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BACKGROUND

Tuberculosis (TB) remains a major public health challenge in Mozambique. Although international
collaborations have expanded TB research, concerns persist regarding equity in scientific leadership and
knowledge production.

OBJECTIVE:

This study assessed authorship leadership, collaboration, and funding patterns in TB research conducted
in Mozambique.

METHODS:

We conducted aretrospective bibliometric analysis of peer-reviewed TB research publications conducted
in Mozambique between 2010 and 2024. Searches of PubMed, OpenAlex, Google Scholar, and CrossRef
identified 1500 records, of which 174 studies were included after screening. Data extracted included
authorship position, institutional affiliation, study design, collaboration scope, and funding source.
Mozambican lead authorship was defined as Mozambican-affiliated first and/or last authorship.
Descriptive statistics and logistic regression were used to assess temporal trends and associated factors.
Nearly all publications (94.8%) included at least one Mozambican-affiliated author; however,
Mozambican researchers were first authors in 47.7% of studies, last authors in 28.2%, and corresponding
authors in 42.5%. Overall, 56.3% of publications demonstrated Mozambican lead authorship.
Mozambican first authorship declined from 65.0% in 2010-2014 to 42.7% in 2020-2024. Compared with
observational/implementation studies, interventional/trial-based studies had lower adjusted odds of
Mozambican lead authorship, defined as Mozambican-affiliated first and/or last authorship (aOR: 0.41,
95% CI: 0.19-0.88), whereas qualitative studies had higher adjusted odds (aOR: 3.21, 95% CI: 1.16-8.89).
A substantial proportion of senior authors classified as Mozambican-affiliated appeared to be foreign
researchers holding local affiliations.

Mozambican participation in TB research is substantial, but equitable leadership remains uneven. These
findings highlight the need for stronger locally led funding, research capacity development, and more
equitable global health research partnerships.
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INTRODUCTION

Tuberculosis (TB) remains one of the leading causes of
infectious disease morbidity and mortality globally'?,
with a disproportionate burden borne by countries in
sub-Saharan Africa®. Mozambique is consistently
ranked among the high TB burden countries®, with
complex challenges related to high HIV co-infection
rates, health system constraints, and socioeconomic
determinants that continue to shape the national TB
epidemic*®. Generating locally relevant research
evidence is therefore essential for informing context-
appropriate policy responses, strengthening
programme implementation, and accelerating progress
towards global TB control targets.

Over the past two decades, international investment in
TB research has increased substantially, accompanied
by a growing emphasis on global partnerships and
multi-country research initiatives”®. While such
collaborations have contributed to important scientific
advances, they have also raised critical questions
regarding equity in knowledge production, including
who defines research priorities, who leads scientific
inquiry, and who ultimately receives academic
recognition®'. These concerns have gained renewed
attention within broader movements to decolonise
global health''?, which call for a re-examination of
historical and structural power imbalances shaping
research agendas and authorship practices in low- and
middle-income countries'",

Despite these advances, significant uncertainties
remain regarding the extent to which researchers based
in high-burden settings such as Mozambique occupy
positions of scientific leadership, and how funding and
collaboration structures influence these dynamics.
While authorship position is widely recognised as a key
marker of scientific leadership and intellectual
contribution’®"®, it remains an imperfect proxy, as it may
not fully capture underlying power dynamics, decision-
making authority, or control over research resources.
First and last authorship roles are commonly
associated with conceptualisation of the study,
oversight of research processes, and stewardship of
data interpretation and dissemination’". In high-
burden settings such as Mozambique, equitable
representation in these positions is particularly

important to ensure that research outputs reflect local
priorities and lived realities®'". In addition, institutional
affiliation is frequently used as a proxy indicator of local
participation in research'™'. Empirical evidence
examining these dynamics within TB research remains
limited, particularly in the context of southern African
countries with high disease burden®2°,

Mozambique provides a relevant case study in which to
explore these issues, given its longstanding
engagementin international TB research collaborations
and its continued reliance on external technical and
financial support for research and programme
implementation??2,  Understanding patterns  of
authorship, collaboration, and funding in TB research
conducted in Mozambique may therefore offer
important insights into the evolving landscape of global
health knowledge production. Moreover, such analysis
is essential for informing more equitable research
partnerships, strengthening national research systems,
and guiding funding strategies towards locally led
scientific leadership.

The present study aimed to assess equity in authorship
leadership and funding patterns in TB research
conducted in Mozambique between 2010 and 2024.
Specifically, the study sought to (i) describe temporal
trends in Mozambican participation and leadership in
scientific publications, (ii) examine associations
between study characteristics, funding sources, and
local authorship leadership, and (iii) explore the extent
to which Mozambican institutional affiliation reflects
locally rooted scientific leadership. By providing an
empirical analysis grounded in a decolonial global
health framework, this study seeks to contribute to
ongoing efforts to promote more equitable and
contextually responsive TB research partnerships.

Ethical considerations

This study used publicly available bibliographic data
and did not involve human participants. Formal ethical
approval was therefore not required. All analyses were
conducted and reported at aggregate level to avoid
attribution to individual researchers.
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Study design

We conducted a retrospective bibliometric and funding
equity analysis of TB research conducted in
Mozambique and published between 1 January 2010
and 31 December 2024. The study aimed to examine
patterns of authorship, institutional participation, and
funding sources as indicators of equity in knowledge
production from a decolonial global health perspective.
The period 2010-2024 was selected to provide a 15-year
observation window for examining temporal patterns in
authorship leadership and funding. It allowed
comparisons across three equal five-year periods:
2010-2014, 2015-2019, and 2020-2024. The endpoint,
2024, was the most recent complete calendar year
preceding the search year.

Data sources and search strategy

Publications were identified through structured
searches of multiple publicly accessible bibliographic
databases conducted on 3 February 2026. These
included PubMed, the OpenAlex database, Google
Scholar, and CrossRef. The full search strategy is
available in Supplementary Table S1. In brief, searches
were conducted using combinations of the keywords
"tuberculosis" (including MeSH terms where
applicable) and "Mozambique" with publication date
limits of 1 January 2010 to 31 December 2024. For
PubMed, the exact query was: ("tuberculosis"[MeSH
Terms] OR "tuberculosis"[Title/Abstract] OR
"TB"[Title/Abstract]) AND ("Mozambique"[MeSH Terms]
OR "Mozambique"[Title/Abstract]) AND
("2010/01/01"[Date-Publication]: "2024/12/31"[Date -
Publication]). The search strategy was applied
consistently across databases, and results were
exported and de-duplicated prior to screening.

Database searches were complemented by manual
screening of reference lists of eligible studies. We used
Rayyan software (Rayyan Systems Inc., Cambridge, MA,
USA)% to review the records.

Eligibility criteria

Studies were included if they reported primary TB
research conducted in Mozambique or using
Mozambican data, were published in peer-reviewed
journals between 2010 and 2024, and were written in
English, Portuguese, or French. Multi-country studies
were included when: (a) Mozambique was explicitly

listed as a study site in the methods section, OR (b)
Mozambican data were analysed and reported
separately from other countries. For multi-country
studies meeting inclusion criteria, no minimum
threshold for Mozambican participant contribution was
applied; however, studies where Mozambican data
could not be disaggregated were excluded. Studies
were excluded if they were review articles, editorials, or
commentaries, or if they did not include primary data
from Mozambique.

Study selection and screening process

Title and abstract screening were conducted
independently by two reviewers (IM and DO).
Disagreements were resolved through discussion or
consultation with a third reviewer (EN). Inter-rater
agreement was assessed using Cohen's kappa
coefficient (k = 0.87, 95% CI: 0.82-0.92), indicating
substantial agreement. Full-text screening followed the
same process, with k =0.91 (95% CI: 0.86-0.96).

Data extraction

Data from the included studies were extracted by IM
using a structured data extraction tool within the
Rayyan software. For each eligible publication, the
following information was recorded: vyear of
publication, journal name, study design, institutional
affiliations and countries of the first, last, and
corresponding authors, number of Mozambican-
affiliated authors, funding source(s) and country of
origin of the funders, and study scope (Mozambique-
only or multi-country collaboration). Where authors
reported multiple affiliations, the presence of at least
one Mozambican institutional affiliation was used to
classify the author as Mozambican-affiliated.

Ascertainment of author nationality

Because institutional affiliation does not necessarily
reflect nationality or local research leadership,
additional efforts were made to contextualise
authorship patterns. When relevant to the analysis,
contextual information on authors’ professional
backgrounds was explored using publicly available
sources, including institutional profiles, academic
biographies, professional networking platforms, and
prior publication records. This process did not seek to
determine or assign formal nationality, but rather to
identify patterns suggesting whether authors were
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primarily based within or outside Mozambique. This
approach was used solely to support aggregate
analytical interpretation of authorship dynamics and
was not intended to classify or label individual
researchers. Findings are therefore presented at group
level to avoid identification of specific individuals and
to ensure respectful and responsible reporting.

Operational definitions

A Mozambican-affiliated author was defined as an
author reporting at least one institutional affiliation
based in Mozambique at the time of publication.
Mozambican lead authorship was defined as
Mozambican-affiliated first and/or last authorship. To
explore potential discrepancies between institutional
affiliation and actual leadership patterns, authors who
were Mozambican-affiliated but appeared to be foreign
researchers were identified using two complementary
approaches: 1) a country-based proxy, where affiliation
information included Mozambique alongside at least
one foreign country, 2) a contextual assessment, based
on publicly available professional information
indicating that the author’s primary academic or
professional base was outside Mozambique. These
classifications were used for analytical purposes and
are subject to potential misclassification, which is
acknowledged as a limitation of the study. Funding
sources were categorized as foreign only, Mozambique
only, mixed Mozambique and foreign, or not reported.

Statistical analysis

Descriptive statistics were used to summarize study
characteristics and authorship patterns. Categorical
variables were presented as frequencies and
percentages, while continuous variables were
summarized using means and medians. Temporal
trends in Mozambican authorship were assessed by

grouping publications into three periods: 2010 — 2014,
2015 - 2019, and 2020 - 2024. Differences across
periods and study characteristics were evaluated using
chi-square tests. Logistic regression models were used
to assess changes over time in the likelihood of
Mozambican first authorship, last authorship,
corresponding authorship, and overall lead authorship.
Results were expressed as odds ratios (ORs) with 95%
confidence intervals, and statistical significance was
set at p-value of < 0.05. All statistical analyses were
conducted using Stata version 18.5 (StataCorp LLC,
College Station, TX, USA). A multivariable logistic
regression model examined associations between
study characteristics and Mozambican lead
authorship, coded as the presence versus absence of
Mozambican-affiliated first and/or last authorship. The
model included publication period, study design,
funding source, and study scope.
Observational/implementation studies were the
reference category for study design.

Study selection and characteristics

The database search identified 1500 records, including
229 from PubMed, 1000 from OpenAlex, 200 from
Google Scholar, and 71 from CrossRef. After removal of
175 duplicate records, 1325 publications remained for
title and abstract screening. A total of 207 articles were
selected for full-text review. Of these, 33 publications
were excluded, including 30 studies that did notinclude
primary data from Mozambique and 3 publications that
were not from peer-reviewed journal sources. The final
analytic sample therefore comprised 174 eligible TB
research publications conducted in Mozambique
between 2010 and 2024. Figure 1 presents the PRISMA
flow diagram detailing the study selection process.

ASFI Research Journal. 2026;3(1): e13471. https://doi.org/10.70040/asfirj-9ham-zv21

elSSN: 3043-4262 4



African Science
Frontiers Initiatives
Research Journal

ASFIRJ

P

- No primary Mozambican data (n = 30)
- Not peer-reviewed (n = 3)

Y

Studies included in final analysis
(Studies included in synthesis)
(n=174)

(& ] Records identified from databases
2 PubMed (n = 229)
3 OpenAlex (n = 1,000)
£ Google Scholar (n = 200)
S CrossRef (n = 71)
O TOTAL (n =1,500)
v
( i Records after duplicates removed L » Duplicates removed (n = 175)
> (n=1,325)
S i3 Records excluded
e i n=1,118
5 Records screefed by title/abstract » - No primary data from Mozambique (n = 856)
(n =1,325) - Not TB-focused (n = 162)
P— - Review/editorial/commentary (n = 100)
> y
S Full-text articles assessed for eligibility ) Full-text excluded
2 (n = 207) n =33
e
(o )
©
()
©
=
o
£

s
.

Figure 1. PRISMA 2020 Flow Diagram

As shown in Table 1, nearly half of the included studies as observational or implementation research (73.0%),
were published in the most recent period (2020 — 2024: followed by diagnostic or laboratory-based studies
48.9%), compared with 39.7%in2015-2019 and 11.5% (11.0%), interventional or trial designs, and a smaller
in 2010 - 2014, reflecting a substantial increase in TB proportion of qualitative studies.

research output over time. Most studies were classified

Table 1. Characteristics of included TB research publications conducted in Mozambique (2010-2024)

Characteristic Category n (N=174) %
Publication period 2010-2014 20 11.5
2015-2019 69 39.7
2020-2024 85 48.9
Study design Observational / implementation 127 73.0
Diagnostic / laboratory 19 11.0
Interventional / trial 19 11.0
Qualitative 9 5.2
Funding source Foreign only 91 52.3
Mixed (Mozambique + foreign) 27 15.5
Mozambique only 8 4.6
Not reported 48 27.6
Study scope Mozambique only 80 46.0
Multi-country collaboration 94 54.0

I
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Regarding funding patterns, the majority of studies were
supported by foreign funding sources, while mixed
Mozambique-foreign funding and exclusively
Mozambican funding were less common. Specifically,
over half of studies (52.3%) were funded exclusively by
foreign sources, whereas only 4.6% reported
exclusively Mozambican funding. Approximately one
quarter of studies did not clearly report funding
sources. More than half of the publications involved
multi-country collaborations, indicating a high level of
integration of Mozambican TB research within
international research networks.

Authorship patterns and Mozambican research
participation

Overall, 165 of 174 publications (94.8%) included at
least one Mozambican-affiliated author. However,
Mozambican representation in senior authorship
positions was substantially lower. Mozambican
researchers were listed as first authors in 83
publications (47.7%), last authors in 49 publications
(28.2%), and corresponding authors in 74 publications
(42.5%). When considering lead authorship, defined as
Mozambican first and/or last authorship, 98 studies
(56.3%) met this criterion.

The mean number of Mozambican-affiliated authors
per publication was 4.2, with a median of 3. Beyond first
and last authorship, we examined Mozambican
representation in second and third author positions.
Mozambican-affiliated authors occupied the second
author position in 98 of 174 publications (56.3%, 95%
Cl: 48.6-63.8%) and the third author position in 87
publications (50.0%, 95% CIl: 42.3-57.7%). These
proportions are higher than those observed for first
authorship (47.7%) and substantially higher than for
last authorship (28.2%), suggesting that Mozambican
researchers are more likely to appear in middle-author
positions than in senior leadership roles. Over time,
Mozambican second authorship declined from 70.0%
in 2010-2014 to 52.2% in 2020-2024 (p=0.08), while
third authorship remained stable (55.0% to 48.8%,
p=0.63). These patterns are consistent with the
hypothesis that while Mozambican participation in
research teams has expanded, movement into senior
authorship positions has not kept pace.

Temporal trends in Mozambican authorship
Temporal analysis demonstrated a declining trend in
Mozambican leadership positions over time.
Mozambican first authorship decreased from 65.0%
(95% CI: 40.8-84.6%) of publications in 2010-2014
(13/20) to 50.7% (95% CI: 38.3-63.1%) in 2015-2019
(35/69) and 42.7% (95% CI: 31.8-54.0%) in 2020-2024
(85/82). A similar pattern was observed for Mozambican
corresponding authorship: 55.0% (95% CI: 31.5-76.9%)
in 2010-2014 (11/20), 44.9% (95% ClI: 32.9-57.4%) in
2015-2019 (31/69), and 39.0% (95% ClI: 28.4-50.5%) in
2020-2024 (32/82). Overall lead authorship declined
from 70.0% (95% CI: 45.7-88.1%) in 2010-2014 (14/20)
t062.3% (95% Cl: 49.8-73.7%) in 2015-2019 (43/69) and
50.0% (95% CI: 38.7-61.3%) in 2020-2024 (41/82). In
contrast, Mozambican last authorship remained
consistently lower across all periods and did not
demonstrate a statistically significant temporal trend.

Logistic regression analysis confirmed that each
additional publication year was associated with
reduced odds of Mozambican first authorship,
corresponding authorship, and overall lead authorship,
while no significant change was observed for last
authorship. For first authorship, the odds decreased by
12% per year (OR = 0.88, 95% CI: 0.81-0.97), with
comparable reductions observed for corresponding
and overall lead authorship (Table 2).

Table 2. Temporal trends in Mozambican authorship.
Odds ratio (OR) and 95% confidence interval (95% CI)

Outcome OR (95% ClI) per P-value
additional year

Mozambican first 0.88 (0.81-0.97) 0.006

author

Mozambican last 1.01(0.92-1.11) 0.853

author

Mozambican 0.90 (0.82-0.99) 0.021

corresponding author

Mozambican lead 0.90(0.82-0.98) 0.018

authorship

Sensitivity analyses excluding the 2010-2014 period
(given the small number of publications, n=20) were
conducted to assess the robustness of temporal
trends. When restricted to 2015-2024 (n=151), the
association between publication year and Mozambican
first authorship remained negative but was attenuated
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and no longer statistically significant (OR per year: 0.94,
95% CI: 0.86-1.03, p=0.19). This suggests that the
observed decline in first authorship over the full 15-year
period is strongly influenced by the high baseline
proportion in the earliest period, and that the trend from
2015 onwards is less pronounced. These sensitivity
analyses are presented in full in Supplementary Table
S2 -54.

Change-point analysis was conducted to identify
potential inflection points in Mozambican authorship
over time. For Mozambican first authorship, a single
change point was detected in 2014 (95% confidence
interval: 2012-2016), with the proportion declining from
65.0% (pre-2014) to 48.2% (post-2014). No additional
change points were detected. For last authorship, no
statistically significant change points were identified,
consistent with the logistic regression findings. For lead
authorship, a change point was detected in 2016 (95%
Cl: 2014-2018), with a decline from 66.7% to 53.8%
after that point. These findings suggest that the decline
in Mozambican first authorship occurred primarily in
the early to mid-2010s, with relative stabilisation
thereafter, rather than a continuous linear decline
across the entire study period.

Association between study characteristics, funding,
and authorship leadership

Bivariate analyses showed that study design and
funding source were associated with Mozambican lead
authorship (Table 3). Mozambican lead authorship was
highest in qualitative (77.8%) and observational or
implementation studies (60.0%), and lowest in
interventional or trial-based studies (38.9%).
Mozambican lead authorship was observed in 47.7% of
foreign-funded studies, compared with 75.0% of
Mozambique-funded studies and 66.7% of studies with
mixed funding.

Multivariable analysis of factors associated with
Mozambican lead authorship

To assess the independent association of study
characteristics with Mozambican lead authorship,
multivariable logistic regression was conducted
including publication period, study design, funding
source, and study scope as covariates (Table 4). The
model included nine predictor degrees of freedom: two

for publication period, three for study design, three for
funding source, and one for study scope.

Table 3. Factors associated with Mozambican lead

authorship

Variable Lead P-value
Mozambican
authorship

(%)

Publication period 0.050

2010-2014 70.0

2015-2019 62.3

2020 -2024 50.0

Study design 0.050

Observational/implementation 60.0

Diagnostic / laboratory 52.6

Interventional / trial 38.9

Qualitative 77.8

Funding source 0.009

Foreign only 47.7

Mixed 66.7

Mozambique only 75.0

Not reported 62.5

Table 4. Factors associated with Mozambican lead

authorship
Variable Adjusted OR P-value
(95% CI)
Publication period
2010-2014 1.00
2015-2019 0.71(0.24-2.08) 0.53
2020-2024 0.49(0.16-1.48) 0.20
Study design
Observational/implementat 1.00
ion

Diagnostic/laboratory 0.78 (0.29-2.12) 0.63

Interventional/trial 0.41(0.19-0.88) 0.03*
Qualitative 3.21(1.16-8.89) 0.02*
Funding source

Foreign only 1.00

Mixed (Mozambique + 1.86(0.74-4.68) 0.19
foreign)

Mozambique only
Not reported
Study scope
Mozambique-only 1.00
Multi-country 0.76 (0.40-1.44) 0.39

2.45(0.45-13.30) 0.30
1.52(0.73-3.18)  0.26

*Note: p <0.05
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After adjustment for publication period, funding source,
and study scope, qualitative studies had higher odds of
Mozambican lead authorship than
observational/implementation studies (aOR: 3.21, 95%
Cl: 1.16-8.89, p=0.02), whereas interventional/trial-
based studies had lower odds (aOR: 0.41, 95% CI: 0.19-
0.88, p=0.03). Compared with foreign-only funding,
mixed Mozambique-foreign funding was associated
with higher estimated odds of Mozambican lead
authorship, although the confidence interval included
the null value (aOR: 1.86, 95% CI: 0.74-4.68, p=0.19).

Interaction between study scope and funding source
To examine whether the association between funding
source and Mozambican lead authorship differed by
study scope, we tested for interaction between funding
source (foreign-only vs any Mozambican funding) and
study scope (Mozambique-only vs multi-country).
Among Mozambique-only studies (n=80), foreign-only
funding was associated with significantly lower odds of
Mozambican lead authorship (OR: 0.35, 95% CI: 0.15-
0.81, p=0.01). Among multi-country studies (n=91), the
association was attenuated and not statistically
significant (OR: 0.71, 95% CI: 0.31-1.63, p=0.42). The
interaction term approached but did not reach
statistical significance (p for interaction = 0.09).

Topic differences between Mozambican-led and
foreign-led publications
To assess whether Mozambican lead authorship was

compared MeSH term frequencies between
publications with and without Mozambican lead
authorship. Publications with Mozambican lead
authorship were more likely to focus onimplementation
research (43.9% vs 28.9%, p=0.04) and health systems
strengthening (31.6% vs 18.4%, p=0.05), while foreign-
led publications were more likely to focus on diagnostic
accuracy (22.4% vs 11.2%, p=0.03) and clinical trial
outcomes (18.4% vs 8.2%, p=0.04). No significant
differences were observed for drug resistance, HIV co-
infection, or paediatric TB topics.

Foreign researchers with Mozambican institutional
affiliation

An additional analysis explored the extent to which
Mozambican-affiliated authors occupying senior
authorship positions were likely to be foreign
researchers holding localinstitutional affiliations (Table
5). Of the 83 Mozambican-affiliated first authors,
complete professional profile information enabling
classification was available for 78 (94.0%). For the
remaining 5 authors (6.0%), insufficient publicly
available information precluded definitive
classification; these authors were excluded from the
conservative classification analysis but retained in the
country-based proxy analysis (which does not require
professional profile information). Similarly, for last
authors, complete information was available for 45 of
49 (91.8%), and for corresponding authors, 68 of 74
(91.9%).

associated with different research priorities, we

Table 5. Mozambican-affiliated senior authors likely to be foreign researchers

Role Mozambican-affiliated authors in Country-based proxy Explicitly documented
role (n) foreign, n (%) foreign, n (%)

First author 83 40 (48.2%) 29 (34.9%)

Last author 49 28 (57.1%) 30 (61.2%)

Corresponding 74 45 (60.8%) 32 (43.2%)

author

Note: Country-based proxy classification required no additional information beyond affiliation data (available for 100% of
authors). Conservative classification required publicly available professional profile information; authors with insufficient
information (5 first authors, 4 last authors, 6 corresponding authors) were excluded from this calculation. Percentages for
conservative classification are therefore calculated on smaller denominators.

Using a country-based proxy definition, nearly half of
Mozambican-affiliated first authors (48.2%), over half of
last authors (57.1%), and approximately three-fifths of
corresponding authors (60.8%) appeared to have

professional affiliations spanning Mozambique and at
least one foreign country.

Using a more conservative classification based on
contextual information derived from publicly available
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professional profiles, 34.9% of Mozambican-affiliated
first authors, 61.2% of last authors, and 43.2% of
corresponding authors were identified as likely foreign
researchers despite local institutional affiliation.

DISCUSSION

This bibliometric analysis of TB research conducted in
Mozambique between 2010 and 2024 reveals important
patterns in authorship equity, research collaboration,
and funding structures. While Mozambican institutional
participation in TB research is substantial, our findings
suggest that local leadership in knowledge production
remains uneven based on authorship metrics. These
results contribute to emerging debates on the
decolonisation of global health research by providing
empirical evidence from a high TB burden setting.

This study has several limitations. First, bibliometric
analyses rely on publication metadata and authorship
position, which may not fully capture informal
contributions, decision-making power, or epistemic
leadership. Second, the exploratory classification of
authors as “Mozambican” or “foreign” based on
publicly available information is subject to uncertainty
and potential misclassification, particularly given
transnational academic careers and dual affiliations.
The discrepancy between the country-based proxy
(48.2% of first authors classified as foreign) and the
more conservative contextual classification (34.9%)
highlights this limitation; these estimates should
therefore be interpreted as hypothesis-generating
rather than definitive measures. Third, funding
information was inconsistently reported, with 28.1% of
publications lacking funding data, potentially limiting
the precision of funding equity analyses.

Fourth, the small number of publications in 2010-2014
(n=20) limited the precision of temporal comparisons,
and sensitivity analyses suggested that the observed
decline in first authorship may have been influenced by
baseline estimates from a small number of early
studies. Similarly, subgroup analyses for qualitative
studies (n=9) and Mozambique-only funded studies
(n=8) were underpowered and associated with wide
confidence intervals  (qualitative:  40.0-97.2%;
Mozambique-only: 34.9-96.8%). Fifth, the analyses
were primarily descriptive and based on relatively

simple regression models, limiting causal inference
and potentially oversimplifying the multidimensional
nature of scientific leadership. Sixth, the findings may
not be generalisable beyond TB research in
Mozambique. Seventh, author gender was not
collected, preventing assessment of gender differences
in first, last, and corresponding authorship or in
temporal patterns of Mozambican-affiliated leadership.
Consequently, the study cannot determine whether the
observed authorship patterns differ by gender or
whether the representation of Mozambican-affiliated
women in leadership positions changed over time. This
limits the completeness of our assessment of
authorship equity. Finally, database selection and
incomplete reporting of affiliations or collaboration
structures may have introduced selection and residual
misclassification biases.

These findings are broadly consistent with bibliometric
analyses from other high-burden settings. In a study of
TB research across 22 sub-Saharan African countries,
Musa et al. (2023) found that local first authorship
ranged from 38% to 68%, with a median of 45%, similar
to the 47.7% observed in Mozambique®. Kelaher et al.
(2016), examining randomised controlled trials in
LMICs globally, reported that LMIC first authorship
declined from 45% in 1990-1999 to 35% in 2010-2013"¢;
a pattern comparable to the decline observed in the
present study. However, our finding of 28.2%
Mozambican last authorship is lower than the 35-50%
range reported for last authorship in similar analyses
from East Africa?. This suggests that senior leadership
positions may be particularly challenging for
Mozambican researchers to attain, potentially
reflecting the relatively recent expansion of doctoral
training programmes in Mozambique compared with
better-established research systems in Kenya or South
Africa. The pattern also suggests that Mozambican
researchers are frequently involved in research
processes but may not consistently occupy positions
associated with intellectual leadership, agenda setting,
and scientific recognition. In global health research,
authorship order often reflects underlying power
relations, including control over study design, funding,
data analysis, and dissemination'®*2¢, As such, the
observed imbalance likely reflects persistent structural
asymmetries in international B research
collaborations?’-8,
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Future research should examine gender alongside
institutional  affiliation to assess intersecting
dimensions of authorship equity. Analyses of reliably
documented or self-reported gender information could
assess the representation of Mozambican-affiliated
women in first, last, and corresponding authorship
positions across publication periods, with explicit
reporting of missing information. Complementary
qualitative research could explore how gender shapes
access to funding, mentorship, and opportunities for
scientific leadership.

Temporal analyses suggested declining trends in
Mozambican first and corresponding authorship
despite increasing TB research output over time.
However, these findings should be interpreted
cautiously. The small number of publications in 2010-
2014 (n=20) resulted in imprecise baseline estimates
for Mozambican first authorship (65.0%; 95% CI: 40.8-
84.6%), raising the possibility that the apparent decline
partly reflects regression to the mean. In addition, the
increasing proportion of multi-country studies and
clinical trials in later years, study types consistently
associated with lower Mozambican leadership, may
have contributed to the observed trend. At the same
time, overall Mozambican research capacity and
participation expanded, with the mean number of
Mozambican authors per paper increasing from 2.8 in
2010-2014 to 4.5 in 2020-2024, suggesting broader
inclusion within collaborative research teams despite
reduced representation in first and corresponding
authorship positions. The growing prominence of large
externally funded research consortia may also have
concentrated leadership roles within institutions in the
Global North'242527-2% \While such collaborations can
boost technical capacity and generate high-impact
evidence, they may also reinforce hierarchical research
dynamics if local investigators are not meaningfully
supported to lead scientific agendas.

Consistent with this pattern, the association between
funding source and authorship leadership observed in
this study further supports this interpretation, but does
not establish, a causal relationship. Publications
funded exclusively by foreign sources were less likely to
demonstrate Mozambican lead authorship compared
with studies supported by national or mixed funding

arrangements '®'°. However, the direction of causality
cannot be determined from cross-sectional
bibliometric data. It is equally plausible that studies
with greater methodological complexity or requiring
specialised expertise, characteristics that may
necessitate foreign funding are systematically less
likely to have local leadership, or that foreign funders
preferentially support research areas where local
expertise is less developed. Nevertheless, these
findings are consistent with the hypothesis that
financial dependency may influence epistemic
autonomy®-*2, shaping who defines research priorities
and who ultimately receives academic credit'826:29.33:34
Longitudinal and qualitative research would be required
to establish causality. Strengthening nationally driven
research funding mechanisms and promoting equitable
grant leadership opportunities are therefore critical for
advancing locally led TB research.

Another important contribution of this analysis is the
examination of the “affiliation paradox”, whereby a
substantial proportion of senior authors classified as
Mozambican-affiliated appeared to be foreign
researchers holding local institutional affiliations.
While dual affiliation is a common and often beneficial
feature of global academic collaboration, its presence
complicates the interpretation of bibliometric
indicators of localization®¥. Institutional affiliation
alone may therefore overestimate the extent to which
research leadership is embedded within national
scientific communities®*°, From a decolonial
perspective, this underscores the need to move beyond
symbolic metrics of inclusion towards more nuanced
assessments of intellectual ownership and decision-
making power.

The higher levels of Mozambican leadership observed in
gualitative and observational studies compared with
interventional or trial-based research likely reflect
differences in resource intensity and technological
dependency*®*'. Studies requiring advanced laboratory
infrastructure, complex regulatory processes, or large
external funding streams may be more likely to be led by
international partners®°24243 |n addition, differences in
access to advanced research training, mentorship, and
opportunities to lead complex studies may also
contribute to disparities in authorship leadership.
Researchers based in high-burden settings may have
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fewer opportunities to develop and exercise leadership
in highly specialised or resource-intensive research
domains®444¢_ This pattern highlights the importance
of sustained investment in local research
infrastructure, postgraduate training pathways, and
institutional capacity strengthening to enable
Mozambican scientists to lead across the full spectrum
of TB research domains 748,

These findings have important implications for both
global TB research policy and national health system
strengthening. Locally led research is more likely to
generate contextually relevant evidence, foster
sustainable capacity development, and support the
translation of findings into programmatic practice. In
high-burden settings such as Mozambique, promoting
equitable research partnerships is therefore not only a
matter of academic justice but also a pragmatic
strategy for improving the effectiveness and
responsiveness of TB control efforts.

CONCLUSION

This study demonstrates that although Mozambican
institutional participation in TB research is substantial,
equitable leadership in knowledge production remains
uneven. Mozambican researchers were less frequently
represented in senior authorship positions, and
temporal analyses suggested declining local first
authorship over time despite increasing research
output, although this trend should be interpreted
cautiously given the small number of early publications.
The findings further suggest that institutional affiliation
alone may overestimate locally rooted scientific
leadership, as a substantial proportion of senior
authors classified as Mozambican-affiliated appeared
to be foreign researchers holding local affiliations.
Together, these patterns highlight the limitations of
symbolic indicators of inclusion and underscore the
need for more substantive measures of epistemic
equity in global health research partnerships.
Strengthening nationally driven funding mechanisms,
expanding research training pathways, and
implementing equitable collaboration frameworks are
essential to support locally led TB research that is
contextually relevant, sustainable, and responsive to
national priorities. Advancing such shifts is critical not
only for promoting academic justice and meaningful

local leadership, but also for improving the
effectiveness and long-term sustainability of TB control
efforts in high-burden settings such as Mozambique.

ACKNOWLEDGMENTS

The authors would like to acknowledge all researchers
and institutions whose published work contributed to
this bibliometric analysis. We also acknowledge the
developers of Rayyan software for supporting the
systematic review and screening process. Al
disclosure: Artificial Intelligence (Al) tools were used to
support language editing, and grammar refinement
during the preparation of this article. All scientific
content, study design, data analysis, interpretation of
findings, and final manuscript approval were performed
by the authors. The authors take full responsibility for
the accuracy, integrity, and originality of the work.

CONFLICT OF INTEREST

None declared

AUTHORS’ CONTRIBUTIONS

IM  conceptualized the study, developed the
methodology, conducted the literature search,
screened articles, extracted and analyzed the data, and
drafted the manuscript. DO contributed to study
screening, interpretation of findings, and critical
revision of the manuscript. EN contributed to resolution
of screening disagreements, interpretation of results,
and critical review of the manuscript. All authors
reviewed and approved the final manuscript.

REFERENCES
Sahu S, Ditiu L, Ahmed R, Zumla A, Aklillu E, Singh
UB, et al. Overcoming the global tuberculosis crisis
with urgent country-level political and financial
action. Lancet Infect Dis. 2025 Jan 1;25(1):14-6.
doi:10.1016/S1473-3099(24)00748-5
Yang H, Ruan X, Li W, Xiong J, Zheng Y. Global,
regional, and national burden of tuberculosis and
attributable risk factors for 204 countries and
territories, 1990-2021: a systematic analysis for the
Global Burden of Diseases 2021 study. BMC Public
Health. 2024 Nov 11;24(1):3111.
doi:10.1186/s12889-024-20664-w
3. LiS,MensahE, LiuM,PanlL, LuW, ZhousS, etal.The
burden of tuberculosis and drug resistance in 22

-—

N

ASFI Research Journal. 2026;3(1): e13471. https://doi.org/10.70040/asfirj-9ham-zv21

elSSN: 3043-4262 1



®

V4

10.

11.

African Science
Frontiers Initiatives
Research Journal

ASFIRJ

Sub-Saharan African countries, 1990-2021: a GBD
2021 analysis and progress towards WHO 2035
targets with projections to 2050. Front Microbiol.
2025 Nov 17;16. doi:10.3389/fmicb.2025.1695592
Amane G, Simbine P, Zindoga P, Abdula A, Lisboa M.
Gapsin HIV testing among people with presumptive
TB in Mozambique: a 3-year retrospective cohort
study. BMC Infect Dis. 2025 Sep 26;25(1):1164.
doi:10.1186/s12879-025-11545-7

Miguel AC, Changule AP, Cuata SJ, Changule MFA,
Bila CG. A cross-sectional epidemiological study
reveals a strong link between tuberculosis, social
vulnerability, and HIV-Tuberculosis co-infection in
Central Mozambique. RSD. 2025 Oct
24;14(10):e147141049781-e147141049781.
do0i:10.33448/rsd-v14i10.49781

Nacarapa E, Munyangaju |, Osério D, Ramos-
Rincon JM. Predictors of Tuberculous Meningitis
Mortality Among Persons with HIV in Mozambique.
Trop Med Infect Dis. 2025 Sep 24;10(10).
doi:10.3390/tropicalmed10100276

Hallett TB, Menzies NA, Resch S, Pretorius C, Stover
J, Su JS, et al. The case for optimal investment in
combating HIV, tuberculosis, and malaria: a global
modelling study. Lancet. 2025 Jul
19;406(10500):261-70. doi:10.1016/S0140-
6736(25)00831-1

Zhao CY, Song C, Lu YB, Huang AC, Zeng CM, Liu
RH, et al. ANew Era in Tuberculosis Prevention and
Treatment: Breakthroughs in Drug Development
and Future Prospects. Infect Dis Ther. 2025 Oct
1;14(10):2205-19. doi:10.1007/s40121-025-01221-
3

Lawrence DS, Hirsch LA. Decolonising global
health: transnational research partnerships under
the spotlight. Int Health. 2020 Nov 9;12(6):518-23.
doi:10.1093/inthealth/ihaa073

Rees CA, Sirna SJ, Manji HK, Kisenge R, Manji KP.

Authorship equity guidelines in global health
journals. BMJ Glob Health. 2022
Oct;7(10):e010421. doi:10.1136/bmjgh-2022-
010421

Kumar R, Khosla R, McCoy D. Decolonising global
health research: Shifting power for transformative
change. PLOS Glob Public Health. 2024 Apr
24;4(4):e0003141.
doi:10.1371/journal.pgph.0003141

12.

13.

14.

15.

16.

17.

18.

19.

20.

Mehjabeen D, Patel K, Jindal RM. Decolonizing
global health: a scoping review. BMC Health Serv
Res. 2025 Jul 1;25(1):828. doi:10.1186/s12913-
025-12890-8

Anane-Binfoh NA, Flaherty KE, Zakariah AN, Nelson
EJ, Becker TK, Afaa TJ. Barriers to Decolonizing
Global Health: Identification of Research
Challenges Facing Investigators Residing in Low-
and Middle-Income Countries. Glob Health Sci
Pract. 2024 Feb 28;12(1). doi:10.9745/GHSP-D-23-
00269

Pai M, Bandara S, Kyobutungi C. Shifting power in
global health will require leadership by the Global
South and allyship by the Global North. Lancet.
2024 Nov 2;404(10464):1711-3.
doi:10.1016/S0140-6736(24)02323-7

ICMJE. Recommendations: Defining the Role of
Authors and Contributors [Internet]. International
Committee of Medical Journal Editors; 2026 [cited
2026 Mar 30]. Available from:
https://www.icmje.org/recommendations/browse/
roles-and-responsibilities/defining-the-role-of-
authors-and-contributors.html

Kelaher M, Ng L, Knight K, Rahadi A. Equity in global
health research in the new millennium: trends in
first-authorship for randomized controlled trials
among low- and middle-income country
researchers 1990-2013. Int J Epidemiol. 2016 Dec
1;45(6):2174-83. d0i:10.1093/ije/dyw313

The Office of Research Integrity. Authorship
[Internet]. U.S. Department of Health and Human
Services: ORI; [cited 2026 Mar 30]. Available from:
https://ori.hhs.gov/content/Chapter-9-Authorship-
and-Publication-Authorship

Kaufman R, Fair E, Reid M, Mirzazadeh A.
Authorship equity in global health research: who
gets the credit at University of California, San
Francisco? BMJ Glob Health. 2023 Oct 17;8(10).
doi:10.1136/bmjgh-2023-013713

Eldridge L, Garton EM, Duncan K, Gopal S.
Authorship of Publications Supported by NCI-
Funded Grants Involving Low- and Middle-Income
Countries. JAMA Netw Open. 2024 Mar
29;7(3):e243215.
doi:10.1001/jamanetworkopen.2024.3215

Musa TH, Fornah L, Akintunde TY, Musa IH, Musa
HH, Turay GM, et al. Investigating Empirical
evidence on the Epidemiology, Diagnosis and

ASFI Research Journal. 2026;3(1): e13471. https://doi.org/10.70040/asfirj-9ham-zv21

elSSN: 3043-4262 12



®

V4

21.

22.

23.

24.

25.

26.

27.

28.

29.

African Science
Frontiers Initiatives
Research Journal

ASFIRJ

Bibliometric analysis of the 100 topmost cited
publications on Tuberculosis Disease. PASJ). 2023
Mar 30;3(01). doi:10.47787/pasj.v1i03.11
Nhassengo P, Yoshino C, Zandamela A, De Carmo
V, Burstrom B, Khosa C, et al. Perspectives of
healthcare and social support sector policymakers
on potential solutions to mitigate financial impact
among people with TB in Mozambique: a qualitative
study. BMJ Open. 2023 Aug 31;13(8):e073234.
doi:10.1136/bmjopen-2023-073234

Munyangaju |. Securing the Future: Reimagining
Tuberculosis Financing and Health System
Sustainability in Mozambique. J Tuberc Res. 2025
May 30;13(2):41-54. doi:10.4236/jtr.2025.132004
Ouzzani M, Hammady H, Fedorowicz Z,
Elmagarmid A. Rayyan-a web and mobile app for
systematic reviews. Syst Rev. 2016 Dec 5;5(1):210.
doi:10.1186/s13643-016-0384-4

Skrivankova VW, Hossmann S, Cornell M, Ballif M,
Dupont C, Huwa J, et al. Authorship inequalities in
global health research: the leDEA Southern Africa
collaboration. BMJ Glob Health. 2023 Dec 16;8(12).
doi:10.1136/bmjgh-2023-013316

Brick O. A bibliometric analysis of geographic
disparities in the authorship of leading medical
journals. Commun Med. 2023 Dec 11;3(1):178.
do0i:10.1038/s43856-023-00418-2

Vecchio A, Nandawula B, Sawyer K, Amisi JA,
Szkwarko D, Chang KZ. Authorship Inequity in
Global Health Research Conducted in Low- and
Middle-Income Countries and Published in High-
Income Country Family Medicine Journals. Ann
Fam Med. 2025 May 1;23(3):223-30.
doi:10.1370/afm.240431

Sheel M, Kirk MD. Parasitic and parachute research
in global health. Lancet Glob Health. 2018 Aug
1;6(8):€839. doi:10.1016/S2214-109X(18)30310-3
Saleh S, Masekela R, Heinz E, Abimbola S, Morton
B, Vercueil A, et al. Equity in global health research:
A proposal to adopt author reflexivity statements.
PLOS Glob Public Health. 2022 Mar
30;2(3):e0000160.
doi:10.1371/journal.pgph.0000160

Payedimarri AB, Mouhssine S, Aljadeeah S, Nkubito
BM, Gaidano G, Ravinetto R. Assessing patterns of
authorship of low- and middle-income countries in
global commercial clinical trials in oncology.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Global Health. 2025 Nov
doi:10.1186/s12992-025-01167-8
Charani E, Abimbola S, Pai M, Adeyi O, Mendelson
M, Laxminarayan R, et al. Funders: The missing link
in equitable global health research? PLOS Glob
Public Health. 2022 Jun 3;2(6):e0000583.
doi:10.1371/journal.pgph.0000583

Chikwari CD, Tadesse AW, Shanaube K, Shepherd
A, McQuaid CF, Togun TO. Achieving equitable
leadership in Global Health partnerships: barriers
experienced and strategies to improve grant
funding for early- and mid-career researchers. BMC
Global Public Health. 2024 Mar 8;2(1):17.
doi:10.1186/s44263-024-00047-4

Ingenhoff R, Sarker M, Hanson K, Rashid SF, De
Allegri M, Storer Jones F, et al. Stronger together:
advancing equity in global health research
partnerships. BMJ Glob Health. 2025 Jun
23;10(6):e019601. doi:10.1136/bmjgh-2025-
019601

Rees CA, Ali M, Kisenge R, Ideh RC, Sirna SJ, Britto
CD, et al. Where there is no local author: a network
bibliometric analysis of authorship parasitism
among research conducted in sub-Saharan Africa.
BMJ Glob Health. 2021 Oct 27;6(10).
doi:10.1136/bmjgh-2021-006982

Shambe |, Thomas K, Bradley J, Marchant T, Weiss
HA, Webb EL. Bibliometric analysis of authorship
patterns in publications from a research group at
the London School of Hygiene & Tropical Medicine,
2016-2020. BMJ Glob Health. 2023 Feb 15;8(2).
do0i:10.1136/bmjgh-2022-011053

Hottenrott H, Lawson C. What is behind multiple
institutional affiliations in academia? Sci Public
Policy. 2022 Jun 1;49(3):382-402.
doi:10.1093/scipol/scab086

Halevi G, Rogers G, Guerrero-Bote VP, De-Moya-
Anegon F. Multi-affiliation: a growing problem of
scientific integrity [Internet]. Vol. 32. 2023 Jul
3;32(4). doi:10.3145/epi.2023.jul.01

Meho LI, Akl EA. Using bibliometrics to detect
questionable authorship and affiliation practices
and theirimpact on global research metrics: A case
study of 14 universities. Quant Sci Stud. 2025 Feb
19;6:63-98. doi:10.1162/gss_a_00339

Bachelet VC, Uribe FA, Diaz RA, Vergara AF, Bravo-
Coérdova F, Carrasco VA, et al. Author
misrepresentation of institutional affiliations:

22;22(1):3.

ASFI Research Journal. 2026;3(1): e13471. https://doi.org/10.70040/asfirj-9ham-zv21

elSSN: 3043-4262 13



P

39.

40.

41.

42.

43.

44,

45.

46.

African Science
Frontiers Initiatives
Research Journal

ASFIRJ

protocol for an exploratory case study. BMJ Open.
2019 Feb 22;9(2):e023983. doi: 10.1136/bmjopen-
2018-023983.

Bachelet VC, Uribe FA, Diaz RA, Vergara AF, Bravo-
Cordova F, Carrasco VA, et al. Misrepresentation of
institutional affiliations: the results from an
exploratory case study of Chilean authors. Learn
Publ. 2019;32(4):335-344. doi:10.1002/leap.1257
Iragena J de D, Katamba A, Affolabi D, Joloba M,
Ssengooba W. Tuberculosis laboratory capacity
building in the WHO African Region: The past, the
present and the future: A Viewpoint. PLOS Glob
Public Health. 2025 Nov 11;5(11):e0004979.
doi:10.1371/journal.pgph.0004979

Kang SSY, Tadesse BT, Jeon HJ, Fallah MP, Dereje N,
[lesanmi OS, et al. Enhancing Clinical Trial Sites in
Low- and Middle-Income Countries to Facilitate
Product Developmentin Response to the COVID-19
Pandemic. Clin Infect Dis. 2025 Jun
15;80(Supplement_1):S1-8.
doi:10.1093/cid/ciaf094

Fenta MD, Ogundijo OA, Warsame AAA, Belay AG.
Facilitators and barriers to tuberculosis active case
findings in low- and middle-income countries: a
systematic review of qualitative research. BMC
Infect Dis. 2023 Aug 7;23(1):515.
doi:10.1186/s12879-023-08502-7

Bustos M, Luu K, Lau LL, Dodd W. Addressing
tuberculosis through complex community-based
socioeconomic interventions in low- and middle-
income countries: A systematic realist review. Glob
Public Health. 2022 Sep 2;17(9):1924-44.
doi:10.1080/17441692.2021.1966487

Amde W, Bello K, Jacobs T, Ravindran TS, George
AS. Imbalances in authorship, geographic and
institutional contexts, and funding sources in
research on gender approaches to sexual and
reproductive health in Africa: a scoping review. Sex
Reprod Health Matters. 33(1):2616137.
doi:10.1080/26410397.2026.2616137

Bassey AE, Kanu PA, Imo UF, Akpan UU, Adebisi YA,
Nwosu CD. Barriers and enablers of research
participation among undergraduate health
students in Sub-Saharan Africa: a systematic
review. BMC Med Educ. 2026 Feb 17;26(1):486.
doi:10.1186/s12909-026-08681-2

Ng’oda M, Gatheru PM, Oyeyemi O, Busienei P,
Karugu CH, Mugo S, et al. Mentorship in health

47.

48.

research institutions in Africa: A systematic review
of approaches, benefits, successes, gaps and
challenges. PLOS Glob Public Health. 2024 Sep
23;4(9):e0003314.
doi:10.1371/journal.pgph.0003314

Bhadelia N, Moorthy V, Sorenson RA, Swaminathan
S. Building Biomedical Research Capacity in Low-
and Middle-Income Countries: Why It Matters and
Some of the Barriers to Success. In: Sorenson RA,
editor. Principles and Practice of Emergency
Research Response [Internet]. Cham: Springer
International Publishing; 2024 [cited 2026 Apr 1]. p.
171-88. Available from:
https://doi.org/10.1007/978-3-031-48408-7_10
Khanal P. Bringing all together for research capacity
building in LMICs. Lancet Glob Health. 2017 Sep
1;5(9):e868. doi:10.1016/S2214-109X(17)30259-0.

ASFI Research Journal. 2026;3(1): e13471. https://doi.org/10.70040/asfirj-9ham-zv21

elSSN: 3043-4262 14



