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Abstract
Background

Research concerning serving Armed Forces personnel, veterans and their families spans multiple
disciplines and is distributed across databases with differing coverage, terminology and indexing
methods. This fragmentation makes evidence discovery challenging, particularly where military-
connected populations are described inconsistently. ForcesAtlas was developed as an accessible,
continuously updated evidence-discovery platform to bring relevant research together across scholarly
sources.

Methods

ForcesAtlas identifies candidate articles from PubMed, Europe PMC, OpenAlex and Semantic Scholar,
with Crossref used for enrichment. Matching and deduplication are undertaken at article ingestion. A
large language model is used to assess relevance from title, publication year and abstract, along with
full-text processing (where are available). The platform is implemented using Node.js, Express and
PostgreSQL. Classification reliability was assessed using a balanced sample of 2,000 records
independently reviewed by at least two reviewers. Known-item coverage was assessed against included
publications from five systematic reviews spanning different areas of Armed Forces research.

Findings:

As of September 2026, ForcesAtlas contained more than 2.4 million article records, of which
approximately 86,000 were publicly discoverable. Pairwise reviewer agreement on inclusion ranged from
92.5% t0 95.2% (Cohen'’s k = 0.849 to 0.904), with 92.9% three-way agreement among records assessed
the reviewers (Fleiss’ k = 0.906). Reviewers confirmed 1,843 of 2,000 ForcesAtlas classifications (92.2%)
in a sample comprising equal numbers of included and rejected records, with all 140 unresolved records
counted as failures. Across five systematic reviews, mean known-item coverage was 87.8% (range 70.0%
to 100.0%). In total, 135 of 149 included articles were identified in ForcesAtlas.

Conclusion

ForcesAtlas provides a domain-specific evidence layer across multiple scholarly sources, combining
multi-source acquisition, article matching across sources and deduplication. Human validation
demonstrated high reproducibility in relevance assessment, while known-item benchmarking indicated
high coverage across a range of Armed Forces research domains. ForcesAtlas is intended to
complement rather than replace existing databases and specialist evidence resources.
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Background

Evidence-informed policy, clinical practice, service provision, research and evaluations, depend on
researchers (including students) and decision makers identifying relevant research quickly and
efficiently. The increasing volume and breadth of academic output make this difficult (1, 2). Publication
databases differ in the journals, disciplines and document types that they index, while their retrieval
mechanisms differ in functionality, field searching, export capability and reproducibility (3).
Methodological studies have shown that relevant records may be uniquely available through individual
databases and that search systems vary substantially in their suitability for systematic evidence retrieval
(4, 5).

This challenge is important for research concerning the Armed Forces community. The population is
heterogeneous, encompassing serving Regular and Reserve personnel, veterans, military families and
other military-connected populations (6). Research questions extend beyond a conventional definition of
military medicine and can include topics such as mental and physical health, occupational exposure,
rehabilitation, transition from service, employment, housing, family functioning, substance use,
education, criminal justice, digital inclusion and access to services (7-9). This may be further defined in
relation to demographic variables such as age, sex, ethnic minorities and families (10, 11).

Terminology introduces a second discovery problem. Military-connected populations can be described
using a wide range of terms, including military personnel, Service personnel, Armed Forces, active duty,
serving personnel, reservists, veterans, ex-Service personnel, former Service members, military spouses,
military children and military families, alongside country-specific occupational and organisational
terminology (12-14). Relevant articles may therefore use different or non-standardised descriptors for
substantively similar military-connected populations. Conversely, the presence of military-related
terminology does not necessarily indicate that an article is related to the Armed Forces community,
creating the potential for false-positive identification when simple keyword-based approaches are used

(15).

No general index is designed to resolve this domain-specific problem. For example, PubMed provides
broad biomedical coverage, Europe PMC provides life-science literature infrastructure (16), OpenAlex
provides a broad open scholarly knowledge graph (17), and Semantic Scholar provides a large-scale
literature graph and discovery environment (18). Their breadth is a major strength, but none is intended
to act as a curated Armed Forces database spanning health and non-health domains.

Specialist resources provide important complementary functions. In the US, PTSDpubs provides
international, cross-disciplinary literature concerning post-traumatic stress disorder (PTSD) and
traumatic stress and applies specialist trauma-focused indexing (19). Military REACH identifies,
evaluates and translates research concerning military and veteran families (20). In the UK, the Centre for
Evidence for the Armed Forces Community (formerly the Forces in Mind Trust Research Centre) provides
a repository of research and policy material and research-community resources (21). These initiatives
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demonstrate the value of domain-specific evidence infrastructure, but they have different population,
document, curation and translation objectives.

Here, we present ForcesAtlas (www.forcesatlas.com) which was developed in response to the specific
methodological problem of discovering Armed Forces-relevant evidence across a large, multidisciplinary
and internationally distributed scholarly literature (22). The objective was to create a freely accessible
evidence-discovery platform in which likely military relevance is established upstream, allowing users
subsequently to search the relevant databases by research topic without reconstructing extensive
military-population filters for every question. This article describes the development of ForcesAtlas,
including its multi-source evidence collection, indexing, provenance, Al-assisted relevance assessment
and metadata processing, human quality assurance, search functionality and software-development
approach.

Construction and content

Design principles and scope

ForcesAtlas was designed around six principles: 1) broad disciplinary coverage, 2) domain relevance, 3)
source traceability, 4) low barriers to use, 5) continuous updating; and 6) human oversight of processing.
It was developed as a Research Viable Product (RVP) before being developed into a Minimum Viable
Product (MVP) using agile development methodology (23).

The platform is freely accessible without a user account and is intended for researchers, clinicians,
policy teams, charities, service providers, students and the wider Armed Forces community. The primary
record represents a scholarly article, with available source metadata including title, authors, year, journal,
abstract and persistent identifiers, alongside platform-derived enrichment. ForcesAtlas focuses on peer-
reviewed research concerning the health, wellbeing and occupational functioning of serving Armed
Forces personnel, reservists, veterans and their immediate family members, alongside operational
military medicine and combat-casualty care. Its scope spans multiple disciplines within these areas.
Relevance is defined at the level of the Armed Forces community rather than a single health condition or
discipline. Because the use of military terminology in the paper may be incidental, inclusion is treated as
a classification problem rather than simple keyword matching.

Source selection and evidence acquisition

ForcesAtlas uses multiple sources as no single source provides sufficient breadth for the intended
domain. A wide search strategy is used to be as inclusive as possible to article inclusion in the extraction
from each source. The sources contributing to evidence, cross-checking or metadata enrichment are
summarised in Table 1.

Page 5/17


http://www.forcesatlas.com/

Table 1
Data sources used by ForcesAtlas.

Resource Principal role Contribution

PubMed Evidence identification Biomedical and health literature, PMID and
and metadata structured bibliographic metadata

Europe PMC Evidence identification Life-science literature, abstracts, identifiers and
and enrichment open literature metadata

OpenAlex Evidence identification Broad multidisciplinary scholarly coverage and
and enrichment linked scholarly entities

Semantic Scholar Evidence identification Multidisciplinary scholarly metadata and literature-
and cross-checking graph information

Crossref Identifier checking and DOI verification and bibliographic metadata
metadata enrichment

Unpaywall (partof ~ Access enrichment Identification of legitimate open-access article

OpenAlex) locations

Manual Quality assurance and Investigation or addition of known relevant

identification gap recovery publications not satisfactorily resolved through

automated sources

Overlapping sources permit records and identifiers to be cross-checked, while source-specific records
extend coverage beyond any single index. Candidate articles enter a processing workflow before
inclusion. Source and processing metadata are retained through persistent identifiers, batch information,
source filenames, enrichment timestamps and selected source labels, although complete source
membership is not represented for every record.

Technical architecture and implementation

ForcesAtlas is implemented as a Node.js application. PostgreSQL is the primary datastore and search
layer. Records are stored in a central articles table containing bibliographic, current workflow stage,
relevance and metadata; authors, tags and countries are represented in separate relational tables linked
through many-to-many relationships (see Fig. 1).

Searching is executed in PostgreSQL using a weighted English text-search vector derived from title,
abstract and generated summary and indexed with GIN; pg_trgm indexes support partial and fuzzy
matching, while application logic handles Boolean and fielded queries. PostgreSQL-backed queues
support LLM and batch processing through a dedicated worker. Complex grouped searches are
persisted as database jobs so that processing can advance in bounded batches and resume after
interruption.

Index checking, matching and deduplication
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We perform weekly checks on each data sources. PubMed checks search existing records by exact
PMID then DOI, whereas Europe PMC, OpenAlex and Semantic Scholar use DOI then PMID. If no identifier
match is found, all four use PostgreSQL trigram title similarity greater than 0.85 together with an exact
publication year. For all records, we use Crossref, for DOI enrichment which fills any missing data fields
prior to analysis. The database restricts exact DOl and PMID; meaning that no record can have the same
identifiers.

Al-assisted article relevance classification

Candidate records identified through scheduled source checks, or through batch imports, enter an
approval-stage workflow and are placed on a PostgreSQL-backed LLM queue. Relevance screening uses
title, publication year when available and abstract. Normal batch queueing requires a non-empty
abstract; records without abstracts are skipped by the routine path, although rejected articles can
subsequently be rescued through open-access PDF retrieval and if present, then be re processed.

ForcesAtlas assesses article relevance using GPT-40-mini, providing the article’s title, available abstract
and publication year. Full-text analyses additionally use available PDF text with references removed. The
model returns a relevance category (high, medium, low or none), a confidence score from 0 to 100 and
an explanation. High or medium ratings proceed to metadata enrichment. High-rated articles passing
additional checks are eligible for human-initiated batch inclusion, while other articles remain available
for human review.

The model returns a relevance rating of high, medium, low or none, alongside a confidence score (0 to
100) and reasoning. High relevance indicates that at least one inclusion route is explicit and central to
the article’s aims, methods or conclusions. Medium relevance indicates a direct and substantive
connection within a mixed civilian and military scope, or a less specific operational application. Low
relevance indicates an explicit connection that goes beyond a passing mention but is secondary or
limited. None indicates that neither inclusion route is satisfied. Confidence separately represents the
model’s certainty in assigning the rating.

Classification used a zero-shot prompting approach, without worked classification examples. The
complete prompt templates, generation settings and rules governing subsequent processing are
provided in Supplementary A.

Quality assurance and human review

Human review operates through the review pipeline. Once LLM processing is complete, approval-stage
and eligible under-review records are available to reviewers, who can approve or reject them;
administrators can also correct bibliographic metadata, relevance fields, tags, countries and review
notes. Partial duplicate matches, relevance-policy recoveries, records rescued through full-text
processing, public article flags and selected published-record rescans can be routed for review.
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Al-assisted software development

Generative Al is used both within evidence processing and to build and modify the platform itself; these
uses were treated separately because they have different failure modes and assurances. The platform
was developed iteratively using large language model-based coding assistants (Codex, OpenAl). The
emerging term “vibe coding” describes a development approach in which a developer or domain
specialist expresses desired behaviour in natural language and an Al system generates or modifies
software in response (24).

In biomedical research, this approach has been proposed as a means of shortening the distance
between scientific intent and working software, while increasing the need for validation, traceability and
domain oversight. In ForcesAtlas, Al-assisted programming translated research requirements into
candidate implementations for search behaviour, processing workflows, metadata reconciliation, review
interfaces and provenance-related functions.

Generated code was treated as provisional and checked by a computer scientist against expected
outputs and real bibliographic examples. Unexpected behaviour prompted inspection, modification,
rollback or manual correction. Given that seemingly functioning code can still implement scientifically
incorrect search, matching or processing behaviour, acceptance was based on whether the
implementation reproduced the intended scientific behaviour rather than whether it merely compiled or
appeared plausible. ForcesAtlas therefore used vibe coding as Al-assisted iterative software rather than
autonomously.

Search architecture and user interface

ForcesAtlas provides a PubMed-style evidence-discovery interface for simple and structured retrieval.
Public search executes in PostgreSQL using the weighted full-text index and trigram matching described
above, with application logic supporting Boolean operators, field constraints and relational searches over
authors, tags and countries. Complex grouped searches persisted in database job tables and processed
in bounded batches, allowing results to remain resumable for 24 hours. Search results can be exported
into common bibliographic formats for reference-management and evidence-synthesis workflows.

Data and evaluation

Current database

At a September 2026 snapshot, ForcesAtlas contained more than 2.4 million article records, of which
approximately 86,000 were publicly discoverable. Rejected, approval-stage and under-review records
were retained in the database but excluded from public search to allow for deduplication detection and
reduce future Al processing.
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The ten most frequently assigned tags encompassed population descriptors, health topics and research
methods. These were Veterans (48,796 records; 56.4%), Military Personnel (28,632; 33.1%), Active Duty
(13,161; 15.2%), Service Members (11,529; 13.3%), Post Traumatic Stress Disorder (11,388; 13.2%),
Mental Health (9,743; 11.3%), Quantitative (7,854; 9.1%), Veterans Health (5,449; 6.3%), Risk Factors
(4,959; 5.7%) and Cohort Study (4,903; 5.7%). This distribution represents a concentration of veteran-
related research, with post-traumatic stress disorder and mental health prominent among the leading
health-related tags. ForcesAtlas tag counts.

The ten most frequently recorded countries of research focus were the United States (65,822 records;
76.0%), United Kingdom (2,791; 3.2%), Afghanistan (2,294; 2.6%), Iraq (2,164; 2.5%), Ukraine (1,445;
1.7%), Israel (1,181; 1.4%), Canada (1,165; 1.3%), Australia (1,036; 1.2%), Vietnam (845; 1.0%) and Iran
(505; 0.6%). Country labels represent the geographical focus of the research rather than the location of
its authors.

Validation of classification performance

To evaluate ForcesAtlas relevance classification, a validation sample of 2,000 articles was selected,
stratified by existing ForcesAtlas status: 1,000 publicly included articles and 1,000 rejected articles.
Reviewers were blinded to the ForcesAtlas decision and independently checked the title and abstract.
Each publication was classified as Include, Exclude or Insufficient information.

Three reviewers participated (DL, RV, TK). Every record was reviewed by at least two reviewers. A
common set of 100 articles was reviewed by all three reviewers; of the remaining records, 634 were
allocated to reviewers A and B, 633 to reviewers A and C, and 633 to reviewers B and C. Reviewer A
screened 1,367 records, Reviewer B screened 1,367 and Reviewer C screened 1,366 (see Table 2).

Table 2
Reviewer screening outcomes.
Reviewer Records screened Include Exclude Insufficient information
A 1,367 650 (47.5%) 709 (51.9%) 8(0.6%)
B 1,367 650 (47.5%) 715(52.3%) 2(0.1%)
C 1,366 653 (47.8%) 708 (51.8%) 5(0.4%)

Pairwise agreement among records with determinate Include/Exclude decisions ranged from 92.5% to
95.2%, with Cohen'’s k values from 0.849 to 0.904. Among the 100 articles reviewed by all three
reviewers, 99 received had agreeable decisions from all three reviewers; 92 of these 99 records (92.9%)
had complete three-way agreement, with Fleiss’ k = 0.906 (see Table 3).
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Table 3
Inter-rater agreements.

Comparison Records analysed = Raw agreement k

Reviewer A vs B 730 92.5% 0.849
Reviewer Avs C 725 94.1% 0.881
Reviewer Bvs C 730 95.2% 0.904
All three reviewers 99 92.9% 0.906

In total, 885 articles were classified as Include and 975 articles as Exclude. The remaining 140 articles
(7.0%) were unresolved because of disagreement between determinate decisions (n = 126) or at least
one Insufficient information response (n = 14). All 140 were retained and counted as failures in the
analysis. They comprised 104 records originally included and 36 originally rejected by ForcesAtlas.
Reviewers confirmed 1,843 of 2,000 ForcesAtlas inclusion or rejection decisions (92.2%; 95% Cl 90.9% to
93.2%), with all 140 unresolved records counted as failures. This estimate describes performance in the
balanced validation sample, comprising equal numbers of included and rejected records.

Known-item coverage across systematic reviews

To assess known-item coverage, five recent systematic reviews were selected to represent different
areas of Armed Forces research (8, 25-28). For each review, the publications reported as included were
extracted and checked assessed if they were present and visible in ForcesAtlas. The five reviews
covered veterans with criminal-legal involvement, suicide among UK Armed Forces veterans, military-to-
civilian transition, mental health interventions for military partners, and disease and non-battle injury
among deployed personnel.

Across the five reviews, 149 articles were included, of which 135 were present in ForcesAtlas (see

Table 4). Coverage ranged from 70.0% to 100.0%. All 29 articles included in Lee et al. (2025) (25) were
identified in ForcesAtlas. Coverage was 94.7% for Edwards et al. (2025) (28), 89.7% for Alcover et al.
(2024) (27), 84.6% for Smith et al. (2025) (8), and 70.0% for Randles et al. (2025) (26). The unweighted
mean known-item coverage across the five reviews was 87.8%. Of the 14 articles not in ForcesAtlas,
eight were judged during verification to be records that would otherwise be expected to be included, two
were non-peer-reviewed records, and four had other citation, metadata or identification issues.
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Table 4
Verification of known-item coverage across five systematic reviews.

Review Included Present in Expected to be present Coverage
Articles ForcesAtlas but missing (%)

Alcover et al. 78 70 5 89.7

(2024) (27)

Randles et al 10 7 0 70.0

(2025) (26)

Edwards et al. 19 18 1 94.7

(2025) (28)

Smith et al. (2025) 13 11 2 84.6

(8)

Lee et al. (2025) 29 29 0 100.0

(25)

Total / Mean (%) 149 135 8 87.8

Utility and discussion

Evidence discovery and synthesis

A central design choice in ForcesAtlas is to move identification of military-connected populations
upstream from each individual search. Conventional searches often require researchers to construct
extensive military-population terminology before adding the substantive topic of interest. As likely
domain relevance is established during database construction, users can instead search within a pre-
classified Armed Forces evidence environment. This does not make a search automatically systematic;
rather, it changes the point in the process at which domain relevance is established. For example, a user
interested in gambling can begin with gambling concepts rather than first building a comprehensive
military-population filter.

The approach supports exploratory searches, scoping, policy questions, horizon scanning and early
evidence-synthesis work, including identification of terminology, key authors and candidate search
concepts. Search results can be exported into reference-management and review workflows, while the
curated corpus can support candidate evidence identification, question development and broad evidence

mapping.

A multi-index domain-specific database may also have value as a supplementary information source in
systematic and scoping reviews. Methodological studies show that reliance on a single bibliographic
database can miss relevant evidence (29). Upstream sources can omit literature, automated
classification can produce false negatives, indexing can be delayed and some records may have
insufficient metadata for confident classification. ForcesAtlas should be treated as an additional
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evidence-discovery layer, not a substitute for methodological judgement, critical appraisal or specialist
information-retrieval expertise.

Aggregated metadata can be used to examine publication activity across years, topics, countries,
journals and authors, supporting evidence mapping and identification of apparent areas of concentration
or under-representation. Apparent evidence gaps require validation because low counts may also reflect
terminology, source coverage, classification performance or missing metadata.

Comparison with existing resources

ForcesAtlas complements rather than replaces the current infrastructure provided by PubMed, Europe
PMC, OpenAlex and Semantic Scholar by adding domain-specific classification, source-aware multi-
source acquisition and evidence discovery. The relationship with specialist resources is similarly
complementary rather than substitutive. PTSDpubs provides deeper trauma-specific indexing, including a
specialised thesaurus and information on tests and measures (19). Military REACH has a particular
focus on military and veteran families, evaluating research and translating findings into practical
resources (20). The Centre for Evidence for the Armed Forces Community provides a wider UK focused
repository, policy and evidence summaries and research-community infrastructure (21). ForcesAtlas
focuses on automated multi-source scholarly discovery, route-specific cross-source matching,
processing traceability and high-volume domain curation.

Index coverage and validation

Cross-source matching provides operational information about overlap and source-specific discovery
during ingestion, but the current schema does not retain a canonical article-to-source membership
history for every record. Consequently, source contribution and index coverage cannot yet be inferred
reliably from stored article provenance alone. Planned validation will therefore combine known-item
reference sets with direct checks against the underlying source indexes. Strengthening article-level
source membership and versioned provenance is also a future development priority.

Methodological implications of Al-assisted development

Al-assisted programming can lower the technical barriers to developing research infrastructure, but it
can also make it easier to produce software whose limitations are difficult to recognise (24). These
approaches can be understood as a spectrum, from accepting generated code with little inspection to
incorporating coding assistants within development processes that retain human responsibility for
requirements, code review and verification. The extent of Al involvement alone therefore provides limited
information about the reliability of the resulting software.

In ForcesAtlas, generated code was treated as provisional and checked by a computer scientist against
intended behaviour and real bibliographic examples. This was relevant to search, record matching and
relevance-processing workflows, where an implementation could run successfully while producing
scientifically inappropriate results. Unexpected behaviour prompted investigation and revision, rollback
or manual correction. These did occur frequently.
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Limitations

ForcesAtlas cannot guarantee comprehensive coverage because it depends on upstream data sources
and heterogeneous metadata. However, having multiple databases does mitigate this risk, and enables
wider coverage. Missing abstracts can prevent routine relevance screening. This limitation may depend
on acquisition order because scheduled-source matches are currently skipped rather than used to
reconcile existing metadata. An article first acquired without an abstract may therefore remain
unprocessed even if an abstract is available from another source. To resolve this, is to check alternative
sources, including PubMed and Europe PMC, for missing abstracts before treating a record as
unavailable for routine screening. Cross-source matching is route-specific, identifier normalisation is not
uniform across all ingestion paths, and the current schema does not retain complete article-to-source
membership.

Human oversight does not mean that every record has been individually validated, because ForcesAtlas
also uses automated and bulk decision pathways. These pathways support acquisition and curation
across millions of candidate records, a scale at which exhaustive manual screening would require
substantial reviewer resources. Automation can therefore support broader coverage and more frequent
updating, while human review provides a means of investigating uncertain decisions and correcting
identified errors. Comparative staff time and costs remain to be evaluated. Inclusion in ForcesAtlas
indicates domain relevance rather than methodological quality or endorsement of an article’s
conclusions.

Future development

Priorities are formal validation of database coverage and relevance performance, harmonisation of
identifier matching and entity resolution, explicit article-to-source provenance and versioning, expansion
to grey literature, and additional support for human-led evidence synthesis. Quality-assurance
development should also strengthen reviewer attribution and auditable correction pathways. Future
evaluation should examine search efficiency, reproducibility and accessibility for users without specialist
information-retrieval training.

Conclusions

ForcesAtlas provides a specialist evidence-discovery layer across public scholarly sources for research
concerning serving Armed Forces personnel, veterans and their families. Its architecture combines multi-
source acquisition, ingestion-specific matching and deduplication, PostgreSQL-backed search, Al-
assisted relevance assessment and operational human review.

Al-assisted software development, including vibe coding, reduced the distance between domain
requirements and implementation but did not remove the need for verification. ForcesAtlas
complements bibliographic databases, specialist resources and formal evidence-synthesis methods;
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empirical evaluation of coverage, retrieval and classification performance, together with stronger source
provenance, is the next step in establishing its methodological contribution.
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