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ABSTRACT
Objectives  Health research that significantly impacts 
global clinical practice and policy is often published in 
high-impact factor (IF) medical journals. These outlets 
play a pivotal role in the worldwide dissemination of novel 
medical knowledge. However, researchers identifying as 
women and those affiliated with institutions in low- and 
middle-income countries (LMICs) have been largely 
under-represented in high-IF journals across multiple 
fields of medicine. To evaluate disparities in gender and 
geographical representation among authors who have 
published in any of five top general medical journals, we 
conducted scientometric analyses using a large-scale 
dataset extracted from the New England Journal of 
Medicine, Journal of the American Medical Association, 
The BMJ, The Lancet and Nature Medicine.
Methods  Author metadata from all articles published 
in the selected journals between 2007 and 2022 were 
collected using the DimensionsAI platform. The ​Genderize.​
io Application Programming Interface was then used to 
infer each author’s likely gender based on their extracted 
first name. The World Bank country classification was used 
to map countries associated with researcher affiliations 
to the LMIC or the high-income country (HIC) category. 
We characterised the overall gender and country income 
category representation across the five medical journals. 
In addition, we computed article-level diversity metrics and 
contrasted their distributions across the journals.
Results  We studied 151 536 authors across 49 764 
articles published in five top medical journals, over a 
period spanning 15 years. On average, approximately 
one-third (33.1%) of the authors of a given paper were 
inferred to be women; this result was consistent across 
the journals we studied. Further, 86.6% of the teams 
were exclusively composed of HIC authors; in contrast, 
only 3.9% were exclusively composed of LMIC authors. 
The probability of serving as the first or last author was 
significantly higher if the author was inferred to be a 

man (18.1% vs 16.8%, p<0.01) or was affiliated with an 
institution in a HIC (16.9% vs 15.5%, p<0.01). Our primary 
finding reveals that having a diverse team promotes 

STRENGTHS AND LIMITATIONS OF THIS STUDY
	⇒ Our large-scale study of over 49 000 publications 
and 150 000 authors captures a panel of top med-
ical journals, is not specialty-specific or article 
type-specific and considers multiple dimensions of 
author diversity.

	⇒ Uniquely, we quantify how an author’s gender and 
the income category of the countries where their in-
stitutions are located affect authorship position and 
analyse how greater representation relates to over-
all team composition, not only within but also across 
dimensions of gender and country income diversity.

	⇒ Rates of missing data were higher among authors 
affiliated with institutions located in low- and 
middle-income countries, underscoring the need to 
collect a larger number of first name-gender labels 
in Asia and Africa to train models on richer datasets 
representative of authors from all continents.

	⇒ Beyond gender and country income diversity, a re-
searcher’s native country, race, ethnicity and age 
group can also influence their likelihood to publish in 
top medical journals but remain challenging to infer 
from names alone; more work is required to gather 
granular information about the sociodemographics 
of authors publishing medical research.

	⇒ Our study of diversity in authoring teams is descrip-
tive in nature and results should not be interpret-
ed causally; unmeasured confounders such as the 
seniority of authors, historical hiring practices in 
certain institutions and sociocultural norms with 
respect to women’s participation in research may 
partially alter the reported associations.

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

b
y g

u
est

 
o

n
 Ju

n
e 6, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
22 Jan

u
ary 2025. 

10.1136/b
m

jo
p

en
-2024-086982 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

http://bmjopen.bmj.com/
http://orcid.org/0000-0002-5786-2627
http://orcid.org/0000-0001-7207-6897
http://orcid.org/0000-0001-9812-6207
https://doi.org/10.1136/bmjopen-2024-086982
https://doi.org/10.1136/bmjopen-2024-086982
http://crossmark.crossref.org/dialog/?doi=10.1136/bmjopen-2024-086982&domain=pdf&date_stamp=2025-01-21
http://bmjopen.bmj.com/


2 Charpignon M-L, et al. BMJ Open 2025;15:e086982. doi:10.1136/bmjopen-2024-086982

Open access�

further diversity, within the same dimension (ie, gender or geography) and 
across dimensions. Notably, papers with at least one woman among the 
authors were more likely to also involve at least two LMIC authors (11.7% 
vs 10.4% in baseline, p<0.001; based on inferred gender); conversely, 
papers with at least one LMIC author were more likely to also involve at 
least two women (49.4% vs 37.6%, p<0.001; based on inferred gender).
Conclusion  We provide a scientometric framework to assess authorship 
diversity. Our research suggests that the inclusiveness of high-impact 
medical journals is limited in terms of both gender and geography. We 
advocate for medical journals to adopt policies and practices that promote 
greater diversity and collaborative research. In addition, our findings offer 
a first step towards understanding the composition of teams conducting 
medical research globally and an opportunity for individual authors to 
reflect on their own collaborative research practices and possibilities to 
cultivate more diverse partnerships in their work.

INTRODUCTION
Biomedical and public health research that signifi-
cantly impacts clinical practice and health policy is often 
contained in high-impact factor (IF), peer-reviewed 
medical journals.1 Indeed, several studies have shown that 
randomised controlled trials (RCT), systematic reviews 
and case reports published in high-IF journals, which 
tend to be highly cited and of superior methodological 
quality, heavily influence subsequent research, health 
policy decisions and implementation at the bedside.2–4

Equity and inclusion are imperative to ensure both the 
universal and local applicability of published research, 
while mitigating the risk of adverse safety events among 
patient minority groups, who are often under-represented 
in clinical studies.5 Research published in high-IF jour-
nals should represent the global diversity of health 
knowledge, policy and practice, while accounting for the 
various political, sociocultural and geographical factors 
that influence local contexts and may affect the deploy-
ment of clinical guidelines. To this end, diversity among 
authors of research publications should be encouraged to 
democratise knowledge,6 to account for underlying social 
determinants of health in policy recommendations7 and 
to ensure that the research considers the practical needs 
of underserved populations. Indeed, prior work has 
shown that collaborative, gender-diverse teams produce 
higher impact and more innovative scientific research.8 
Similarly, cultural diversity in research teams has posi-
tively influenced the quality and quantity of research.9 10

Despite the documented benefits of diversity, dispar-
ities persist in terms of gender, geographical and 
cultural representation of authors. Indeed, women are 
consistently under-represented in the fields of science, 
technology, engineering and mathematics (STEM).11 
The same is true in fields other than STEM, including 
medicine12–15—the focus of our study. Further, across 
fields, mixed-gender author teams remain significantly 
under-represented compared with teams composed 
only of men.8 Beyond gender diversity, representa-
tion of authors from low- and middle-income coun-
tries (LMICs) is also lacking.16 In our study, country 
income diversity is a shorthand; we use it to quantify the 

representation of authors affiliated with research insti-
tutions located in LMICs versus high-income countries 
(HICs). This simplified categorisation (ie, LMIC vs HIC 
status) is used as a proxy to characterise the extent of 
differences in cultural and socioeconomic factors and 
in access to resources among authors and their institu-
tions, based on their affiliated country. Although LMICs 
account for 85% of the world’s population and 92% of 
the global disease burden,17 articles published in high-IF 
journals are still predominantly written by authors affili-
ated with institutions located in HICs. This reality spans 
multiple fields of medicine, ranging from psychiatry18 
to surgery19 to public health.20 This discrepancy can be 
explained by the fact that HICs generally dedicate more 
money to education21 22 as well as to research and devel-
opment23 24 than LMICs; they also have a higher concen-
tration of medical institutions and academic clinical 
research centres that build a stronger health research 
capacity.25 To better examine the current landscape of 
author diversity in medicine, we set out to assess the 
diversity of individual investigators and authoring teams, 
in terms of gender identities and country income cate-
gories represented by authors.

Prior studies investigating disparities in author repre-
sentation have been primarily descriptive, and either 
journal-specific (ie, surveying articles from only a single 
journal or a family of journals),26–29 article type-specific 
(eg, limiting articles being selected to commentaries),30 
specialty-specific (ie, surveying articles published in jour-
nals of only a specific field),1 18–20 31 32 or gap-specific (ie, 
focusing on only gender or geographical disparities),16 33 34 
limiting their conclusions to related contexts. Moreover, 
prior works have relied primarily on small datasets.20 34 
Furthermore, to our knowledge, there is scant literature 
examining whether—and how—diversity among indi-
vidual authors affects the extent of homophily in research 
collaboration networks. In contrast with previous studies, 
ours is not specialty-specific or article type-specific, takes 
into account a larger number of journals and considers 
different dimensions of diversity.

In this study, we use a scientometric approach35–37 
to analyse author representation and collaboration 
patterns in five high-impact and frequently cited general 
medical journals covering multiple fields of medicine. 
We focus on two dimensions: the author’s likely gender 
and the countries where their institutions are located. 
Uniquely, we quantify how an author’s gender and the 
income category of the countries where their institutions 
are located affect authorship position (eg, being the first 
or last author). We also analyse how better representa-
tion (ie, the presence of at least one researcher from an 
under-represented group, especially in the first or last 
author position) relates to team composition, within 
and across dimensions of gender and country income 
diversity. We hope that our scientometric analysis of the 
researchers featured in high-IF medical journals helps 
promote a more equitable medical knowledge produc-
tion system.
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METHODS
Figure 1 summarises the methodological pipeline of this 
study, which we describe in detail in this section. Our 
code is available in open access on GitHub: https://​
github.com/joamats/mit-scientometrics.

Search strategy
This study included metadata about authors of research 
publications featured in high-IF medical journals. To 
assess the reach of each medical journal, defined by the 
average number of citations per research article, we lever-
aged the Journal Citation Report ranking system from 
Clarivate Analytics. We used the DimensionsAI platform, 
a linked research information dataset, to collect article 
metadata.38 Using a custom query, available in the online 
supplemental text, we retrieved the following informa-
tion for each article: title, abstract, authors, research 
affiliations and countries where research institutions are 
located.

Inclusion and exclusion criteria
We considered journals listed under the ‘General and 
Internal Medicine’ and the ‘Medicine, Research & Exper-
imental’ categories39 40 defined by Clarivate Analytics. 
Upon combining these two categories, we considered 
the top five medical journals (see online supplemental 
text for more details). We included every article that was 
indexed by DimensionsAI, had a valid Digital Object 
Identifier and was published in any of the five selected 
journals between January 2007 and December 2022, irre-
spective of its type (eg, observational study, RCT, editorial, 
systematic review, patient case report). To ensure that our 
analyses focused on collaboration in teams of moderate 
size, we excluded papers written by a single author and 
papers involving more than 30 authors, that is, 1.07% of 
the overall dataset. To assess the sensitivity of our results 
to the choice of this threshold, we conducted two sensi-
tivity analyses, using in turn cut-offs of 40 and 50 authors, 

corresponding to 0.46% and 0.23% of the overall dataset, 
respectively.

Data about authors, research affiliations and country 
locations
By cross-linking the publication and author tables avail-
able in DimensionsAI, we retrieved the following elements 
for each author: existing ID, name variants, research affil-
iations, country locations, research topics, journal publi-
cations, co-authors and years of research activity. Then, 
each author’s first name was extracted and processed 
using the ​Genderize.​io Application Programming Inter-
face (API). This API offers access to an underlying data-
base of first names; each first name was previously labelled 
as that of a ‘man’ or ‘woman’. When the number of 
labelled examples for a given first name is deemed suffi-
cient (ie, generally 10+ examples), the API returns the 
probability of an author being a ‘man’ or ‘woman’; the 
most likely gender for any given first name can further be 
determined based on a minimum probability threshold 
that can be pre-specified by the user. When the number 
of labelled examples for a given name is deemed insuffi-
cient (ie, generally <10 examples), probabilities cannot 
be reliably computed; thus, the API returns ‘unknown’ 
as the most likely gender. Therefore, missing gender data 
arise from names that are either absent from the under-
lying database of first names or present but lacking a suffi-
cient number of labelled gender examples. Notably, in 
the context of our study, gender-diverse teams are those 
that are not composed exclusively of men or of women. 
Although a more extensive exploration of gender repre-
sentation—including that of non-binary and transgender 
individuals—is warranted, it is beyond the scope of this 
paper due to data constraints and the challenges associ-
ated with gender identity labelling at scale.41

Each author of a given paper was also linked to one 
or multiple countries based on their reported research 

Figure 1  Methodological pipeline to analyse authorship diversity in scientific publications (a) and flow diagram describing 
inclusion and exclusion criteria for publications and authors (b).
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affiliation(s). For authors who had listed multiple affilia-
tions on a given paper, all corresponding countries were 
extracted. To analyse the representation of authors affil-
iated with institutions located in LMICs versus HICs, we 
considered the latest version of the World Bank Country 
and Lending Groups dataset (released in 2023), which 
ranks nations according to their gross national income 
(GNI).42 We cross-linked the author-country mapping 
derived from DimensionsAI and the World Bank country 
income category mapping, which allowed us to create 
an additional variable characterising the proportion of 
authors of a given paper affiliated with institutions located 
in LMICs versus HICs.

Sensitivity to the approach used to handle missing gender and 
affiliation
We used counterfactual analyses to account for missingness 
in the inferred gender labels derived from the ​Genderize.​
io API and in the LMIC/HIC status of authors’ country 
locations, derived from the World Bank dataset. As a base-
line approach, we excluded from our study authors with 
no gender or country income information, assuming that 
missing data occur at random. In a first sensitivity analysis, 
aimed at reflecting a pessimistic scenario, we assumed that 
all authors with a missing gender (respectively, country 
income category) label were men (respectively, affiliated 
with institutions located in HICs). In a second sensitivity 
analysis, reflecting an optimistic scenario, we assumed the 
opposite, that is, all authors with a missing gender label 
(respectively, missing country income category label) were 
women (respectively, affiliated with institutions located in 
LMICs). Authors with multiple affiliations were labelled 
as being part of institutions located in LMICs only if all 
their affiliations satisfied this criterion. Importantly, we 
recognise that LMIC authors may be more likely to have 
an ‘unknown’ gender label because the databases under-
lying the ​Genderize.​io API were built mostly using North 
American (first name, gender) labelled pairs.

Sensitivity to the metric used to define country status
We reasoned that other country-level measures than the 
GNI could be investigated, including the human develop-
ment index (HDI), which reflects a country’s socioeco-
nomic and cultural development. The HDI is a composite 
index comprising four factors (life expectancy at birth, 
expected years of schooling, average actual years of 
schooling, GNI per capita); as such, it may affect gender 
inequalities in a given country to a larger extent than the 
GNI alone. Thus, we replicated our existing analyses using 
the HDI as another stratification variable, in addition to 
the GNI. While our analysis based on the GNI comprised 
two strata (LMIC vs HIC), our analysis based on the HDI 
comprised four strata (low, medium, high and very high), 
in accordance with the categories defined by the United 
Nations (UN). To that end, we used the latest official 
dataset released by the UN, available on the following 
page: https://hdr.undp.org/data-center/human-devel-
opment-index#/​indicies/​HDI.

Statistical analyses
All statistical analyses and figures were generated using 
Python V.3.10 libraries and Google Colaboratory.

Covariates
We focused on two dimensions: the author’s likely gender 
and the countries where their institutions are located.

Outcomes
We considered a total of 12 outcomes, characterising 
diversity among authors by gender, LMIC/HIC status 
and their interaction. Below, we refer to each outcome as 
(o1), (o2) etc.

First, we sought to answer the following question: 
‘What differentiates top medical journals in terms of the 
country income diversity and gender representation of 
authors?’ To this end, we calculated the following quanti-
ties for each journal: (o1) the proportion of papers with 
two or more authors that included only researchers affil-
iated with institutions located in countries of the same 
income category (either all LMICs or all HICs) and its 
complement, that is, the proportion of papers including 
a mix of researchers affiliated with institutions located 
in both LMICs and HICs. Beyond country income diver-
sity representation, we calculated (o2) the proportion of 
researchers likely to be women, among all authors who 
published in a given journal during the study period. In 
our analyses, we set 50% as the gender parity threshold.

Second, we sought to answer the following question: 
‘Does an author’s gender affect their likelihood of being 
first or last author?’ To this end, we computed (o3, o4) 
the probabilities of being first or last author, conditional 
on the author’s inferred gender. In addition, we sought 
to address the following: ‘Does the income category of 
the countries where the research institutions of a given 
author are located affect their likelihood of being first or 
last author?’ We similarly computed (o5, o6) the prob-
abilities of being first or last author, conditional on the 
author being affiliated with research institutions located 
in LMICs versus HICs. In total, we tested four null hypoth-
eses: (a, b) an author’s gender does not affect their likeli-
hood of being first (a) or last (b) author; (c, d) the income 
category of the countries where the research institutions 
of a given author are located does not affect their likeli-
hood of being first (c) or last (d) author. Notably, in the 
field of medicine, the first author is often in charge of 
designing the study, conducting the analysis, writing the 
first draft of the manuscript, or all of them; the last author 
is often the principal investigator facilitating access to 
data or other infrastructural resources, overseeing the 
conduct of the study, providing guidance about manu-
script writing, or all of them. We used regular bootstrap 
with resampling (100 iterations) to compute 95% CIs for 
each proportion and conditional probability. To evaluate 
the plausibility of the null hypotheses, we used χ2 tests. 
We used Bonferroni correction to account for multiple 
hypothesis testing; null hypotheses were rejected for p 
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values less than 0.0125, that is, a familywise error rate of 
0.05 divided by 4, the number of executed tests.

Third, to answer the question ‘Can diversity beget diver-
sity?’, we studied the composition of authoring teams in 
different scenarios. We hypothesised that having a more 
diverse team—that is, including a greater mix of authors 
from over-represented and under-represented groups—
would beget further diversity, both within the same 
dimension and across dimensions. To test this hypothesis, 
we split the dataset into six non-exclusive, possibly over-
lapping groups of publications, based on whether their 
authoring team met the following conditions: ‘the first 
author is likely a woman’ (group 1, o7); ‘the first author is 
affiliated with an LMIC institution’ (group 2, o8); ‘the last 
author is likely a woman’ (group 3, o9); ‘the last author 
is affiliated with an LMIC institution’ (group 4, o10); ‘at 
least one author is likely a woman’ (group 5, o11); ‘at 
least one author is affiliated with an LMIC institution’ 
(group 6, o12). We then studied team composition, simi-
larly. Note that a team can have both their first and last 
authors be affiliated with an LMIC institution, in which 
case the corresponding publication would be eligible to 
enter both groups 2 and 4. Null hypotheses for each of 
the six aforementioned tests were rejected at 0.0083, after 
applying a Bonferroni correction for a familywise error 
rate of 0.05.

Heatmap visualisations
We used heatmaps to visualise our results: one heatmap 
relates to gender diversity, while the other relates to 
country income diversity. For each heatmap, the first 
column corresponds to baseline probabilities with no 
conditioning of any kind (eg, probability that the paper 
includes one author who is a woman, probability that the 
paper includes one author who is affiliated with an insti-
tution based in an LMIC); this column can be used as a 
reference. In particular, the values in this column can be 
compared with those in the second and third columns, 
which represent conditional probabilities (eg, probability 

that the paper includes at least one other woman, given 
that the first author is a woman). Baseline probabilities 
were derived using all publications as the denominator. 
Conditional probabilities were calculated using publica-
tions with at least one author likely to be a woman or with 
at least one LMIC author as the denominator. Note that 
the value of the denominator decreases when moving 
from the left-most to the right-most column; thus, despite 
having the same numerator value, two distinct cells may 
correspond to different conditional probabilities. Impor-
tantly, the relationships encoded in the two heatmaps are 
associative rather than causal.

Patient and public involvement
None.

RESULTS
In the section that follows, we report the findings 
emanating from our main analysis. The results corre-
sponding to the various sensitivity analyses that we 
implemented can be found in the online supplemental 
materials.

Study dataset
The 2021 IF of the five selected journals, as defined by 
Clarivate Analytics, ranged from 87.2 (Nature Medicine) to 
202.7 (The Lancet)43—see online supplemental table 1 for 
a summary of journals’ IF and online supplemental figure 
1 for their evolution over time.

Our initial query yielded 93 751 publications and 
172 060 authors. After applying our exclusion criteria, 
including the number of authors per publication 
(minimum: 1, maximum: 30), we obtained 49 764 publi-
cations and 151 536 authors, across the five studied jour-
nals. The exact publication date and title were available 
for all papers included in the analysis. Figure 1b depicts 
the consort diagram of our study dataset.

Publications across journals and years
Together, The BMJ and The Lancet accounted for over half 
of the articles published during the study period, with 
11 481 (23.1%) and 16 400 (33.0%) publications, respec-
tively. The remaining papers were split among Journal of 
the American Medical Association (JAMA) (9886; 19.9%), 
New England Journal of Medicine (NEJM) (8303; 16.7%) 
and Nature Medicine (3694; 7.4%). Our study period spans 
15 years; however, the number of yearly publications has 
increased in more recent years, with the 2019–2022 time 
period alone accounting for 18 542 articles (37.3%). See 
table  1 for details on the distribution of the research 
output across journals and years.

Gender and country income diversity among authors 
published in top medical journals
A descriptive analysis of the authors included in the 
dataset can be found in table  2. Using the ​Genderize.​
io API, we identified 51 150 authors (33.8%) as likely 
to be women and 85 967 authors (56.7%) as likely to be 

Table 1  Summary statistics characterising the publications 
included in the study dataset

Overall

N 49 764

Journal, N (%)

 � Journal of the American Medical Association 9886 (19.9)

 � Nature Medicine 3694 (7.4)

 � New England Journal of Medicine 8303 (16.7)

 � The BMJ 11 481 (23.1)

 � The Lancet 16 400 (33.0)

Years, N (%)

 � 2007–2010 6590 (13.2)

 � 2011–2014 10 673 (21.4)

 � 2015–2018 13 959 (28.1)

 � 2019–2022 18 542 (37.3)
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men; the remaining 14 419 authors (9.5%) could not 
be mapped to either group and were thus subsequently 
labelled as missing. As for the country income of authors’ 
affiliations, 132 599 (87.5%) were affiliated with an insti-
tution from a HIC and 16 322 (10.8%) with an institution 
from an LMIC; the remaining 2615 (1.7%) authors could 
not be mapped to either category and were thus subse-
quently labelled as missing. As a result, 5172 (10.4%) 
papers had at least one LMIC author. Notably, we applied 
a strict criterion for authors to be considered as affiliated 
with an LMIC, that is, all of their institutions had to be 
located in an LMIC. In total, 87 980 authors (47.9%) had 
more than one affiliation; 6238 authors (7.1%) had all of 
their affiliations mapping to an LMIC and 13 301 (15.1%) 
authors had at least one such affiliation.

Researchers inferred to be men and individuals affili-
ated with an institution located in an HIC accounted for 
a larger share of publications than those inferred to be 
women and those from an LMIC.

Trends in gender representation and country income 
diversity remained robust to the imputation strategy used 
to handle missing gender and missing country informa-
tion. In online supplemental table 2a (respectively, online 
supplemental table 2b), we provide the results of a sensi-
tivity analysis where we assumed that all authors with a 
missing gender label were women (respectively, men). 
Similarly, in online supplemental table 3a (respectively, 
online supplemental table 3b), we provide the results of a 
sensitivity analysis where we assumed that all authors with 
a missing LMIC/HIC status were affiliated with an insti-
tution located in an LMIC (respectively, HIC). Note that 
we used these optimistic and pessimistic imputation strat-
egies to derive bounds and avoid making the assumption 
that gender labels were missing at random.

In online supplemental figure 2a, we provide the distri-
bution of authors by continent. We show that the majority 
of authors were affiliated with institutions located in 
Europe (40.5%) and North America (39.4%), followed by 
Asia (10.8%), Oceania (3.7%), Africa (2.7%) and South 
America (1.5%). The distribution by country is provided 
in online supplemental figure 2b, limited to the top 20 
countries out of 196 distinct countries represented in the 
overall dataset. A sizeable fraction of authors were affil-
iated with at least one institution located in the United 
States (US; 34.9%) or Great Britain (GB; 7.1%).

Gender and country income diversity at the team level
Team diversity was assessed in terms of the most likely 
gender of the authors and the income level of the country 
where their institution(s) were located (online supple-
mental figure 2).

Figure  2a depicts gender diversity and compares the 
performance of the five journals. Gender parity was 
not achieved by any journal, even when assuming that 
all authors with missing gender labels were women. 
Overall, 33.1% of the authors in each team were likely 
women. Gender representation was the lowest for NEJM Ta
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publications (31.0%) and the highest for The BMJ publi-
cations (34.9%).

In online supplemental table 4a–c, we provide sensi-
tivity analyses to the maximum number of authors per 
article included in the study (30, 40, 50). Our findings 
remained consistent, both overall and by journal.

Next, we characterised team diversity in terms of 
country income categories represented by the authors 
(figure  2b). Overall, we found that most teams were 

homophilous: 86.9% (respectively, 3.9%) were composed 
exclusively of authors affiliated with institutions located in 
HICs (respectively, LMICs). Only 9.5% of teams included 
both HIC and LMIC authors. JAMA, NEJM and The BMJ 
had lower team-level diversity in terms of country income 
(4.8%, 6.7% and 6.8% of teams had both LMIC and 
HIC authors, respectively), while Nature Medicine and The 
Lancet had higher representation (10.0% and 19.1% of 
the teams had both LMIC and HIC authors, respectively).

Figure 2  Gender (a) and country income (b) diversity, in terms of team composition, stratified by journal. Note: In (a), the 
bars represent the scenario in which authors with missing gender information are removed from the dataset; the error bars 
correspond to the optimistic and pessimistic imputation strategies. In (b), all numbers refer to the scenario in which authors with 
missing information are excluded; pessimistic and optimistic scenarios can be found in online supplemental figure 3a, b. HIC, 
high-income country; JAMA, Journal of the American Medical Association; LMIC, low- and middle-income country; NEJM, New 
England Journal of Medicine.
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Interestingly, the proportion of women increased from 
30.4% in 2016 or before to 37.2% in 2020 or later. In 
parallel, the proportion of authors from LMICs increased 
from 8.3% to 10.7%, over the same time periods (see 
online supplemental table 6b for more details).

Our sensitivity analyses, reflecting optimistic and pessi-
mistic scenarios for the imputation of missing information 
on country income, can be found in online supplemental 
figure 3a, b.

Authorship position
Regarding authorship position, our unadjusted analyses 
show that being a man or being affiliated with an institu-
tion from an HIC increased the probability of being the 
first or last author. We report these findings in figure 3, 
using conditional probabilities.

Authors inferred to be women had a probability of 
16.79% (95% CI, 16.43 to 17.15%) of being the first author 
and 16.78% (95% CI, 16.37 to 17.21%) of being the last 
author. Authors inferred to be men were more likely to 
take such roles: 18.07% (95% CI, 17.87 to 18.27%) and 
18.07% (95% CI, 17.86 to 18.28%), respectively. The esti-
mated difference among likely gender groups was statisti-
cally significant (p<0.0125).

Similarly, researchers affiliated with an institution 
located in an LMIC had a 15.45% (95% CI, 14.75 to 
16.15%) probability of taking a first author role and a 
15.47% (95% CI, 14.96 to 15.98%) probability of taking 
a last author role. In contrast, researchers whose institu-
tion was based in a HIC had a 16.86% (95% CI, 16.77 to 
16.95%) and 16.86% (95% CI, 16.77 to 16.95%) prob-
ability of taking such roles, respectively. The estimated 
difference among income country groups was statistically 
significant (p<0.0125).

Our results were similar across team size categories and 
publication time periods (see online supplemental tables 
7 and 8 for more details).

Associations between gender and country income diversity
Our results suggest interesting associations between 
the overall diversity of a team and that of the lead 
authors as well as between gender and country income 
diversity. We found that when a team had at least one 
author who was likely a woman or had at least one 
LMIC researcher, then the other authors were also 
more likely to be from under-represented groups, so 
the team’s overall composition was more diverse. In 
figure 4, we provide a selected set of conditional prob-
abilities illustrating this finding. The left heatmap 
refers to gender diversity, while the right heatmap 
relates to country income diversity.

First, we found that publications with at least one author 
who was likely a woman had more diverse teams overall. 
Specifically, the presence of at least one author who was 
likely a woman was associated with an increased proba-
bility that the first author was likely a woman (47.0% 
vs 31.3% in baseline, p<0.001); that the last author was 
likely a woman (46.6% vs 31.0% in baseline, p<0.001); 
that there were at least two authors who were also likely 
women (56.4% vs 37.6% in baseline, p<0.001) and that 
there were at least two LMIC authors (11.7% vs 10.4% in 
baseline, p<0.001) in the team. However, the presence of 
at least one author who was likely a woman was not asso-
ciated with any significant changes in the probability of 
having a first or last author affiliated with an institution 
located in an LMIC.

Second, we found that publications with at least one 
LMIC author also had more diverse teams overall. 

Figure 3  Conditional probabilities of being first and last author given an author’s gender and the LMIC/HIC status of their 
affiliation. Note: The asterisk (*) indicates a statistically significant difference between groups (eg, the author is from a LMIC vs 
the author is from a HIC), with a p value less than 0.05/4 = 0.0125, as determined by a χ2 test, after applying the Bonferroni 
correction for a familywise error rate of 0.05 and 4 tests. The error bars represent a 95% CI, computed via regular bootstrap 
(100 iterations in total). HIC, high-income country; LMIC, low- and middle-income country.

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

b
y g

u
est

 
o

n
 Ju

n
e 6, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
22 Jan

u
ary 2025. 

10.1136/b
m

jo
p

en
-2024-086982 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

https://dx.doi.org/10.1136/bmjopen-2024-086982
https://dx.doi.org/10.1136/bmjopen-2024-086982
https://dx.doi.org/10.1136/bmjopen-2024-086982
https://dx.doi.org/10.1136/bmjopen-2024-086982
https://dx.doi.org/10.1136/bmjopen-2024-086982
http://bmjopen.bmj.com/


9Charpignon M-L, et al. BMJ Open 2025;15:e086982. doi:10.1136/bmjopen-2024-086982

Open access

Specifically, the presence of at least one LMIC author 
was associated with an increased probability that the 
first author was affiliated with an institution located 
in an LMIC (57.1% vs 8.8% in baseline, p<0.001); that 
the last author was from an LMIC (56.8% vs 8.7%, in 
baseline, p<0.001); that there were at least two LMIC 
authors (67.8% vs 10.4%, in baseline, p<0.001) and 
that there were at least two authors who were likely 
women (49.4% vs 37.6%, p<0.001). However, the pres-
ence of at least one LMIC author on the team was not 
associated with any significant changes in the proba-
bility of having an author who was likely a woman as 
the first or last author.

In online supplemental table 5, we present the 
complete set of results for this section. For example, 
we explored additional conditions on the composition 
of the authoring team, such as having as the first or last 
author a researcher who is likely a woman or who is 
affiliated with an institution located in a LMIC. These 
investigations complement the results presented in 
the above paragraphs, which do not consider author-
ship position. Given the large number of tests we ran, 
we set the significance threshold to a lower value to 
account for multiple hypothesis testing and thus mini-
mise the number of false positive findings; neverthe-
less, the findings about gender and country income 
diversity remained the same.

Overall, we show that having at least one member from 
an under-represented group among the authors was 
associated with further diversity in the team, in terms of 
likely gender, country income category, or both. Notably, 
the most interesting finding emerged from our cross-
dimension analyses, which revealed that having LMIC 
representation in the team was associated with a greater 
representation of authors who were likely women, and 
vice versa.

Using the gross national income or the human development 
index yields similar results about gender diversity
We found that the proportion of women among authors 
whose gender could be inferred was larger in coun-
tries with a high HDI (38.8%), followed by those with a 
very high HDI (37.9%). It was lower in countries with 
a medium HDI (32.3%) or low HDI (31.3%). Online 
supplemental table 9 summarises these HDI-stratified 
results. While missing gender rates were relatively low for 
authors based in countries with a very high HDI (8.2%), 
they were not negligible in countries with a high (19.0%), 
medium (18.8%), or low HDI (24.9%). Notably, authors 
who did not have any affiliation or had an affiliation that 
could not be mapped to any country (n=5803) as well as 
authors affiliated with an institution based in a country 
that was not present in the HDI dataset (n=855) were not 
included in our HDI-stratified analysis.

DISCUSSION
Main findings, interpretation and comparison with the 
literature
Our large-scale analysis of over 49 000 publications and 
150 000 authors shows that the five high-impact medical 
journals included in this study lack diverse gender and 
country income representation. Less than a third of 
research works featured authors who were likely women 
(33.1%). Similarly, only a small fraction featured authors 
who were affiliated with institutions located in LMICs 
(including teams exclusively composed of LMIC authors, 
as well as teams that featured at least one LMIC author, 
totaling 13.4%). This finding corroborates prior litera-
ture20 and underscores the concerning persistence of the 
under-representation of minority groups (eg, women, 
people living in LMICs).11–14 16 20 44 Notably, journals with 
a broader or global health focus, such as The BMJ and 

Figure 4  Selected conditional probabilities to assess the association between the composition of authoring teams and their 
overall diversity. Note: Green cells indicate a statistically significant difference between groups (eg, there is at least one woman 
in the team vs there is no woman in the team), with a p value less than 0.05/6 = 0.0083, as determined by a χ2 test, after 
applying a Bonferroni correction for a familywise error rate of 0.05 and 6 tests. LMIC, low- and middle-income country.
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The Lancet, featured more diverse teams than the other 
three journals, suggesting that the inclusion of authors 
from under-represented groups in reputable medical and 
health sciences venues is achievable. This research offers 
a foundational framework for scientometrics, spotlighting 
the pressing need for greater diversity, more balanced 
representation of genders and stronger collaboration 
among countries of different income levels. Through the 
open-access release of a dataset of unprecedented size, 
we urge academic journals, editorial boards and research 
institutions to take a closer look at the voices represented 
in the studies sent for review.

A key takeaway from our study is the potential synergy 
between gender and country income diversity.45 We found 
that publications whose first or last author was likely a 
woman also had a higher proportion of LMIC contribu-
tors. While our current study design does not allow causal 
interpretations, the findings suggest that fostering gender 
diversity in academic collaborations could catalyse greater 
country income diversity. We hypothesise that the conflu-
ence of diverse gender perspectives within a team may 
emphasise the need for the authors to reach out to local 
experts, leading in turn to more global collaborations 
in medicine and health sciences. Future studies should 
further investigate this synergy and consider other forms 
of diversity like race, ethnicity, age group and sexual 
orientation. Ultimately, championing diversity could 
accelerate the democratisation of biomedical research 
and thus broaden the scientific knowledge base.

Limitations
Despite the robustness of our study findings to the 
approaches used to handle missing gender and country 
income information, a few limitations must be acknowl-
edged. A crucial limitation is the binary treatment of 
gender, which is necessitated by the pre-trained algo-
rithm from ​Genderize.​io that we used. This algorithmic 
oversimplification ignores the fact that gender is multifac-
eted; any assumption based on names commonly seen in 
certain contexts is probabilistic in nature and can misrep-
resent non-binary gender identities. The absence of any 
self-identified gender data, which would have been chal-
lenging to collect due to the large sample size, prevents 
us from evaluating the extent of this limitation. Because 
the current methodology risks oversimplifying the diverse 
gender spectrum, we have been careful in using the 
language of authors who are ‘likely’ or ‘inferred’ to have a 
particular gender throughout the article.

Moreover, the rates of missing data were higher among 
authors affiliated with institutions located in LMICs. 
There is a need to collect more first name-gender labels 
in Asia and Africa going forward, in order to train models 
on richer datasets combining labels from all continents 
and to subsequently update software packages aimed at 
inferring gender based on first name.

Beyond gender and country income diversity, a research-
er’s native country, race, ethnicity and age group can 
also influence their likelihood to publish in high-impact 

medical journals. Since existing packages cannot reliably 
infer race and ethnicity based on a person’s first and last 
name, more work is required to gather granular infor-
mation about the sociodemographic characteristics of 
authors publishing medical research. In future, expert 
crowdsourcing (by librarians, biographers etc.) could 
help better characterise the multifaceted diversity of 
medical researchers.

While our study investigated the association between 
a country’s GNI and HDI and gender representation 
among research authors, other country-level indicators 
may be relevant and affect the participation of women in 
medical research. Thus, future work could also investigate 
the association between gender representation among 
authors and additional country-level indicators related to 
gender disparities in educational attainment or wages (eg, 
average number of years of schooling or average entry-
level salary among men vs women). Further, the role of 
country-level gender inequalities and sociocultural norms 
on gender representation among research authors would 
also be interesting to examine, although more chal-
lenging—in part because of the multiplicity of datasets 
required for a holistic assessment of such associations.

Furthermore, our results on increased diversity in teams 
including an author from an under-represented group 
are associative and should not be interpreted causally. 
Unmeasured confounders such as the seniority of authors 
and historical hiring practices in certain institutions may 
partially alter our results. For example, understanding the 
main drivers of women’s representation in the medical 
research ecosystem would require further statistical anal-
yses, including proper adjustment for many confounding 
factors—beyond a country’s GNI and HDI. Thus, future 
efforts should focus on a more precise characterisation 
of researchers and on causal and counterfactual analyses 
to improve our understanding of the underlying team 
dynamics, both overall and when a team includes at least 
one person from a minority group.

Finally, our study focuses on team diversity in the field 
of medicine, limiting our ability to extrapolate to other 
disciplines. For example, whether our results generalise 
to the natural sciences remains to be determined. Future 
work should investigate the extent of similarities and 
differences in author representation in such adjacent 
fields.

Implications
The implications of our study findings are multifaceted. 
While our finding about the synergy between gender and 
country income diversity is encouraging, improvements in 
representation among teams of authors necessitate struc-
tural reforms and investments. These efforts are essential 
to sustainably support both the training of a growing pool 
of medical and health researchers in LMICs46 47 and the 
professional development of women in LMICs and HICs 
alike.

Indeed, the lack of diversity and inclusion in academic 
authorship signifies a missed opportunity to bring 
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together varied perspectives and research expertise. In 
the long run, this lack can lead to the production of 
a narrow body of medical knowledge. If medical and 
health research is not inclusive, its practical applicability 
to diverse patient populations can be limited, impacting 
clinical and policy decisions as well as patient care glob-
ally. Moreover, the risk of replicating pernicious forms 
of social bias within research design and practice may 
be higher when none of the authors can speak to the 
experience of under-represented groups or has worked 
within medical systems that differ from those in HICs. 
Societally, the absence of gender parity and the limited 
involvement of researchers affiliated with institutions 
located in LMICs can influence the topics of global 
health research, to the detriment of patient popula-
tions living in LMICs. Furthermore, diversity in research 
authorship is a matter of science diplomacy: not only 
does it enrich the research landscape but it also advances 
scientific and technological innovation, for example, 
via international partnerships. That is why significant 
social and economic investments, nationally and interna-
tionally, are essential to foster opportunities that would 
ultimately yield greater academic diversity. Key policies 
should focus on promoting equal access to education 
programmes48 and fair treatment within academia,49 
aiming for further advances in competitiveness,50 inven-
tiveness8 and productivity.43 51 In this pursuit, special 
consideration should be given to involving intersectional 
identities and to sponsoring continued education, locally 
or in partner countries. For instance, women affiliated 
with institutions located in LMICs may strongly benefit 
from educational and research training programmes 
conducted in their home institutions or elsewhere. 
Across country income categories, professional devel-
opment should be encouraged for doctoral students 
and established researchers alike, with an emphasis on 
knowledge transmission across generations. Tools such 
as massive open online courses52 and shadowing oppor-
tunities could be leveraged to that end. Given the uneven 
distribution of research and training resources between 
HICs and LMICs, we contend that researchers affiliated 
with well-equipped institutions should spur the effort of 
cultivating team diversity through internal and external 
grants. Moreover, to better grasp the role of funding 
sources and that of publication fee waivers and assis-
tance programmes, more work is needed to document 
the nature and timing of policies set by medical journals 
and to measure their long-term effect on the diversity of 
the medical research ecosystem. Indeed, the persistence 
of neo-colonialism in global health research53 54 and in 
the medical research education system55 is concerning, 
prompting the WHO to set an agenda for the decolo-
nisation of global health in February 2024.56 We hope 
our study helps call for a more systematic, quantitative 
assessment of the involvement (or lack thereof) of LMIC 
researchers in papers addressing issues pertaining to 
their native country, about which they are likely more 

knowledgeable and have more local insights than 
researchers based outside.

CONCLUSION
Our work highlights that diversity in authorship, including 
through research leaders from under-represented groups, 
can beget further team diversity and that initiatives 
encouraging greater gender and country income repre-
sentation among authors may be synergistic. We hope this 
study serves as a step towards enhancing gender parity 
and LMIC representation in medical and health research 
collaborations, thereby enriching the breadth and depth 
of global medical knowledge.
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