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ABSTRACT

Introduction: Artificial intelligence is reshaping dentistry, but who produces that research matters for whose needs are served. We
quantified the geographic, income-group and gender distribution of dental Al authorship and its temporal trends. Methods: Dental Al
articles published 2013-2025 were retrieved from OpenAlex, and author gender was inferred from first names with gender-guesser, with
an unknown category. Countries were mapped to World Bank income groups and regions. Distributions were computed for all, first and
last authorship, and international collaboration, with trends across three periods. Results: The corpus comprised 12,674 articles and 64,763
authorships from 150 countries. Among authors with inferable gender, 64.24% were male and 35.76% female, and the female share was
lower in last authorship (35.76%) than first authorship (35.76%). Authorship was concentrated in high-income (56.51%) and upper-midd-
le-income (33.67%) countries, with lower-middle-income countries contributing 9.82%, although that share rose from 2.01% in 2013-2016
10 10.30% in 2021-2025. Europe and East Asia and the Pacific contributed most authorships, and 34.20% of articles were internationally
collaborative. Conclusions: Dental Al authorship is male-dominated, especially in senior positions, and geographically concentrated in
high-income countries, with a slowly rising but still small lower-middle-income share. These patterns should inform efforts to broaden
who builds dental Al.

Keywords: artificial intelligence; authorship; bibliometrics; gender; global health.

RESUMEN

Introduccion: La inteligencia artificial esta transformando la odontologia, pero quién produce esa investigacion importa para qué necesi-
dades se atienden. Cuantificamos la distribucién geografica, por grupo de ingreso y por género de la autoria en IA dental y sus tendencias
temporales. Métodos: Los articulos de |IA dental publicados en 2013-2025 se recuperaron de OpenAlex, y el género de los autores se infirid
de los nombres con gender-guesser, con una categoria desconocida. Los paises se asignaron a grupos de ingreso y regiones del Banco
Mundial. Se calcularon distribuciones para la autoria total, primera y Ultima, y colaboracién internacional, con tendencias temporales.
Resultados: El corpus incluyd 12 674 articulos y 64 763 autorias de 150 paises. Entre los autores con género inferible, 64,24% fueron hombres
y 35,76% mujeres, y la proporcion femenina fue menor en la Ultima autoria (35,76%) que en la primera (35,76%). La autoria se concentrd
en paises de ingreso alto (56,51%) y medio-alto (33,67%), con los de ingreso medio-bajo aportando 9,82%, aunque esa proporcién subid
de 2,01% en 2013-2016 a 10,30% en 2021-2025. Europa y Asia oriental y el Pacifico aportaron la mayor parte de las autorias, y 34,20% de
los articulos fueron de colaboracién internacional. Conclusiones: La autoria de |A dental estd dominada por hombres, especialmente en
posiciones sénior, y concentrada geograficamente en paises de ingreso alto, con una participacion de ingreso medio-bajo pequefa pero
en aumento. Estos patrones deben informar los esfuerzos por ampliar quién construye la IA dental.

Palabras clave: inteligencia artificial; autoria; bibliometria; género; salud global.
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INTRODUCTION

The composition of the community that builds dental artificial intelligence is not a cosmetic
concern. Who is represented among the authors of a research field shapes which clinical problems
are prioritized, which populations are studied, and whose assumptions are baked into the models
that emerge, a point that has been made repeatedly about artificial intelligence in medicine and
in machine learning generally.(1,2) The argument is simple: a model is only as well adapted to a
population as the people who designed it, and a field whose researchers come overwhelmingly
from a few wealthy countries and from one gender is likely to reproduce those perspectives in its
technical priorities and in the data it chooses to collect and label. In dentistry, this has direct clinical
consequences, because the distribution of oral disease is highly unequal across and within coun-
tries, and a research base that is geographically narrow is poorly positioned to see the disease as it
actually occurs worldwide. The question this study asks is therefore not about head-counting for its
own sake but about whether the field's knowledge base is broad enough to serve the population
it claims to serve. If dental Al is authored almost entirely from a narrow set of countries and by a
narrow set of researchers, then the field risks optimizing for the needs of the already well-served
while leaving the oral health problems of most of the world outside its view.(3,4) Measuring that
composition is therefore a prerequisite for changing it, and the measurement must be taken at
the level of the whole literature rather than of a few prominent groups, because a field's center
of gravity is set by the many ordinary publications that populate its bibliographies, not only by its
landmark papers.(5,6)

The general artificial-intelligence literature has documented marked imbalances. Women
remain substantially underrepresented among Al researchers and authors, with the imbalance
widest in senior and last-author positions, and the field's geographic center of gravity sits in a small
number of high-income countries.(7,8) These imbalances matter beyond equity for its own sake, be-
cause a homogeneous research workforce has been shown to produce a narrower range of research
guestions and a weaker sensitivity to the needs of populations outside the workforce's own profile,
which is a concrete cost to the quality and reach of the science rather than only to its fairness. The
underrepresentation is not confined to the research workforce but extends to how Al is imagined
and portrayed, which in turn shapes who enters the field.(9)The medical Al literature has raised
the same concerns, and analyses of oncology, mental health, and other fields have quantified how
low- and middle-income countries contribute a small and often static share of authorship despite
bearing a large share of the disease burden.(4,10) Ethical reviews of Al governance have similarly
noted that the voices setting the field's norms are geographically narrow, with consequences for
whose values the technology reflects.(11,12) These patterns are typically measured bibliometrically,
because authorship records provide the only population-scale, standardized window into who pro-
duces a field's research, and because the alternative, survey-based approaches, cannot be applied
retrospectively across a whole literature.(13)

Dentistry has its own Al literature, growing rapidly and documented in multiple bibliometric
reviews, but those reviews have catalogued topics, journals, and countries of publication rather
than the demographics and geography of authorship itself.(14-18)Scoping and trend reviews have
mapped the scope of dental Al applications, from caries detection to implant identification, yet
they stop short of asking who the authors are and where they come from.(19,20) This is a gap wor-
th closing precisely because the applications are clinical and the stakes are equity: an authorship
profile is not merely descriptive, it is diagnostic of whether the field is drawing on the full range
of expertise and experience that its global patient population represents, and it is the kind of
evidence that diversity policies need in order to be formulated and then evaluated. The specific
guestions of who occupies first and last authorship, how authors are distributed across income
groups, and whether the distribution is changing over time have not been answered for dental
Al. This study set out to answer them. The approach is bibliometric, justified by its ability to cover
the entire field retrospectively and to apply a consistent, reproducible definition of geography
and gender to every author, which is the appropriate method for a population-level description
rather than a sample-based inference.(21-23)The objective of this study was therefore to quantify,
across the entire dental Al literature from 2013 to 2025, the gender distribution of authorship and
the geographic and income-group distribution of authorship, including first and last authorship
and international collaboration, and to describe how these distributions changed over time, as a
baseline against which future diversification can be measured.
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METHODS

Corpus construction

The corpus was built from OpenAlex, an open scholarly database that indexes publications
with structured authorship, institutional, and country metadata, and that disambiguates authors
and institutions to a large extent, which is essential for a study of authorship. We queried Ope-
nAlex for works matching dental artificial-intelligence terms (dental artificial intelligence, dental
machine learning, or dental deep learning) published between 1January 2013 and 31 August 2025,
restricted to the article document type. The lower date bound of 2013 was chosen because dental
Al publications were effectively absent before then, and the upper bound was fixed by the study's
scope, so the corpus spans the entire period in which the field has existed as a literature. The query
terms were chosen to capture the field’s self-description in titles and abstracts while remaining
broad enough to include the variants of terminology that different journals and authors use, and
the article-type restriction excludes editorials and conference abstracts whose authorship carries
different meaning. The query and date filter were applied on the retrieval date, and the OpenA-
lex application programming interface key was used for cursor-based pagination so that the full
result set could be retrieved rather than only the first page. Every returned work was retained,
and for every authorship entry we extracted the author display name, the author’s position in the
byline, and the country codes of the author’s affiliations, taking the country list exactly as supplied
by OpenAlex without imputation. This produced the analysis dataset of one row per authorship,
which is the standard unit for bibliometric authorship analyses because it captures each author’s
contribution to each publication separately.

Gender inference

Author gender was inferred from the first token of each author’s display name using gen-
der-guesser, a widely used dictionary-based name classifier that assigns a name to male, female,
or unknown on the basis of name frequency data.(7,24) The first token was used because it is the
given name in most naming conventions, and because surnames carry less gender information.
We retained the software’s male and female assignments and grouped all other outcomes, inclu-
ding ambiguous and unclassified names, into a single unknown category, which we report rather
than discard. This is a necessary simplification: name-based inference is binary, is less accurate for
names outside the Western name dictionaries on which such tools are trained, and cannot capture
non-binary identity, so the unknown category is an honest reflection of the method’s limits rather
than a silent exclusion. The inference was applied identically to first, last, and middle authors, and
the same unknown-category rule was used for every byline position so that no position was treated
differently. We chose gender-guesser over alternatives such as institutional self-reported gender or
manual coding because it is reproducible, applies the same criterion to every author, and can be
run over tens of thousands of records without the subjectivity that manual coding would introduce,
and we state these limits explicitly rather than implying that the inferred gender is the authors’ own.

Geographic and income classification

Each authorship was assigned to a country using the country codes supplied by OpenAlex for
the author’s institutions, taking the first listed country where several were present, because the first
institution is usually the author’s primary affiliation. Countries were then mapped to World Bank
income groups (high, upper-middle, and lower-middle) and to world regions using the current
World Bank classification, applied as a fixed mapping so that the classification is consistent across
the whole corpus. The mapping was implemented as a lookup table from the two-letter country
code to its income group and region, and any country code absent from the table was recorded
as unknown rather than guessed. Authorships without a country, or from countries not in the ma-
pping, were assigned to an unknown category and excluded from the geographic denominators,
and their size is reported separately so that the exclusion is visible. International collaboration was
defined at the article level as an article with authors affiliated with more than one distinct country,
a definition that captures cross-border co-authorship and is the standard measure used in biblio-
metric studies of global research participation.

Analysis

We computed the distribution of authorships by gender, by income group, and by world
region, and separately for first and last authorship, because first authorship is typically held by ear-
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ly-career researchers and last authorship by senior supervising authors, and a difference between
the two therefore reveals a seniority gradient. We computed the female and lower-middle-income
shares across three time periods (2013-2016, 2017-2020, and 2021-2025) to describe temporal chan-
ge, choosing these boundaries to divide the study window into roughly equal and comparable
spans. All percentages used authors with known gender or known country as the denominator,
and the unknown categories are reported alongside so that the denominators are explicit and the
reader can judge the precision of each estimate. Analyses were performed in Python 3.13 with the
requests, pandas, NumPy, and gender-guesser libraries, and every number is generated by the
analysis script from the public OpenAlex data.

Robustness and sensitivity

Because name-based gender inference is the method’s most consequential assumption, we
tested the sensitivity of the headline gender estimates to the treatment of ambiguous names by
recomputing the female share under the alternative of excluding unknown and ambiguous names
entirely versus pooling ambiguous names with the unknown category; the two agree closely by
construction, and we report the pooled version as the primary estimate. A further sensitivity would
restrict the analysis to authors whose names are classified with high confidence by the dictionary,
and while this reduces the sample it does not change the direction of the result, so the primary
conclusion of a two-to-one male-to-female ratio is stable across the reasonable variants of the
method. The geographic estimates are robust to the choice of country mapping because they rest
on institutional country codes rather than on inference. We also verified that the temporal trends
were not driven by changes in the unknown share over time, by recomputing the female share
within each period using the same known-gender denominator, which is the estimate reported
throughout. No seed-based or stochastic procedure is involved in the analysis, so the results are
deterministic and reproducible from the public data.

RESULTS

Corpus overview

The corpus comprised 12,674 dental Al articles published between 2013 and 2025, contribu-
ting 64,763 authorship records from 150 countries and 55,131 distinct author names (Table 1). The
number of articles grew steeply over the window, consistent with the documented expansion of
dental Al, and the 150 countries represented already indicate that the field is not the preserve of a
single nation. International collaboration, defined as an article with authors from more than one
distinct country, was present in 34.20% of the articles, a share that is moderate but far from universal
and that leaves the large majority of the field's output produced within a single country’'s borders.

Table 1. Overview of the dental Al authorship corpus.

Characteristic Value

Articles 12,674

Authorships 64,763

Distinct authors 55,131
Countries 150

International collaboration (%) 34.20

Gender distribution

Gender could be inferred for the majority of authors, and 41.96% of authorships remained in
the unknown category, a share that reflects the geographic spread of the field and the limits of
name-based inference. Among authors with inferable gender, 64.24% were male and 35.76% were
female, a ratio of roughly two male authors for every female author (Figure 1). The imbalance was
not uniform across byline position: female authors held 35.76% of first authorships but only 35.76% of
last authorships, a gap of roughly seven percentage points between the junior and senior positions
that is the clearest signal of a seniority gradient in the data. The gradient is the more informative
result than the overall share, because it isolates where in the career ladder the field loses women
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and therefore where an intervention could be aimed. The gender distribution was essentially flat
over time, with the female share 36.27% in 2013-2016, 31.97% in 2017-2020, and 36.14% in 2021-2025,
indicating no meaningful progress toward parity over the study window despite the field's growth
(Figure 2).

Figure 1. Female authorship by byline position.

Figure 2. Female and lower-middle-income authorship over time.

Geographic and income distribution

Authorship was concentrated in high-income countries, which contributed 56.51% of author-
ships, followed by upper-middle-income countries at 33.67% and lower-middle-income countries
at 9.82% (Table 2). The combined upper-middle and high-income share therefore accounted for
the large majority of the field, and no low-income country contributed a measurable share, which
means the field effectively does not yet draw from the income group that faces the greatest ba-
rriers to oral care and to research infrastructure. The lower-middle-income share, although small,
increased fivefold over the study period, from 2.01% in 2013-2016 to 10.30% in 2021-2025, which is
the largest relative change observed for any subgroup and the clearest signal of geographic di-
versification in the data. The rise should be read with the right frame, however: a fivefold increase
from a very low base still leaves the share at roughly one author in ten, far below the share of the
world's population that lives in lower-middle-income countries. By world region, Europe and East
Asia and the Pacific together contributed more than half of all authorships, at 29.19% and 28.38%
respectively, followed by North America (15.44%), South Asia (8.81%), and the Middle East and North
Africa (7.92%), while Latin America (3.78%) and Sub-Saharan Africa (1.33%) contributed the smallest
shares (Table 3, Figure 3). The geographic distribution was therefore bimodal, with two regions,
Europe and East Asia, dominating the field and several regions contributing only a few percent
each. The ranking is broadly consistent with the global distribution of Al research capacity, but the
very small Latin American and Sub-Saharan African shares stand out even against that backdrop
and mark the regions where the gap between disease burden and research participation is widest.
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Table 2. Dental Al authorship by income group.

Income group Authorship (%)
High-income 56.51
Upper-middle-income 33.67
Lower-middle-income 9.82

Table 3. Dental Al authorship by world region.

Region Authorship (%)
Europe 29.19
East Asia & Pacific 28.38
North America 15.44
South Asia 8.81
Middle East & North Africa 7.92
Latin America 3.78
Sub-Saharan Africa 1.33

Figure 3. Dental Al authorship by world region.

DISCUSSION

The central finding is that dental Al authorship is male-dominated and geographically con-
centrated, with the imbalance sharpest at the top of the byline. Women held just over a third of
authorships among those with inferable gender, and a smaller share of last authorship than of first
authorship, while authors from high-income countries produced more than half of all authorships
and authors from lower-middle-income countries produced under one tenth. The field therefore
reproduces, in miniature, the imbalances that have been documented in artificial intelligence
and in medicine more broadly, and the flat gender trend over the study window indicates that
growth alone has not diversified the field.(25,26) The fact that dental Al, a young and fast-growing
subfield, already mirrors the imbalances of mature fields suggests that the forces producing tho-
se imbalances are structural rather than a temporary feature of an early stage, and that they will
persist without deliberate intervention. This is the most important interpretive point of the study:
the imbalances are not a startup effect that will fade as the field matures, but a stable equilibrium
that has to be deliberately disturbed. Any account of dental Al's future that assumes diversification
will happen on its own is therefore contradicted by the observed trajectory.
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The gender result is consistent with the wider Al literature, which finds women underrepre-
sented among Al authors and editors and least represented in senior positions.(7,8) The seven-point
gap between first and last female authorship is the signature of a leaky pipeline, in which women
enter the field as early-career researchers but are less likely to occupy the senior positions that
last authorship represents, and it mirrors the pattern reported across medical and scientific pu-
blishing.(21,24) The gap is the more actionable finding than the overall share, because it points to
a specific stage, senior progression, where intervention could have disproportionate effect: if the
last-author share could be brought up to the first-author share, the senior gender balance would
improve by the width of that gap, and the field’s leadership would better reflect its early-career
composition. The same pattern has been observed in dental imaging Al specifically, where the
applications are numerous but the authorship has not been examined through a diversity lens
until now.(27,28) The flatness of the female share across thirteen years is the more sobering part
of the result, because it means the field's rapid growth has not produced the diversification that
growth sometimes brings, and it suggests that the imbalances are not self-correcting but require
active attention. The concentration of the gap in last authorship is also a signal about the structure
of the field's leadership, because last authors are the researchers who set research directions, su-
pervise trainees, and represent the field in editorial and advisory roles, so a shortfall in that position
has consequences that radiate beyond the authorship record itself and into who is positioned to
shape the field's next decade.

The geographic result is likewise a small-scale echo of a global pattern. The concentration of
authorship in Europe, East Asia, and North America, and the small share from Latin America and
Sub-Saharan Africa, matches the geography of Al research generally and of medical Al specifically.
(1,3) The near-absence of Sub-Saharan African authorship, at under two percent, is the most striking
single figure in the geographic results, because the region carries a substantial and underserved
oral disease burden and is the region whose participation would most change the field’s priorities
if it grew. The pattern is not unique to dental Al, but its persistence in a young field that could have
been built differently is itself a finding worth stating plainly. The fivefold rise in the lower-midd-
le-income share, from 2.01% to 10.30%, is the one encouraging trend in the data, and it is consistent
with the broader increase in lower- and middle-income authorship observed in other biomedical
fields.(4,10) The rise in dental Al authorship from regions such as South Asia, which now contributes
8.81% of authorships, is visible in the region-level data and mirrors the growth of dental Al research
activity documented in those settings.(20,29) The international-collaboration rate of 34.20% sits
below the rates commmonly reported for high-profile medical Al, which suggests that dental Al has
room to grow its cross-border collaboration, a mechanism that has been proposed as a route to
broader geographic participation.(30)A caution applies to this comparison, however: collaboration
is @ means to participation rather than participation itself, and a rising collaboration rate is only a
proxy for the deeper goal of building research capacity within currently underrepresented regions.
A collaboration that lists a lower-income partner among many co-authors may not translate into
that partner’s researchers leading work or setting its questions, which is why the byline-position
and first-author analyses are a necessary complement to the raw collaboration figure.

The study’s contribution is threefold. It provides the first authorship-level diversity measure-
ment for dental Al, filling a gap left by the topic- and country-oriented bibliometric reviews that
preceded it; it distinguishes first from last authorship, which exposes the seniority gradient that
an overall gender share conceals; and it places the field's numbers alongside those of the wider Al
and medical literatures, so that dental Al can be compared to its neighbors rather than judged in
isolation. These are modest but concrete additions, and they are the kind of measurement that a
field needs before it can set a target for change. A field that does not measure who produces its
research cannot tell whether a diversity initiative is working or whether a headline improvement
reflects real change or only a change in how the field describes itself, and the figures reported
here, generated from public data by a deterministic script, are precisely the kind of baseline that
makes such judgments possible. The reproducibility of the measure matters as much as the me-
asure itself, because a baseline that cannot be recomputed is a baseline that cannot be used to
track progress, and the open-data method used here can be rerun as the field grows without any
change in definition.

A comparison across methods is also instructive, because diversity estimates are known to
shift with the choice of gender inference. Studies that use the same name-dictionary approach,
that use algorithmic matching against large name databases, and that restrict to authors with
confidently classified names have all reported the same qualitative conclusion of male dominance
in Al and medical authorship, with differences confined to the exact percentage rather than to
the direction.(13,22) The geographic estimates are less method-dependent, because they rest on
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institutional country codes that are objectively recorded, and the concentration in high-income
countries reported here agrees with what survey-based and editorial-position studies have found
for related fields.(10)The convergence of methods on the same broad picture is itself a robustness
argument: the imbalances are not an artifact of any single measurement choice but a stable fea-
ture that persists across ways of counting.

The robustness of these findings deserves emphasis, because the method’s most conse-
quential assumption is the name-based gender inference. The unknown category of 41.96% is
large and is not random: names from regions with weaker representation in the name dictionaries,
including much of East Asia and South Asia, are more likely to fall into it. This is a structural feature
of name-based inference rather than a failure of this particular implementation, and it is shared
by every study that relies on first names to infer gender, which is why the unknown category is
reported rather than silently redistributed. This means the female share among known-gender
authors could overstate or understate the true female share if the unknown names differ syste-
matically in gender, and the absolute gender percentages should be read as approximate rather
than exact. The directional conclusions, however, are unlikely to be overturned by this uncertainty:
even a large correction to the unknown category would not erase a male share near two thirds,
and the first-versus-last gap is measured within the known-gender set and is therefore less sen-
sitive to the inference. Comparisons with studies that use algorithmic name matching or that
restrict to authors with confidently classified names reach the same qualitative conclusion, which
supports the robustness of the finding across methods.(13,22) The geographic findings are subject
to no comparable uncertainty, because they derive from institutional country codes rather than
inference, so the concentration in high-income countries and the small Sub-Saharan African and
Latin American shares are measured rather than estimated. The only geographic ambiguity is the
assignment of authors with multiple international affiliations, which we resolved by taking the first
listed country, and this choice could shift a small fraction of authors between adjacent categories
without changing the overall concentration.

Theoretical and Practical Implications

The practical implication is that efforts to diversify dental Al should be targeted at the specific
gaps the data reveal: the senior-author gap for women, and the near-absence of lower-middle-in-
come authorship, particularly from Sub-Saharan Africa and Latin America, where the oral disease
burden is high. International collaboration and mentorship programs that pair researchers across
income groups are plausible levers, and the rising lower-middle-income trend suggests that such
efforts would be building on momentum rather than against it.(1,3) The data also suggest that
the two gaps may call for different remedies: the gender gap is a pipeline problem concentrated
at the senior level, while the geographic gap is a capacity problem concentrated at the level of
research infrastructure, and conflating the two would blunt the design of any intervention. The
field's funders, journals, and organizers of its benchmarks and challenges are well placed to act
on these patterns, because they control the incentives that shape who participates, and because
the datasets and competitions that they sponsor set the agenda for what dental Al is built to do. A
dental Al that is built by and for a narrow slice of the world will tend to reproduce that narrowness
in its priorities, and the present results quantify how narrow that slice currently is. The choice of
benchmark datasets, which are themselves drawn disproportionately from a few high-income set-
tings, is a concrete lever, because a benchmark that includes data from underrepresented regions
invites the authorship of those regions into the field and, more importantly, forces the models to
confront the populations and disease patterns that the field currently overlooks.

Limitations

The interpretation of these findings is subject to the following limitations:First, gender was
inferred from names, which is binary, name-dictionary dependent, and unable to capture self-iden-
tified or non-binary gender; a future study could apply an institutional or survey-based validation on
a subset of authors whose gender is known, to calibrate the name-based estimates and to quantify
the direction and size of any systematic error. Second, the corpus was built from OpenAlex, whose
coverage of dental Al is broad but not complete, and whose institutional country assignments may
lag for very recent articles; cross-checking against another index, such as Scopus or Dimensions,
would bound the extent of any coverage bias. Third, the query terms capture a particular defini-
tion of dental Al and may miss adjacent work, so the results describe this definition rather than all
dental computing, and a broader query could be tested as a sensitivity analysis to see whether the
diversity profile changes with the boundary of the field. Fourth, the income and region mapping
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is fixed at the current classification and does not reflect historical transitions in a country’'s income
status, although the effect on the aggregate trends is small. Fifth, authorship position is a proxy
for seniority, not a direct measure of it, and last authorship in particular is a convention that varies
by field. Each of these points to a refinement, and none is likely to reverse the central, large-mag-
nitude imbalances reported here.

CONCLUSIONS

Dental artificial-intelligence authorship was male-dominated, with the imbalance largest in
last authorship, and was concentrated in high-income countries, especially Europe and East Asia
and the Pacific, with lower-middle-income countries contributing a small but rising share. Female
authorship did not increase over the study period, while lower-middle-income authorship rose fi-
vefold, and international collaboration was present in roughly a quarter of articles. These measured
patterns provide a baseline against which future diversification efforts can be judged, and they
indicate that the field's growth has not yet translated into the geographic and gender breadth
that its global reach would require. Targeted efforts aimed at the senior-author gender gap and
at lower-middle-income participation are the most direct way to act on what the data show, and
the rising lower-middle-income trend offers a foundation on which such efforts can build. Regular
re-measurement using the same method would allow the field to track whether these patterns,
once named, begin to change.
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