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Abstract

Purpose of Review This review endeavors to highlight the structural, systematic and societal challenges that female research-
ers encounter. It also acknowledges the achievements and initiatives that women scientists had throughout the HIV history,
which have brought visibility to issues within the field and provided solutions.

Recent Findings Key innovations in the field include the implementation of gender quotas in executive roles, editorial posi-
tions and among journal authors. Additionally, the establishment of gender workshops and mentorship programs aimed at
young female researchers.

Summary Despite the increasing number of female doctors in recent decades, women continue to be underrepresented in
academic, scientific, clinical and leadership positions. Exposing the bullying and sexism that takes places within it, which
perpetuate the exclusion of female doctors. A comprehensive understanding of these barriers that affect women physicians,
remain critical to improve the equity within the medical field.
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Introduction

When discussing about HIV, we involve medical care, sci-
ence, health, policies, activism, sexual health, human rights,
ageing, prevention, and in all of those matters, women are
involved. Women living with HIV (WWH), women who are
HIV providers and women engaged in science and research
in the HIV field, all of them constitute an integral part of its
history. There’s no HIV history without women. Neverthe-
less, women remain underrepresented in many areas in this
field: as research participants in clinical trials, as leaders
of HIV clinic/departments/research Labs and as scientists
[1-3]. In 2021, women and girls accounted for 49% of all
new HIV diagnoses and constituted 54% of the 38.4 mil-
lion of people with HIV (PWH) worldwide [4]. Nonetheless,
women still do not, perceive themselves at risk for acquiring
HIV, and nor do physicians in many parts of the world [5-7].
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This perspective extends to the realm of scientific inquiry.
As mentioned, it is well documented, that women are under-
represented in research and leadership roles [8]. Francoise
Barré-Sinoussi, a member of the virologist team that isolated
HIV retrovirus at Institute Pasteur 40 years ago and later
won the 2008 Nobel Prize in Medicine, declared that she
faced sexism in her journey; she was once told “Women had
never accomplished anything in science (...) Forget your
dreams, women should stay at home.”[9] Unfortunately, after
many decades, women researchers and clinicians keep facing
similar barriers within the medical field nowadays.

Although there has been an effort towards the visibility
of this inequity of women in this field, and progress toward
equality has accelerated in the last decade, especially in
North America and Europe, where many women are attain-
ing leadership positions and contributing to a rising number
of scientific publications, their participation in these fields
still lags behind men [10, 11]. This gap is even more impor-
tant in regions such as African, Asian and Oceania countries
where the representation of women in science falls below
30% [10, 12].

There remains a considerable journey ahead for research
women to thrive within a scientific environment character-
ized by equality, equity and diversity, devoid of gender bias.
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In this review, we will emphasize the principal barriers that
female physicians encounter, propose measures to broaden
the scope of opportunities for aspiring young researchers,
along with identifying the components of the system that
must be held accountable and prompted to take appropriate
remedial measures.

How Gender Disparity Persist
Sexism is Still in the Room

Hundred fifty-four years ago, Dr. Henry Bennet wrote a let-
ter published in one of the most prestigious scientific journal
“The Lancet”, in which he stated that women “are sexually,
constitutionally and mentally burdened (...) by the heavy
responsibilities of general medical and surgical practice”
[13]. Since then, women had to dedicate time to produce
scientific evidence, that they indeed possess the intellectual
and physical capacities necessary to succeed in any domain,
including in the health science. In the last decade, more than
3000 studies have been published about women inequity
in this field, in which biases, gender stereotypes, and, of
course, sexism continue to be the main impediments pre-
venting women from obtaining and holding permanent or
leadership position, not their capabilities.

Additionally, according to a recent English study, 61%
of researchers had either experienced or witnessed bullying
[14]. This “bullying tool”, along with sabotage and abuse
of power, has been used to dissuade female researchers in
places or positions where a man of lower, equal or higher
rank feels intellectually threatened, being perpetuated by
themselves [15, 16]. Mostly, this has been done by male
principal investigators, against minorities and in particular
women, who are the primary victims [17, 18]. These bar-
riers affect women since the outset of their careers, persist
through specialty years to senior and directive positions,
making it more difficult to remain and later be promoted,
compared to men [16, 19]. Moreover, the absence of effec-
tive regulations in many regions such as in Latin America,
against harassment, exacerbates these challenges by failing
to shield complainants while protecting perpetrators.

Fellowship or Motherhood?

The motherhood “penalty” is still a very high price that
women doctors pay to achieve their academic aspirations.
Research reveals that 57.6% of women delay mother-
hood primarily to avoid interference with their education
[20]. There is a relationship between delayed childbirth
and the likelihood of encountering infertility [21, 22]. A
cross-sectional study conducted among 1,056 cis-gender
female physicians findings revealed that 75.6% of these
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women, chose to postpone starting a family, with 36.8%
subsequently experiencing infertility issues. Notably, those
who deferred childbirth for a period exceeding five years
exhibited a higher susceptibility to these problems. It is
paramount to underscore that a 45.7% of the participants,
expressed regret over not initiation childbearing earlier,
indicating that they would have made different reproduc-
tive choices if the medical environment were not charac-
terized by such severe judgment and social stereotypes
[23].

Moreover, 90% of pregnant women in residency programs
experienced discrimination, for taking their maternity leave
or requesting part-time shifts, which is perceived as a lack
of commitment to their fellowship [17, 22]. To the extent
that the program directors, attendings and residents who
have previously given birth recommend their fellows not
to get pregnant during residency [10, 20, 22]. Furthermore,
compared to their non-medical peers, pregnant medical pro-
fessionals are twice as likely to have an abortion, are more
likely to have a high-risk pregnancy and to experience post-
partum depression [21, 22]. It is ironic that 70% of doctors
are only able breastfeed their babies for six months, either
due to the absence or poor maintenance of lactation rooms
in their workplace, and the lack of understanding of their
services to carry out this activity [17, 20].

This maternity wall persists as children grow older, with
women often assuming primary responsibilities for familial
and household duties [10, 21]. For example, meetings are
often scheduled during school drop-off and pick-up hours,
with a limited daycare low-cost options in case kids get sick
or during attending conferences [24, 25]. Despite the per-
ception that scientific or medical mothers struggle to com-
plete their professional and research obligations, there is
evidence that shown that they can be even more productive
than their peers -men and women- who do not have children
and develop excellent leadership skills [22].

When COVID-19 hit, 70% of those in the first line as
health providers were women, but only 30% of the represen-
tation of COVID-19 committees, were occupied by female
care givers and researchers [26]. Additionally, women had
more in-home duties as caregivers due to lockdown meas-
ures, dedicating an additional 15 hours per week to such
activities compared to their men peers [27]. Notably, female
doctors experienced significant disparities in earnings and
had greater delayed in promotions during and after the pan-
demic, compared to men [27, 28]. Men reported experien-
cing decreases levels of stress when compared 2020 vs 2021,
whereas women persisted in facing heightened stress due to
the accumulation of clinical, research, teaching and house-
hold responsibilities extending into 2021 [29]. Finally, it is
important to acknowledge the psychological impact of this
historic event on the mental health of women physicians,
whether or not they worked as front-line providers [28].



Current Tropical Medicine Reports

Research Women Against Scientific
Underrepresentation

While women constitute 52.1% of college students and
two-thirds of medical school enrollees, this percentage
diminishes with the attainments of higher degrees [10, 30,
31]. It has been reported that women make up a smaller
percentage of Full Professors in academia compared to
men. In the Infectious diseases (ID) field, specifically
in 2016, women represented 48.1% of Assistant Profes-
sors and only the 19.2% of Full Professors, in contrast
to men [3]. Although the percentage of women holding
Full Professor positions increased to 42.5% in 2020, they
still constitute more than a half (66.8%) of the Assistant
Professors [32].

Evidence has shown that women are less likely than
men to receive promotions, even when they have equivalent
institutional years, as well as same seniority and academic
qualifications to compete for the position [17, 32]. A cross-
sectional study demonstrated a delay in physicians women
work promotions. Additionally, in this same study, it has
been observed that the initial salaries of female doctor are
notably lower than those of their male counterparts, across
93% of the 45 specialties and subspecialties examined. Fur-
thermore, the annual pay increments for female doctors are
modest, with an average increase of only 1.2%, in stark con-
trast to the more substantial 3.1% increases observed among
male doctors [33]. The perpetuation of a system that disad-
vantages women in this sector stems from their exclusion
from high academic ranks, which supports the absence of
their contributions to decision-making processes on impor-
tant boards, public policies and in international guidelines
[3, 34].

It has been described that women are more likely to lack
of taught by their mentors or authorities in terms of nego-
tiation expertise. Such inadequate development in this skill
is a significant factor contributing to the marginalization of
women in science avoiding them to escalate into leadership
positions throughout their careers [17, 35]. Consequently,
when a woman acts and speak with determination and artic-
ulates her academic needs, she is perceived as a threat to the
longstanding sexist structures [36]. The latter in combina-
tion, with the wage gap, excessive workloads professionally
and personally, creates an environment for women of missed
opportunities within academic institutions [17]. As a conse-
quence of this phenomenon, it is not surprising that there is
a lower number of grant applications submitted by women
to NIH, compared to men [3]. Evidence indicates that in
order to continue improving academically, good sponsor-
ship is equally as crucial as good mentoring [32]. This lack
of self-recognition is reflected in the fact that women are
less likely to be nominated for important awards in their
field, have fewer publications in elite journals, and therefore

receive fewer citations and invitations to present conferences
at international congress, compared to their male peers [3,
34, 35, 37].

It is not astonishing, since the system and society is an
environment to propitiate women doubt about their own
abilities, that the 75% of women have impostor syndrome,
and have a sense of inadequacy [38]. The 90% of female
surgeons in chief positions have impostor syndrome, com-
pared of only 67.7% of men [39]. Though, the information
of this regard is limited in the field of ID. In that sense, there
is an urgent need of collectively focus more on the policies
that truly changes to improve the academic field for women
in science and medicine, and not in the urge to convince
women that they need to fix themselves to fit in this men’s
scientific world.

One consequential outcome of these dynamics is the
underrepresentation of women among authors of scientific
articles. A cross-sectional study published in The Lancet
highlight disparities in ID authorship roles, revealing that
while the proportion of male and female first authors is
comparable (49.3% vs 50.7%), men significantly outnum-
ber women in the last authors proportion (65.1%). Simi-
larly, an imbalance is evident among editors-in-chief of the
ID journals, with a notable predominance of men (67.1%)
[34]. In an analysis encompassing 44 ID-related journals,
women constituted only 33% of the 2,786 editors. More-
over, among editors-in-chief exercising significant decision-
making authority, a mere 26% were women, while 74% were
men. This disparity persists across the group of associate
and feature editors, as well as advisory and board members.
Notably, the latter category has the highest percentage of
women of the three groups (31% women vs 69% men), but
with less decision-making power [11]. Both studies under-
score a crucial determinant for a woman to be first author:
the gender composition of journal editorial boards. Specifi-
cally, the presence of female editors is the most important
variable to increased opportunities for women authors, as
well as having a women's workforce [11, 19, 34].

This highlights two key observations: firstly, shows that
women are the main revolutionaries, pioneering in setting
the example, paving the way and creating new opportuni-
ties for themselves and other women [1]. Secondly, data
has shown that male editors, choose more frequently male
authors, favoring the inequity and perpetuating the exclusion
of women. Consequently, this demonstrates the necessity of
gender balance, as women's efforts alone prove insufficient
to redress these imbalances and injustices. Moreover, certain
journals, have worked in these paths to close the gaps, but a
lot of work still be done and many challenges remain [8, 40].

These disparities in female representation persist across
all medical specialties, including urology, surgery, gynecol-
ogy and cardiology, with surgical specialties exhibiting the
most pronounced gender gaps [12, 41]. Also, there is a lack
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of investigation in this field in many contexts, such as in
Latin America.

Participation of Women within HIV is Key

Considering that in the last decade more than half of the
new HIV diagnoses were made in adolescent girls and
young women, it has become more evident that research
and programs in the HIV field constantly fail to represent
the female population, consequently, it is concerning that
there are very few initiatives to enhance women engage-
ment in research both as authors and as participants [2]. It
is clear that women’s perspective in the design and develop-
ment of trials and research, help to raise pertinent questions
that target the diverse challenges that they have to face as a
gender, and it is completely foreseeable that these initiatives
are most likely to come from a female rather than a male
perspective [1].

Certainly, many women were able to overcome the gender
barrier and have accomplished monumental advances in the
HIV field, for instance, findings about neural tube defects
associated with mothers’ exposure to dolutegravir (DTG)
at conception, were reported from a clinical trial conducted
by women, thus reinforcing the female’s role in shaping
research agendas [42]. Another wonderful examples, is the
IMPAACT collaboration led entirely by female researchers,
which is one of the biggest cohorts to include women that
aims to evaluate the safety, tolerability, and pharmacoki-
netics of DTG in maternal use; and HPTN 084, a phase 3
study on HIV prevention with long acting cabotegravir that
focused specifically on cisgender woman, a population often
overlooked in previous reports [43—45]. Once again, it is
not surprising that both of these studies were designed, and
are being conducted by women as well. Besides, women
authorship has also contributed to groundbreaking research
and breakthroughs in the HIV field even in the context of
emerging diseases. One recent example was during Mpox
outbreak in 2022 when female researcher lead one of the first
cohorts to include patients with advanced HIV and was the
first to propose necrotizing and disseminated form of Mpox
as an AIDS-defining condition [46].

Despite those great efforts that have been achieved, it
was not until recent regulations, that gender and sex were
encouraged to be considered as variables in research design,
recruitment, and publication [47, 48].

Regarding the participation of women as study subjects, a
qualitative study in Switzerland revealed that factors associ-
ated with non-participation in clinical trials include familial
responsibilities, the disregard of women’s social roles and
their health concerns; these are determining barriers that
interfere with their decision to be part of a study [49].
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Unfortunately, this situation contributes to the invisibil-
ity of the unique challenges that women with HIV (WWH)
have to endure, and it is why more studies targeting woman
(like the ones mentioned above), and transgender woman
are needed. Likewise, there is one specific situation in
which WWH are not only overlooked, but excluded as par-
ticipants from clinical trials, and it is pregnancy. Although
the IMPAACT collaboration and the ACTG network have
worked tireless to overcome this gap, in many countries
of Latin America for example, including pregnant women
into clinical trial are paradoxically restricted by their local
regulatory entities [50].

Furthermore, this exclusion of WWH in particular con-
texts such as pregnancy, postpartum and lactation, has crit-
ical implications, such as not exploring optimal and safe
regimens of treatment for women across all phases of their
lives [1, 2]. This raises the interrogative of what else are
we overlooking by neglecting to include this demographic
in clinical research. By excluding women in these crucial
life stages, we potentially miss results that could enlighten
us about adverse effects or specific medical situations that
can be beneficial for women.

Similarly, it is just as important to include women
across all phases of their lives in clinical studies as it is to
enhance cultural and ethnical diversity in research agen-
das and authorships [37]. Although, there have been some
undeniable efforts to find new regimens for women and
minorities, such as the Ilana study, which included racially
minoritized people, elders and women to evaluate the
results of injectable cabotegravir and rilpivirine instead of
daily pills [51]. It has been proven time and again that gen-
der diverse people, particularly from different racial and
ethnic groups continue to be underrepresented in research
and many challenges still remain [52].

Therefore, inclusion and diversity are key to address
as many gaps as possible within female clinical research.

Solutions

In elucidating the manifold obstacles confronting women
striving for parity with their male counterparts, it is note-
worthy to recognize the achievements of those who have
not only reached their goals but surpassed them [37].
Nonetheless, significant changes are imperative to foster
genuine equity in career trajectories between women and
men in the realms of science and academia. This neces-
sitates a series of reforms. A selection of measures that
have been demonstrated to enhance opportunities and the
environment is presented in the paragraphs that follow.
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Early Approach to Women in Science

Gender bias training is a widely adopted strategy in medi-
cal and research institutions, as well as among journal edi-
tors [17]. Its significance lies in equipping women with the
ability to identify instances of workplace gender and sexual
violence and abuse, empowering them to demand justice
when necessary and raising awareness of these issues within
their respective working environments [53].

As evidenced, it is paramount for female doctors to
receive support since the outset of their medical training.
Proposals have been made for offering courses to reinforce
self-assurance and negotiation abilities. For instance, Anna
Bonna’s research illustrates how confidence and knowledge
increase after less than a day of coaching in five different
forms of communication skills among female young physi-
cians [35].

Another crucial approach is to establish efficient men-
torship initiatives. Research indicates that these programs
benefit not only the mentor and mentee, but also the institu-
tion as a whole. They foster networking, gender inclusion,
motivation, a sense of belonging, and mitigate “brain drain”
[40, 54, 55]. Since they are both women, mentorship can
facilitate the development of a relationship of trust, where
the mentee seeks advice, answers, hope and guidance in nav-
igating overwhelming challenges in both personal and pro-
fessional spheres, such as the achieving a balance between
academic and personal life [21, 55]. Unfortunately, institu-
tions, particularly in low-medium income countries, often
fail to recognize the value of mentorship efforts. As previ-
ously mentioned, female scientist have a heavy workload,
and by assuming additional responsibilities within mentor-
ship roles, they look for recognition, whether financial or
academic [55]. Since effective mentoring needs training and
courses. Guiding a woman in training entails a profound
sense of responsibility and empathy, enabling her to envision
possibilities beyond her current self-beliefs [56]. It entails
providing support and instilling certainty that the answer
lies within her, and she possesses the capabilities to attain it.
Mentoring women should be acknowledged as an academic
endeavor in its own right.

Seeking Equity in Science

In order to ensure equitable decision-making devoid of
favoritism beyond merit, transparency and affirmative
actions towards equity should be implemented in the allo-
cation of grants, scholarships and adscriptions [19, 32, 34].
Additionally, to safeguard against any potential biases,
proposal have been made for grants and research papers
to be submitted anonymously, with the gender of the sub-
mitter remaining undisclosed until acceptance [15]. It has
been described that there are female scientists that opt not to

submit their articles when they aware that the editorial and
directive board composition predominantly are men [34].

As previously noted, gender disparities persist in salary
structures. Since women would be leaving a place with fewer
privileges from the start, it is much fairer to pay them the
same as men from the beginning rather than having a con-
stant annual increase rate or equivalent to that of men [33].

As mentioned, motherhood among female physicians
will benefit when the system genuinely recognizes the chal-
lenges they encounter. This recognition can be manifested
through measures such as honoring full maternity leaves,
providing extended periods without academic repercussions,
and refraining from engaging in harassing behaviors, all of
which contribute to fostering a sense of belonging within
the institution [20, 22]. Additionally, it is imperative to pro-
vide decent lactation rooms, to alleviate the disproportionate
burden of caregiving responsibilities placed on women and
offering a safe daycare options for their children [17, 21, 25].

Incorporating existing data on women into clinical
practice is imperative for gender-focused research, also
to report every outcome by sex and gender [47]. Moreo-
ver, the gradual yet steady improvement observed with the
implementation of mandatory gender quotas underscores
the necessity for their enforcement. Moreover, the gradual
yet steady improvement observed with the implementation
of mandatory gender quotas underscores the necessity for
their enforcement. While much work remains to be done,
this review aims to acknowledge the great achievements in
the HIV research community that has proven that equity
is feasible and to express gratitude to women who have
paved the way in the HIV scientific community. Hopefully,
it will inspire young researchers to believe that our goals are
achievable, and that we can close the gap. Additionally, we
advocate for organizations to recognize the importance of
providing more opportunities and spaces for women in the
scientific community.

Conclusions

It remains critical to draw attention to the injustices, discrim-
ination, inequalities and challenges that women encounter in
their pursuit for equal status when compared to men in the
medical scientific careers.

Such initiatives mentioned, would provide women phy-
sicians with competencies requisite for their next steps,
including the confidence to apply to their desired fellow-
ship or postgraduate programs, negotiate equitable salaries
compared to their male counterparts, and starting to adopt
and cultivate leadership-oriented attitudes.
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