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Introduction: The effect of clinical interventions can differ
because of sex/gender. Studies have shown that women are often
under-represented in medical research. The aim of this systematic
literature review was to characterize women’s participation in HIV
clinical studies of antiretroviral drugs (ARV), prophylactic vaccines
(VAX), and curative strategies (CURE).

Methods: Systematic PubMed searches were conducted to identify
ARV, VAX, and CURE studies. Data were extracted on the number of
women, date of publication, sources of funding, country of study, and
trial phase. Correlates of female participation were assessed.

Results: Women represented a median of 19.2% participants in
ARV studies (387), 38.1% in VAX studies (53), and 11.1% in
CURE studies (104). Funding source was not correlated with the
proportion of female participants in VAX and CURE studies but was
for ARV studies (P = 0.03). ARV trials funded by private
noncommercial sources had the highest proportion of women,
whereas publicly funded trials had the lowest female participation
(median 16.7%). The median proportion of women in ARV trials
that were fully or partially funded by the National Institutes of
Health was significantly lower than the median in trials funded by
other sources (19.6% vs. 22.3%, P = 0.001).

Conclusions: Although women comprise nearly half of people
living with HIV, they continue to be under-represented in clinical
studies. Despite federal policies that have been established to address
this, our study shows that publicly funded ARV trials recruit even
fewer women than other trials. There is an urgent need to ensure that
HIV clinical studies consider sex/gender dimensions.
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INTRODUCTION
Sex and gender differences in prevalence, incidence,

symptomatology, progression, or outcome have been noted
across a range of diseases.1–4 Differences in pharmacokinetics
(PK) and pharmacodynamics, such as body surface, hepatic
function, drug metabolism, absorption, and clearance, can
result in different treatment responses.5–7 In addition, sex and
gender differences related to economic power, health literacy,
and life experience, can influence health-seeking behavior
and access to and utilization of healthcare services by women,
men, and transgender persons.8–10

In HIV infection, sex and gender dynamics affect risk
of acquisition, rate of disease progression and access, and
response to antiretroviral treatment. For example, women are
at higher risk of penile-vaginal HIV transmission than men
because of biological and social factors.11 Furthermore,
although women have higher CD4 counts and lower viral
loads at the onset of disease12 but faster disease progression
than men at the same viral loads,13–15 men show a slower CD4
recovery and higher mortality rates even when corrected for
viral suppression.16 Likely attributable to differences in PK
and pharmacodynamics, differential adverse event profiles
have been observed between men and women. For instance,
women are at increased risk for rash, lactic acidosis,
pancreatitis, and fat accumulation,17 which may in part
explain observed sex differences in treatment adherence.18

Historically, women of childbearing age have been
excluded from clinical research because of concerns for
potential harm to the fetus and also to minimize variations
in study results introduced by hormonal cycles,19 leading to
a dearth of data to systematically analyze sex/gender differ-
ences.20 In 1993, the US Congress passed the National
Institutes of Health (NIH) Revitalization Act (PL 103-43),21
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which requires NIH to ensure inclusion of women in clinical
research by mandating that any clinical trial funded by NIH is
designed to allow for meaningful sex- and gender-based
analyses. In the same year, the Food and Drug Administration
(FDA) withdrew the restriction on participation of women of
childbearing potential from early clinical trials and issued
guidance regarding the inclusion of all sexes in drug
development studies, analysis of clinical data by sex, and
assessment of potential PK differences between women and
men.22 In 2001, the NIH further updated its policy on
inclusion of women and minorities as subjects in clinical
research, providing additional guidelines on planning, anal-
ysis, and reporting of potential sex/gender and racial/ethnic
differences in phase III clinical trials.23

Despite accumulating scientific evidence for sex-related
differences and the commitment of several federal agencies,
little progress has been observed over the last 20 years in the
participation of women in clinical research. Several studies
investigating female participation in clinical research in
various fields (eg, cardiovascular disease, cancer, and mental
disorders) have reported a continued under-representation of
women.24–29 However, a systematic review of female partic-
ipation in HIV clinical studies focusing on 3 aspects (cure
research, vaccines, and antiretrovirals) has not yet been
carried out.

In this systematic review, we examined women’s
participation in clinical studies of antiretroviral drugs
(ARV), prophylactic HIV vaccine (VAX), and curative
strategies (CURE) over time, to understand whether federal
policies and guidelines have positively influenced women’s
inclusion in HIV clinical research. Furthermore, we investi-
gated potential correlates of greater inclusion of women in
these studies by looking at a number of factors including trial
phase, source of funding, and country/ies where the study was
conducted, ie, we focused on information provided in the
reporting of these studies in the scientific literature.

METHODS

Search Strategy
To identify articles for analysis, PubMed searches were

conducted using free text and medical subject headings
listed in Table S1 (see Supplemental Digital Content,
http://links.lww.com/QAI/A749). Included articles described
clinical studies of ARV, VAX, and CURE in humans, in
English. Detailed search strategies are described in the
following sections below. All references represent the results
from the completed study; observational studies, sub-studies,
partial or preliminary results, and multiple trial results were
excluded unless they represent the only results published.
References in the retrieved articles with CURE interventions
were, in addition, scanned to identify additional eligible
publications on CURE. All full-text articles were manually
retrieved that were found in the search and screened for
eligibility criteria by 2 coauthors, and all cases of ambiguity
were discussed further and resolved by consensus between all
coauthors. Articles were included only if studies aimed to
enroll both men and women above 18 years.

Clinical Trials With Antiretrovirals
For ARV clinical trials, the literature search targeted

articles published during 3 periods (January 1, 1994–Decem-
ber 31, 1997, 2001–2004, and 2008–2011) in 8 peer-reviewed
journals: Lancet, Journal of Infectious Diseases, AIDS, AIDS
Research and Human Retroviruses, New England Journal of
Medicine, Journal of AIDS, Antimicrobial Agents and
Chemotherapy, and Clinical Infectious Diseases. The periods
were chosen to sample representative literature of the period
immediately after the introduction of the NIH Revitalization
Act in 1993, with the assumption that trials whose findings
were published in the first period were conducted before the
introduction of the Revitalization Act. The journals were
selected to represent high-impact specialized infectious dis-
eases and general medical journals, in which ARV clinical
trials are often published.

Clinical Trials With Vaccines
The search for articles describing HIV vaccine clinical

trials was limited to randomized clinical trials in adults
published from 2001 to 2012. Studies of therapeutic vaccines
were excluded; they were included in the CURE dataset. All
abstracts, regardless of journal, were reviewed to identify
original research articles describing preventative AIDS vac-
cine randomized controlled trials.

Clinical Studies With HIV Curative Strategies
Studies of HIV CURE were included if the aim was to

affect the persistence of HIV (eg, size or dynamics of the
latent reservoir) and/or to improve the control of HIV in the
absence of antiretroviral therapy. HIV CURE generally fall
within 7 categories: analytic/structured treatment interruption;
early treatment; gene therapy; immune therapy; therapeutic
vaccination; treatment intensification; and viral reactivation.
Articles that reported findings from studies of CURE and
published from 1995 to 2012 were included. Considering the
experimental nature of curative interventions, in addition to
clinical trials, pilot studies, and studies where data/samples
were collected from multiple trials were also included if they
represented the only data available. This was also the reason
why this search strategy differed slightly to the other 2
categories. In case of multiple publications from the same
clinical study, only 1 publication describing the entire study
population was retained in the final dataset.

Data Extraction
The following data were extracted for all 3 datasets: date

of publication (if the issued date of publication was not
available, the epub date was considered), study objectives,
primary and secondary study outcomes, trial phase, clinical trial
number and designation (if provided), funding source(s), and
country/ies where the trial was conducted. Funding source was
categorized into private commercial (eg, pharmaceutical com-
pany), private noncommercial (eg, universities, foundations),
public (eg, federal agencies), and mixed (any combination)
funding. Countries were categorized into low-, middle-, and
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high-income countries according to the 2009 World Bank
(http://data.worldbank.org/about/country-classifications/
country-and-lending-groups) analytical income classification.
Clinical trial phase was categorized further into early (phases I,
I/II, II) and late (phases II/III, III, IV), where information on
trial phase was lacking, if a clinical trial number was reported
and information was retrieved from the corresponding database
(www.clinicaltrials.gov). In addition, the number of women
and total participants enrolled (defined as randomized or
assigned to a study group, or provided informed consent) were
recorded and proportions of women in each of the studies
calculated. If data regarding the number of women enrolled
were not indicated, numbers of women completing the study or
reaching one of the defined endpoints, if available, were instead
recorded. Studies that did not report the sex of participants at
the enrollment or other stages of the study were excluded, even
if number of women in the data analysis was reported. This was
performed to reduce potential biases as there are various
reasons why not all participants are included in analysis, which
may be unrelated to participant’s sex/gender (eg, sample could
not be amplified). Only data reported in the articles were
included. Authors were not contacted for further information.

Statistical Analysis
Statistical analyses were performed using the STATA

statistical software (version 13.1; STATA Corporation,
College Station, TX). The unit of analysis was the individual
study. The proportion of female participants was defined as
the number of women divided by the total participants for
each trial. Data are typically presented as medians, percen-
tages, and interquartile ranges (IQR). Associations of the
proportion of female participation with year published,
funding source, study country’s income classification, clinical
trials phase (or study size) were assessed using the Kruskal–
Wallis, the Wilcoxon Rank-Sum tests, and Spearman rank
test as appropriate. Where clinical trial phase was not
available for all studies, the study sample size was dichoto-
mized instead. For the ARV dataset with large-scale trials
reported (phase IIb, III, or IV), the cutoff used to distinguish
between small and large studies was set using the 75th
percentile of the early phase trials (phase I, I/II, and IIa) plus
half the difference between this number and the 25th
percentile of the late-phase trials (phase IIb, III, and IV).
Because early phase trials are usually smaller than late-phase
trials due to the emphasis on safety versus efficacy, study size
was considered an adequate alternative for analysis of

association. For the CURE dataset, with no phase IIb, III,
or IV trials, the median overall study size was used as the
cutoff to dichotomize study size. Statistical significance was
defined at P , 0.05. Where sample size permitted (ie, the
ARV dataset), a multivariable linear regression model was
built to characterize the independent associations of the
aforementioned study characteristics with the proportion of
female participation. Because the percentage of women
enrolled was not normally distributed, we analyzed the
square-root of percent female enrolled to assure that model
assumptions were not violated.

RESULTS

Antiretroviral Clinical Trials
For ARV studies, 1028 articles were retrieved, of which

395 met the inclusion criteria (Table 1; see Figure S1,
Supplemental Digital Content, http://links.lww.com/QAI/
A749). Reasons for exclusion are shown in Table S2,
(see Supplemental Digital Content, http://links.lww.com/QAI/
A749). Furthermore, 8 articles were excluded from the
analysis because no data on the total number of women were
reported (n = 7) or only the sex distribution of the analyzed
samples was available (n = 1). Of the total 95,305 participants
enrolled in the ARV clinical trials analyzed here, 22,098
(23.2%) were women. Female participation in trials ranged
from 0% to 94.5%, with a median of 19.2% (IQR 10.0%–
30.1%). Eleven articles (2.8%) enrolled exclusively men,
despite being eligible to both sexes (Table 1).

Of the 387 included articles, 33 were published in the
period 1994–1997 (period I), 173 in 2001–2004 (period II),
and 181 in 2008–2011 (period III). The median proportion of
women in ARV clinical trials increased significantly from
8.8% during period I to 18.2% during period II and to 21.6%
during period III (P = 0.0001) (Fig. 1A).

As over 60% of studies considered did not report trial
phase, trial size was used as a proxy for defining early versus
late clinical trials. Smaller trials (,125 participants) tended to
include proportionally fewer women (median: 18.4%, IQR
8.5%–29.4%) than larger trials (.124 participants; median:
20.4%, IQR 13.6%–31.7%) (P = 0.01) (Fig. 2A).

Most studies were conducted in high-income countries
(n = 313; 80.9%). In case of 28 studies, these were conducted
in low- and middle-income countries, and 38 studies enrolled
volunteers across countries with different income categories
(low/middle and high); 8 were missing these data. Country

TABLE 1. Study Populations and Proportion of Women Across ARV, VAX, and CURE Clinical Studies

No. Articles Reporting
Recruitment of Adult Men

and Women
Articles Reporting Sex of
Participants, N (%)*

Articles Reporting Zero
Women Participants, N (%)

Women/Total
Participants Overall,

N (%)

Median (Range) of Female
Participation Within Each

Study, %

ARV 395 387 (98.0) 11 (2.8) 22,098/95,305 (23.2) 19.2 (0–94.5)

VAX 63 53 (84.1) 0 (0.0) 10,303/33,073 (31.2) 38.1 (5.7–66.7)

CURE 132 103 (78.8) 29 (27.9) 3356/15,655 (21.4) 9.9 (0–88.9)

*Articles that reported sex of enrolled participants (randomized/assigned/those that provided consent), of participants who started the intervention (baseline characteristics) or of
participants who completed or reached a study endpoint. This represents the denominator for our analyses and for all cells to the right.
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income classification was significantly associated with female
participation (P = 0.0001) (Fig. 3A) with 50.0% participation
in low-and middle-income countries compared with 18.0% in
high income and 23.2% in mixed.

The source of funding was available for 316 studies,
and female participation in ARV trials was significantly
correlated with funding source (P = 0.03) (Fig. 4A). Studies
funded by private, noncommercial sources had the highest
proportion of women with a median of 29.2% (IQR 21.25%–

47.6%), whereas publicly funded trials had the lowest with
a median of 16.7% (IQR 10%–27%). Studies with funding
from private, commercial sources, or from a combination of
public and private sources had a median of 19.3% (IQR
10.0%–29.4%) and 19.8% (IQR 10.2%–30.85%) women,
respectively. We recorded 96 (30.4%) studies funded by the
NIH, nearly half of which were cofunded by other funding
sources. The median proportion of women in trials funded
fully or partially by the NIH reached 19.6% (IQR

FIGURE 1. A–C, Percentage of women over publication years
(horizontal bars are median values, box represents the IQR,
whiskers the upper and lower adjacent values, and outliers
shown as dots). ARV, antiretroviral drugs; CI, confidence
interval; CURE, curative strategies; VAX, prophylactic vaccines.

FIGURE 2. A–C, Percentage of women versus size of study
(horizontal bars are median values, box represents the IQR,
whiskers the upper and lower adjacent values, and outliers
shown as dots). ARV, antiretroviral drugs; CURE, curative
strategies; VAX, prophylactic vaccines.
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9.10%–23.8%), significantly lower than the 22.3% (IQR
11.8%–32.7%) for trials funded by sources other than NIH
(P = 0.001) (see Figure S2, Supplemental Digital Content,
http://links.lww.com/QAI/A749).

The ARV dataset was of ample size to permit multivari-
able analysis of predictors of female enrollment (see Table
S3, Supplemental Digital Content, http://links.lww.com/QAI/
A749). Later publication years were significantly associated
with an increased likelihood of greater proportional female

participation (P = 0.002 for period II and P = 0.0001 for
period III). Compared with private noncommercial funding,
studies funded with private (commercial) funds including
mixed funding (P = 0.02) and public funds (including NIH)
(P = 0.003) were all less likely to enroll women. The
strongest correlate with low proportions of women enrolled
was the country income class where the study was conducted.
Studies conducted in high income or high and other (either
low or medium) were significantly less likely to enroll high

FIGURE 3. A–C, Percentage of women versus study country
income class (horizontal bars are median values, box repre-
sents the IQR, whiskers the upper and lower adjacent values,
and outliers shown as dots). ARV, antiretroviral drugs; CURE,
curative strategies; VAX, prophylactic vaccines.

FIGURE 4. A–C, Percentage of women versus funding source
(horizontal bars are median values, box represents the IQR,
whiskers the upper and lower adjacent values, and outliers
shown as dots). ARV, antiretroviral drugs; CURE, curative
strategies; VAX, prophylactic vaccines.
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proportions of women (P = 0.0001). A smaller trial size was
not significantly (P = 0.10) associated with lower female
enrollment, but also confounded other relationships, and was
thus kept in the model.

VAX Clinical Trials
The PubMed search retrieved a total of 79 articles, of

which 53 were included in the final dataset (see Figure S1,
Supplemental Digital Content, http://links.lww.com/QAI/
A749). Reasons for exclusions are outlined in Table S2 (see
Supplemental Digital Content, http://links.lww.com/QAI/
A749). Overall, 33,073 participants were reported, of whom
10,303 (31.2%) were women (Table 1). Female participation
ranged from 5.7% to 66.7% with a median of 38.1% (IQR
32.1–46.9). As in the ARV studies, a significant increase in
the proportion of women over time was observed (P = 0.03)
(Fig. 1B).

Although our sample size was modest, early phase trials
(I–I/IIa, n = 50) had a similar median proportion of female
participation (38.1%, IQR 32.1%–47.5%) compared with
38.6% (IQR 5.7%–44.9%) in late-phase trials (IIb–III, n =
3) (P = 0.54) (Fig. 2B).

VAX studies conducted in low-income countries (n =
4) had a lower proportion of women (median: 22.5%; IQR
17.8–28.4) than those conducted in high- and middle-income
countries (n = 38; median: 39.3%; IQR 32.1–47.5) (P = 0.06,
Fig. 3B). No significant association between the proportion of
women in VAX trials and category of funding source was
observed (P = 0.61, Fig. 4B).

HIV Cure Clinical Trials
The literature search for CURE studies resulted in 146

articles, of which 104 studies (103 articles) were included in
the final dataset (see Table S2 and Figure S1, Supplemental
Digital Content, http://links.lww.com/QAI/A749). Of a total
15,655 participants, 3356 (21.4%) were women including 1
volunteer reporting male-to-female sex reassignment (the
only transgender study participant reported in any included
article). Within each study, this ranged from 0% to 88.9%
(median: 11.1%, IQR 0%–18.8%). Twenty-nine studies
(27.9%) reported no women enrolled, despite the eligibility
of both sexes. There was no observed increase in the
proportion of women in CURE studies over time (P = 0.82)
(Fig. 1C).

Only 29 (27.8%) studies reported trial phase, none of
which were phase IIb or III. The median size of all CURE
studies was 27 participants; smaller studies (,27 participants)
were significantly more likely to have proportionally fewer
women than larger studies (median: 7.3%, IQR: 0–18.0 vs.
13.5%, IQR: 7.0–18.8, respectively, P = 0.02) (Fig. 2C).

Most CURE studies was carried out in high-income
countries (n = 94), 3 studies were conducted in low- and
middle-income countries, and 5 were conducted in high and
either middle- or low-income countries (2 studies did not
provide location data). The 8 studies conducted in countries
of different incomes had higher proportions of female
participants (median: 22.9%, IQR: 14.9–39.8) compared with

those conducted solely in high-income countries (9.9% IQR:
0–17.5, P = 0.003) (Fig. 3C).

Most of the included CURE studies were funded
through a combination of funding sources (n = 61) or
through public funding (n = 22). Eight studies did not
provide funding details. The proportion of women did not
differ between studies with different categories of funding
(P = 0.82) (Fig. 4C).

DISCUSSION
Although women represent half of the HIV-infected

population worldwide,30 they continue to be under-
represented in HIV clinical trials. Despite a significant
increase in the proportion of women in clinical trials testing
ARVs and VAX over the years, the overall median remained
low at 19.2% and 38.1%, respectively. Women were most
poorly represented in studies investigating CURE (median:
11.1%), a number that has not markedly improved over time.
HIV cure research is an emerging line of inquiry, suggesting
that cure studies are more experimental in nature, which in
turn may explain—although not justify—the low numbers of
women. Low female representation in phase I trials has been
reported by Pinnow et al28 previously (2009).

Our study confirms previous similar observations about
low female participation in HIV trials. A study of New Drug
Application (NDA) trials sponsored by pharmaceutical com-
panies and submitted 2000–2008 revealed a female partici-
pation rate of around 20%.31 A systematic review of 49
randomized and controlled clinical trials of antiretroviral
treatments indexed in the Cochrane Controlled Trials Register
between 1990 and 2000 reported a mean of 12.3% female
participation.32 This number is consistent with our findings
for 1994–1997 and 2000–2004 (median: 8.8% and 18.2%,
respectively), reflecting an increasing trend in the enrollment
of women in ARV trials over the past 20 years, although
female representation has not reached parity.

Low female participation has also been observed in
studies focusing on cardiovascular disease, cancer, pain
therapies, and the treatment of depression.25,29,33–37 In addition,
a recent study tracking women’s participation in late-phase (II,
II/III and III) clinical trials for FDA NDAs reported that
between 2007 and 2009, the total female participation was
43%, with no significant increasing trend since 1998 (Poon
et al, 2013). The 3 antiviral NDAs in this study averaged 12%
women, one of the lowest percentages across all study
categories. The lower percentage of women in antiviral studies
in this study versus ours (12.0% vs. 19.2%) suggest that the
safety concerns related to investigational new drug may play
a role in women’s willingness (or ability) to participate or may
discourage researchers from enrolling them.

Despite efforts to address the sex bias in clinical
research through regulations and policies such as the
Revitalization Act in the US, the sex gap in HIV clinical
studies persists. The results from our ARV dataset demon-
strate that publicly funded studies continue to enroll insuffi-
cient number of women. In fact, ARV trials that were fully or
partially sponsored by NIH included a significantly lower
proportion of women compared with studies funded by other
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sources, indicating that the US federal regulations have
limited impact on the inclusion of women in ARV clinical
trials.

This discrepancy may not be generalized across med-
ical disciplines. A study investigating the representation of
women in cardiovascular preventive trials showed that female
enrollment was comparable in government/foundation-funded
versus industry-funded trials.36 By contrast, an analysis of
cancer clinical research in 8 high impact journals yielded
more women in government-funded studies.25 A previous
study looking at clinical trials funded by the US federal
agencies across medical disciplines reported similar results,
showing a median of 37% female enrollment in studies
conducted in 2009.24

Our literature review additionally provides insight into
study characteristics, which may be associated with female
participation in clinical research. In this study, country
income classification played a role in the proportion of
women enrolled. Studies in low- and middle-income coun-
tries were associated with significantly higher female partic-
ipation in ARV and CURE clinical studies. By contrast, lower
female participation in VAX studies was observed in low-
income countries. This discrepancy could in part be due to
a higher prevalence of HIV among women in certain low- and
middle-income countries such as those in sub-Saharan
Africa.30 At the same time, the epidemic in high-income
countries mostly affects men who have sex with men. In the
United States, for instance, men who have sex with men
accounted for 63% of all new HIV infections in 2010 and
52% of all people living with HIV in 2009.38 The pattern of
HIV epidemiology may reflect the ease or the motivation of
men and women to participate in clinical studies with
antiretroviral trials and/or CURE in their respective coun-
tries/regions.

Many trial- or context-specific barriers hinder the
participation of women in clinical research.26,39 Structural
factors such as poor socio-economic conditions, sex inequal-
ity and low education negatively affect female participation.
To note, in our study, nearly all of the articles included were
very cursory in their discussions of the study population(s),
and therefore important variables such as race/ethnicity and
socioeconomic status were not included. Additional details on
race/ethnicity, socio-economic factors, and other demograph-
ics, particularly in larger phase III trials, could allow for even
greater insight.

A lack of understanding of what clinical trials are or
awareness of opportunities to participate can also decrease
female participation and perceived barriers regarding time
commitment needed and costs of participation.40 In addition,
women are often primary caregivers, which may render them
less available to participate in trials.41 Concerns over
pregnancies during trials and unintended consequences to
the fetus continue to be of concern, although more compre-
hensive family planning education and provision of contra-
ception could address some of these challenges.42 Moreover,
requiring female participants to use contraception consistently
during the study period can be challenging in cultures where
women’s fertility is an important societal factor, or self-
efficacy is limited.39 The increasing availability of long

acting, user-independent methods of birth control such as
intrauterine contraceptive device and implants may serve to
improve female participation in certain contexts.

The GRACE study, which systematically included
women in a phase III ARV clinical trial, demonstrated that
taking female-specific barriers into consideration during the
initial stages of a study can increase participation—the study
achieved a female inclusion rate of 67%, which was mainly
attributed to careful planning and research of the local context
(epidemiologic trends and identification of study sites) and to
the engagement of community advocates and advisors and
individualized consulting support for each site. This study
highlighted that including women in research is not just
a matter of enrolling women but requires tailored recruitment
strategies. However, the discontinuation rate in this trial was
higher among women than men, demonstrating that partici-
pation relies not only on recruitment but also retention.43

One limitation of this study is that all 3 searches
focused on published research indexed in PubMed, but this
may not represent a complete assessment of female trial
enrollment. The 3 searchers did not fully overlap in their time
span and therefore, direct comparisons between the findings
were performed cautiously in this study. Unpublished HIV
clinical studies were not considered, and for the ARV dataset,
the search was restricted to specific periods and journals,
although the sample is sufficiently representative of the
literature. Furthermore, as searches were focused on defined
PubMed terms (see Table S1, Supplemental Digital Content,
http://links.lww.com/QAI/A749), there may have been pub-
lished studies that our search strategy did not retrieve. This is
particularly relevant for the CURE dataset, as the term “cure”
is often not listed as a keyword. Thus, other terms which
capture the CURE strategies field were used, but the list used
may not have been exhaustive.

CONCLUSIONS
Our study showed a persistent under-representation of

women in HIV clinical trials. Addressing the sex bias in
biomedical research remains an urgent priority for both
research and public health. Only with sufficient knowledge
of sex and gender differences and similarities can optimal and
evidence-based treatment, prevention, and care be delivered
to both women and men living with or at risk for HIV.
Despite different sex profiles of the HIV epidemic in
countries across the world, HIV research should strive to be
generalizable and particular efforts to recruit subpopulations
even in settings where one sex is overrepresented among
people living with HIV is an important aspect of effective
research strategies.

All research stakeholders need to be actively engaged to
achieve progress toward satisfactory sex balance and mean-
ingful sex- and gender-based analysis in research. In their
infancy, trials must be designed with this goal in mind,
including recruitment quotas and context-specific planning.
Reviewers of funding applications and publications should
ensure that adequate female representation has been ad-
dressed. Journal editors should enact a strict policy for
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reporting female representation, and lastly, funding bodies
should require and enforce adequate female participation.
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