ONTO achievesthe comparability
and uptake it isdesigned for can only be established once it has
been built and evaluated; this protocol does not itself
demonstrate a reduction in underreporting or an improvement
in worker outcomes. What it does offer is a transparent,
replicable method by which such claims could subsequently be
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tested—for instance, by comparing incident registration before
and after ontology-enabled reporting is introduced in a given
sector. If successful, WPV-ONTO may, in time, provide
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with a common basis for cross-sector comparison and a
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research efforts can be built.
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Multimedia Appendix 7

Pilot usability evaluation—informed consent form.
[DOCX File, 22 KB-Multimedia Appendix 7]
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