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Women are under-represented as leaders of cardiovascular randomized controlled trials (RCTs), representing one in ten lead authors of cardiovascular trials published in high-impact journals. While the proportion of cardiovascular specialists who are women has increased in recent years, the proportion of cardiovascular clinical trialists who are women has not. This gap, underpinned by systemic sexism, has not been adequately addressed. The benefits of diverse RCT leadership extend to patients and professionals, and equality in the workplace is a human right that we must all uphold.

In this position statement, we present strategies adopted by some organizations to end gender inequality in research leadership. We offer an actionable roadmap for early career researchers, scientists, academic institutions, professional societies, trial sponsors, and journals to follow, with the goal of harnessing the strength of women and under-represented groups as research leaders and facilitating a just culture in the cardiovascular clinical trial enterprise.

Introduction

Despite gender parity in medical school admissions, women remain under-represented as cardiovascular specialists and as leaders of cardiovascular randomized controlled trials (RCTs). The gender chasm in cardiovascular medicineunder-representation of women in clinical subspecialties, along with lower likelihood of promotion, less recognition for scientific work, fewer opportunities at scientific meetings, and under-representation in research publications and journal editorial boards relative to men [START_REF] Blumenthal | Sex differences in faculty rank among academic cardiologists in the United States[END_REF][START_REF] Mehta | Current demographic status of cardiologists in the United States[END_REF][START_REF] Stone | Assessment of subspecialty choices of men and women in internal medicine From 1991 to 2016[END_REF][START_REF] Whitelaw | Flattening the hierarchies in academic medicine: the importance of diversity in leadership, contribution, and thought[END_REF][START_REF] Ouyang | Association between female corresponding authors and female co-authors in top contemporary cardiovascular medicine journals[END_REF][START_REF] Balasubramanian | Women representation among cardiology journal editorial boards[END_REF][START_REF] Silver | Where are the women? The underrepresentation of women physicians among recognition award recipients from medical specialty societies[END_REF][START_REF] Burgos | Gender equity imbalance in cardiology scientific sessions in the Americas[END_REF][START_REF] Denby | Representation of women in cardiovascular clinical trial leadership[END_REF][START_REF] Asghar | Sex differences in authorship of academic cardiology literature over the last 2 decades[END_REF] manifests on a larger scale in clinical trial leadership. [START_REF] Vitale | Under-representation of elderly and women in clinical trials[END_REF][START_REF] Whitelaw | Trial characteristics associated with under-enrolment of females in randomized controlled trials of heart failure with reduced ejection fraction: a systematic review[END_REF][START_REF] Wei | Trial leadership by women is associated with racial and ethnic diversity among heart failure clinical trial participants: a systematic review[END_REF] This gap, underpinned by systemic sexism, has not been adequately addressed in the research enterprise. We are called to end the gender inequality in clinical trial leadership not only to benefit the cardiovascular community, but also because equality is a human right that must be protected. [START_REF] Silver | Where are the women? The underrepresentation of women physicians among recognition award recipients from medical specialty societies[END_REF] We provide an actionable roadmap for early career researchers, scientists, academic institutions, professional societies, industry sponsors, granting agencies, and journals to close the gender gap and facilitate a just culture in the cardiovascular clinical trial enterprise.

Rationale for Ending Gender Inequality

Benefits of Diversity in Clinical Trial Leadership

A majority of cardiovascular clinical trials enroll patients who are predominantly male, racially homogenous, and younger than those afflicted with the disease, limiting the generalizability of results. [START_REF] Vitale | Under-representation of elderly and women in clinical trials[END_REF][START_REF] Whitelaw | Trial characteristics associated with under-enrolment of females in randomized controlled trials of heart failure with reduced ejection fraction: a systematic review[END_REF] Trials led by female investigators enroll a greater proportion of participants who are female, Black, Indigenous, and people of colour, [START_REF] Ouyang | Association between female corresponding authors and female co-authors in top contemporary cardiovascular medicine journals[END_REF][START_REF] Wei | Trial leadership by women is associated with racial and ethnic diversity among heart failure clinical trial participants: a systematic review[END_REF] generating better evidence to assess for sex and race or ethnicity as effect modifiers of intervention. [START_REF] Whitelaw | Trial characteristics associated with under-enrolment of females in randomized controlled trials of heart failure with reduced ejection fraction: a systematic review[END_REF] RCTs with geographic diversity among their leaders are associated with greater geographic representation among trial participants. [START_REF] Zhu | Geographic representation of leaders and collaborators in heart failure randomized controlled trials: A systematic bibliometric review[END_REF] Diversity in clinical trial leadership can increase innovation; decrease 'group think'; answer research questions relevant to diverse populations; tailor recruitment and retention strategies to patients' cultural norms, resources, and health literacy; and increase the external validity of studies. [START_REF] Ouyang | Association between female corresponding authors and female co-authors in top contemporary cardiovascular medicine journals[END_REF][START_REF] Whitelaw | Trial characteristics associated with under-enrolment of females in randomized controlled trials of heart failure with reduced ejection fraction: a systematic review[END_REF][START_REF] Wei | Trial leadership by women is associated with racial and ethnic diversity among heart failure clinical trial participants: a systematic review[END_REF][START_REF] Tshetshema | A systematic literature review of the relationship between demographic diversity and innovation performance at team-level[END_REF][START_REF] Campbell | Gender-heterogeneous working groups produce higher quality ccience[END_REF] Diversity begets diversity among cardiovascular professionals. Those who lead well-designed clinical trials often experience career growth, recognition, and opportunities to inform regulatory or policy decisions. When diverse scientists are represented in high-profile positions, diverse trainees and junior faculty are encouraged to broaden their aspirations and see a path ahead in their own research careers (Figure 1). Research collaboration networks are diverse when research leaders are diverse; clinical trial publications are more likely to include women lead and co-authors when senior authors are women. [START_REF] Whitelaw | Flattening the hierarchies in academic medicine: the importance of diversity in leadership, contribution, and thought[END_REF][START_REF] Ouyang | Association between female corresponding authors and female co-authors in top contemporary cardiovascular medicine journals[END_REF][START_REF] Zhu | Geographic representation of leaders and collaborators in heart failure randomized controlled trials: A systematic bibliometric review[END_REF][START_REF] Whitelaw | Characteristics of heart failure trials associated with under-representation of women as lead authors[END_REF] 

Under-Representation of Women As Clinical Trial Leaders

Nowhere is the underrepresentation of women in cardiovascular medicine as conspicuous as in clinical trial leadership. More than half of cardiovascular trials published in three high impact factor journals between 2014 and 2018 lacked women investigators on their executive committees. [START_REF] Denby | Representation of women in cardiovascular clinical trial leadership[END_REF] No more than 10% of publications from these trials were led by a woman investigator. [START_REF] Denby | Representation of women in cardiovascular clinical trial leadership[END_REF] The underrepresentation of women is more pronounced in cardiovascular clinical trial leadership than in US academic cardiology (17%) or cardiology fellowship programs (25%); [START_REF] Blumenthal | Sex differences in faculty rank among academic cardiologists in the United States[END_REF][START_REF] Mehta | Current demographic status of cardiologists in the United States[END_REF][START_REF] Stone | Assessment of subspecialty choices of men and women in internal medicine From 1991 to 2016[END_REF][START_REF]ERAS Statistics[END_REF] and is more evident in procedural than nonprocedural CV specialties, reflectingalbeit, to a larger extent -the marked gender gap in procedural sub-specialties. [START_REF] Denby | Representation of women in cardiovascular clinical trial leadership[END_REF] The leaky pipeline from clinician to trialist manifests itself even in the subspecialty of heart failure, where the proportion of women clinicians is higher than in other cardiovascular subspecialties. [START_REF] Moayedi | Perceived generational, geographic, and sex-based differences in choosing a career in advanced heart failure[END_REF][START_REF] Defilippis | Representation of Women Physicians in Heart Failure Clinical Practice[END_REF] In a review of heart failure (HF) RCTs published in high-impact journals between 2000 and 2019, women represented less than 16% of first authors, 13% of senior authors, and 20% of all authors. [START_REF] Whitelaw | Characteristics of heart failure trials associated with under-representation of women as lead authors[END_REF] Despite an almost 2-fold increase in the median number of authors per trial over time, there was no temporal change in the proportion of women in any authorship position. Similarly, nearly half of all HF trials published in the last 2 decades did not have any women in their steering committees. [START_REF] Eliya | Temporal trends and clinical trial characteristics associated with the inclusion of women in heart failure trial steering committees: a systematic review[END_REF] Women comprised only 11% of steering committee members, with no change in gender composition over time. [START_REF] Eliya | Temporal trends and clinical trial characteristics associated with the inclusion of women in heart failure trial steering committees: a systematic review[END_REF] 

Factors Associated with Under-representation of Women as Clinical Trial Leaders

Several reasons have been proposed to explain the gender chasm in cardiovascular clinical trial leadership, some not borne by evidence. These include a lack of qualified women in the clinical trial pipeline; systemic sexism; and an assumption that women are too burdened with familial responsibilities to lead trials. [START_REF] Denby | Representation of women in cardiovascular clinical trial leadership[END_REF][START_REF] Whitelaw | Characteristics of heart failure trials associated with under-representation of women as lead authors[END_REF][START_REF] Eliya | Temporal trends and clinical trial characteristics associated with the inclusion of women in heart failure trial steering committees: a systematic review[END_REF][START_REF] Yu | Minorities struggle to advance in academic medicine: A 12-y review of diversity at the highest levels of America's teaching institutions[END_REF] While the under-representation of women in cardiovascular medicine is a factor in the gender gap in cardiovascular clinical trial leadership, there is a larger pool of women candidates to draw upon as trial principal investigators (PIs) than clinical cardiovascular specialists. [START_REF] Denby | Representation of women in cardiovascular clinical trial leadership[END_REF][START_REF] Whitelaw | Characteristics of heart failure trials associated with under-representation of women as lead authors[END_REF] The pool includes non-physician clinicians and non-clinician cardiovascular researchers. Seven of ten recipients of the Master of Public Health degree are women, [START_REF] Leider | Trends in the conferral of graduate public health degrees: A triangulated approach[END_REF] suggesting a high level of training in research methodology among women. In fact, the numerator of women in trial leadership has remained static over time whilst the denominator of available women (including women cardiovascular specialists) is increasing. [START_REF] Whitelaw | Characteristics of heart failure trials associated with under-representation of women as lead authors[END_REF][START_REF]ERAS Statistics[END_REF][START_REF] Eliya | Temporal trends and clinical trial characteristics associated with the inclusion of women in heart failure trial steering committees: a systematic review[END_REF] Research training programs alone do not appear to address the broken pipeline that leaves a majority of women researchers out of leadership roles.

An important barrier to women leading clinical trials is the systemic sexism that under-recognizes their academic accomplishments. Women receive less research funding than men, [START_REF] Carnes | Women are less likely than men to be full professors in cardiology[END_REF] and research submitted under a woman's name is likely to receive a more critical review than the same research under a man's name. [START_REF] Asghar | Sex differences in authorship of academic cardiology literature over the last 2 decades[END_REF][START_REF] Budden | Double-blind review favours increased representation of female authors[END_REF] The systematic biases that favor men via research funding and salary support, speaking engagements, and academic promotion also make them favorable candidates for downstream opportunities, including leadership of high-profile trials. The process is self-fulfilling, creating an exclusive circle where individuals who meet leadership criteria set by industry are rewarded with incremental success. [START_REF] Denby | Representation of women in cardiovascular clinical trial leadership[END_REF][START_REF] Chopra | Industry funding of clinical trials: Benefit or bias?[END_REF][START_REF] Fabbri | The influence of industry sponsorship on the research agenda: A scoping review[END_REF][START_REF] Marušić | Five-step authorship framework to improve transparency in disclosing contributors to industry-sponsored clinical trial publications[END_REF][START_REF] Flanagin | Prevalence of articles with honorary authors and ghost authors in peer-reviewed medical journals[END_REF][START_REF] Lundine | Gender bias in academia[END_REF] The sexism in the clinical trial enterprise is evident in the fact that after adjusting for relevant factors, women are less likely to be first authors of trials in which the senior authors are men, and that steering committees are less likely to include a woman when the trial leaders are men. [START_REF] Whitelaw | Characteristics of heart failure trials associated with under-representation of women as lead authors[END_REF][START_REF] Eliya | Temporal trends and clinical trial characteristics associated with the inclusion of women in heart failure trial steering committees: a systematic review[END_REF] Men dominate leadership roles in high-profile, multi-center pharmaceutical trials, [START_REF] Whitelaw | Characteristics of heart failure trials associated with under-representation of women as lead authors[END_REF][START_REF] Moayedi | Perceived generational, geographic, and sex-based differences in choosing a career in advanced heart failure[END_REF] which garner publicity, career advancement, and remuneration for the PI. [START_REF] Chopra | Industry funding of clinical trials: Benefit or bias?[END_REF][START_REF] Rose | Gender fifferences in physicians' financial ties to industry: A study of national disclosure data[END_REF] Industry-initiated trials appear to favor leadership selection from a small pool of individuals who have previously served in leadership, marketing, and consultant roles; the collaborations that ensue are restricted to a group that rarely include women. [START_REF] Denby | Representation of women in cardiovascular clinical trial leadership[END_REF][START_REF] Whitelaw | Characteristics of heart failure trials associated with under-representation of women as lead authors[END_REF][START_REF] Eliya | Temporal trends and clinical trial characteristics associated with the inclusion of women in heart failure trial steering committees: a systematic review[END_REF][START_REF] Rose | Gender fifferences in physicians' financial ties to industry: A study of national disclosure data[END_REF][START_REF] Wang | Time to end "Manels" in clinical trial leadership[END_REF] Industry sponsors may be swayed by an investigator who previously led a product from testing to approval, and may choose that individual again to garner product success. Name recognition of the investigator may also be deemed desirable for regulatory approval of a product.

Benevolent sexismoverlooking women for leadership and collaboration opportunities with the assumption that they have competing familial responsibilitiesis unjustified. While the leadership of investigator-initiated multi-center trials poses challenges, women are under-represented as leaders of pharmaceutical trials [START_REF] Whitelaw | Characteristics of heart failure trials associated with under-representation of women as lead authors[END_REF] for which there is ample industry infrastructure, funding, and logistical support. Benevolent sexism perpetuates false assumptions of women's' leadership aspirations, commitment to advancement, and engagement in their work, when in fact, it is systemic sexism that holds women back. [START_REF]Introduction to the Principles and Practice of Clinical Research (IPPCR)[END_REF] 

Roadmap to Closing Gender Inequality in Clinical Trial Leadership

Trainees and Early Career Investigators

Leading a successful investigator-initiated clinical trial requires competencies in trial design, grant writing, leadership, and communication (Table 1). These research competencies can be facilitated by advanced research degrees and research fellowships. Certificate programs and online training options [START_REF]Introduction to the Principles and Practice of Clinical Research (IPPCR)[END_REF] can be useful adjuncts, and leadership training can strengthen one's capacity to execute trials, negotiate, and manage interactions with multiple stakeholders. [START_REF] Chang | Increasing promotion of women faculty in academic medicine: Impact of national career development programs[END_REF] While the competencies of the PI in industry-initiated trials are similar to investigatorinitiated trials, leadership is not open to all, and the degree of the PI's involvement in trial planning and logistics varies. Funding, scientific expertise, analysis, and writing services are often offered, and trial oversight is typically provided by the industry sponsor. The PI is typically an opinion leader in the field who lends professional credentials, works as the trial advisor, disseminates trial results, and helps market the product.

Beyond obtaining competencies through training programs, early career researchers are called to:

1. Register in research directories, attend networking events, and seek mentorship / sponsorship from trialists.

2. Prioritize peer-reviewed grants and publications over other academic activities to build academic currency.

Engage in knowledge dissemination of their work on digital platforms to overcome institutional

barriers that may keep talent hidden.

Hold leaders accountable when diversity and inclusion principles are not manifest.

Clinical Trialists and Scientists

The progression of novel therapies from bench to bedside relies on diverse translational research teams. [START_REF] Tachibana | From the lab to the clinic and back: Translational research training and careers[END_REF] In order to promote diversity and inclusion, scientists are called to: [START_REF] Bates | Moving the needle on gender equity: A call for personal and organizational action[END_REF] 1. Avoid gender stereotyping and linguistic asymmetries that diminish the professional accomplishments of women in evaluations, reference letters, and conferences.

2. Participate in recruitment, retention, and mentorship programs for women and other underrepresented groups.

3. Build diverse research teams. [START_REF] Whitelaw | Flattening the hierarchies in academic medicine: the importance of diversity in leadership, contribution, and thought[END_REF]. Make participation on panels, research collaborations, and committees contingent on diversity.

5. Hold institutional leaders accountable in reporting gender-disaggregated metrics in recruitment, research compensation, and promotion.

6.

Step up, speak up, and be an agent of change when they observe discrimination or gender harassment.

Academic Institutions

In order to harness the strength of women as cardiovascular researchers, academic institutions must be purposeful in recruiting and retaining women as cardiovascular trainees and faculty members (Table 2). Supporting the career growth of existing women cardiovascular researchers may be a strategic way to build capacity for clinical trial leadership among women; trials with women senior authors are more likely to have women first authors after adjusting for other factors. [START_REF] Whitelaw | Characteristics of heart failure trials associated with under-representation of women as lead authors[END_REF] Academic institutions must implement bias-free processes for research awards and grants, public recognition, academic promotion, and leadership; and ensure a respectful, harassment-free work environment (Table 2). The gender gap in academic advancement is more pronounced among women of colour. [START_REF] Whitelaw | Flattening the hierarchies in academic medicine: the importance of diversity in leadership, contribution, and thought[END_REF][START_REF] Bates | Moving the needle on gender equity: A call for personal and organizational action[END_REF][START_REF] Alshebli | The preeminence of ethnic diversity in scientific collaboration[END_REF] Academic institutions should report the demographic breakdown of faculty who are recruited, promoted, and awarded with institutional grants and research chairs. It is often these internal funding awards that drive the success of external funding applications, so equal opportunity is of utmost importance.

Incorporating diversity and inclusion into institutional research strategic plans is a step towards acknowledging women and under-represented groups as equal partners in the advancement of science. [START_REF] Alshebli | The preeminence of ethnic diversity in scientific collaboration[END_REF] Meaningful change will require institutional commitment, frequent measurements, and targeted improvements to achieve the desired goals.

Catalyzer Organizations

Catalyzer organizations are uniquely positioned to advance women and other underrepresented groups as cardiovascular clinical trial leaders. [START_REF] As | Women As One[END_REF][START_REF]Global CVCT Forum[END_REF] Given their connections with academia, government agencies, and industry partners, catalyzer organizations are uniquely positioned to create national platforms that convene key stakeholders and tackle disparities. For example, Women as One advocates for the professional advancement of women in clinical research through talent directories, networking opportunities, speaking engagements, and competitive research awards. In partnership with industry, the Global CardioVascular Clinical Trialists (CVCT) Forum builds research capacity in under-represented groups through the Future Trialists Fellowship, which enables early-career investigators to join clinical trial steering committees; learn about trial conduct; experience data analysis and interpretation; and co-author trial sub-studies.

Catalyzer organizations could work synergistically to facilitate research leadership in underrepresented groups. Strategic partnerships between catalyzer organizations that focus on distinct but related goals (e.g., gender equity and racial equity) and between catalyzer organizations and industry could increase the return on investment made by individual organizations.

Professional Societies

Cardiovascular professional societies can play a pivotal role in increasing diversity in clinical trial leadership (Figure 2). These societies promote the interests of their members, and advocate for research funding at the local, state, and federal levels. Because of their reach, professional societies are uniquely positioned to:

1. Create awareness regarding the importance of diversity via their communication platforms. 

Trial Leadership Selection Committees

An optimal process for clinical trial executive or steering committee selection should be transparent, competence-based, and bias-free. It should offer equal opportunity, reflect commitment to diversity and excellence, facilitate justice, and leave no room for tokenism. It should include reporting the names, institutional affiliations, and demographics of steering committee members in the associated publication.

Research teams and organizations that are in a position to select clinical trial leaders and executive committee members must change the selection process from "gender unequal" to "gender transformative" [START_REF] Whitelaw | Flattening the hierarchies in academic medicine: the importance of diversity in leadership, contribution, and thought[END_REF] (Table 3). We propose an approach adopted from strategies that achieve gender equity in the workplace. [START_REF] Who | WHO Gender responsive assessment scale: Criteria for assessing programmes and policies[END_REF] (Figure 3).

Step 1. Responsible organizations must understand why it is necessary to address the gender inequality in RCT leadership and commit to making changes to the culture that normalizes sexism.

Step 2. Organizations should perform gender analysis of a) clinical trial leadership; b) application to filled ratios for trial leadership; and c) the composition of the selection committee.

Trial sponsors should set measurable targets and track progress towards gender equality.

Step 3. Standardized selection processes for trial executive committees should include transparent selection criteria based on competence and expertise; open calls for applications; selection committees trained in implicit bias and committed to diversity; blinded reviews of candidates; safeguards against exclusivity; and management of conflicts of interest. These processes can be included in trial design publications. [START_REF] Williams | National hiring experiments reveal 2:1 faculty preference for women on STEM tenure track[END_REF][START_REF]Convention on the elimination of all forms of discrimination against women[END_REF] Step 4. Equity-based organizational policies allocate resources to match need and acknowledge the historic preferential treatment of some demographic groups over others. [START_REF] Who | WHO Gender responsive assessment scale: Criteria for assessing programmes and policies[END_REF] These policies should purposefully aim for gender as well as racial and ethnic diversity. Sponsors should uphold the principle of equal pay for equal work across demographic groups and report remuneration schemes in a transparent manner. [START_REF] Rose | Gender fifferences in physicians' financial ties to industry: A study of national disclosure data[END_REF] Step 5. Intentional strategies to increase the representation of women and underrepresented groups in trial leadership should be structured, not symbolic, and include a wide outreach to universities, academic societies, journals, funders, and research networks. Sponsors along with societies and organizations should collaborate to create databases of women who have methodologic expertise, experience, and interest in clinical trial leadership.

Step 6. A clear pathway to trial leadership should be outlined so that diverse researchers have the opportunity to meet prerequisite steps such as methodologic or regulatory training and grant funding applications. The same prerequisites should be required from all candidates.

Industry Sponsors

A majority of cardiovascular trials are funded by the pharmaceutical industry and led by men. [START_REF] Whitelaw | Characteristics of heart failure trials associated with under-representation of women as lead authors[END_REF][START_REF] Chopra | Industry funding of clinical trials: Benefit or bias?[END_REF] Among trials of heart failure published in high impact journals, pharmacotherapeutic interventions are independently associated with under-representation of women as first authors; and there is a numeric association between industry funding and under-representation of women as first authors. [START_REF] Whitelaw | Characteristics of heart failure trials associated with under-representation of women as lead authors[END_REF] After controlling for key factors, women physicians receive significantly lower compensation for similar activities compared to men, with 75% of industry payments made to men physicians. [START_REF]Catalyst. Why diversity and inclusion matter[END_REF] These suggest that industry sponsors are "gender-unequal", reinforcing the systemic sexism that hold women back. [START_REF] Whitelaw | Flattening the hierarchies in academic medicine: the importance of diversity in leadership, contribution, and thought[END_REF] The processes in industry-initiated trials that may indirectly favour men as PIs over women must also be questioned. The financial viability of companies relies on trial leaders and their message to the scientific community. Clinician-scientists are paid as consultants to speak on behalf of industry, are offered shares or paid positions on advisory boards, and are often offered unrestricted funds that can be applied toward educational or research initiatives. [START_REF] Chopra | Industry funding of clinical trials: Benefit or bias?[END_REF] These incentives may undermine objectivity, introduce bias to the study design and inferences, and indirectly disfavour women, who may be less likely to "toe the line" and therefore seen as undesirable forces to lead the trial. Research in this area is lacking but warranted, particularly given the associations between lack of diversity on industry executive boards and suboptimal corporate governance. [START_REF] Rose | Gender fifferences in physicians' financial ties to industry: A study of national disclosure data[END_REF] Industry research sponsors should implement solution in a timely manner to end gender, racial, and ethnic inequalities (Table 4). Industry-academia collaborations should be contingent on academic medical centers supporting workplace diversity, and on academic investigators assuming independent responsibility for the design, conduct, analysis, and reporting of clinical trials. Industry A new model of industry collaboration based on competence, critical thinking, innovative trial designs, and merit-based leadership will make for better science and greater inclusivity.

Effective initiatives to encourage diversity will require the establishment of metrics that ensure continuous and meaningful progress (Tables 4,5). Sponsors should publicly announce their own policies, systemic changes, and goals to address and eliminate inequity in clinical trial leadership. They should suggest remedial processes and surrogate measures (e.g., proportion of trial leadership positions filled after open calls) to close gaps when the desired diversity goals are not achieved.

Beyond actions to close the gender gap in research environments, industry sponsors may do well to close the gender gaps on their own boards. In addition to the established benefits of gender diversity on company boardsgreater financial performance, fraud prevention, higher-quality audits, greater environmental and social stewardship [START_REF] Rose | Gender fifferences in physicians' financial ties to industry: A study of national disclosure data[END_REF] -gender diversity among industry leaders and board members may increase gender diversity among those granted the opportunity to lead industrysponsored research.

Grant Funding and Federal Agencies

National funding agencies such as the United States National Institutes of Health (NIH), the Canadian Institutes of Health Research (CIHR), the United Kingdom National Institute for Health Research (NIHR), the German Research Foundation (DFG), and others have adopted equity, diversity, and inclusion (EDI) statements to advance the cause of women and members of underrepresented communities in clinical trial leadership. The NIH recognizes that its mission depends upon scientists from diverse backgrounds. [START_REF]Notice of NIH's interest in diversity[END_REF] Similarly, CIHR aims to increase the diversity of grant review teams and governance committees, and to increase equitable access to funding opportunities among researchers. [START_REF]Tri-Agency statement on equity, diversity and inclusion[END_REF] NIHR supports diversity and inclusion in the people who lead the research they fund, [START_REF]Promoting equality, diversity and inclusion in research[END_REF] and the DFG requires that reviewers of research funding applications take into consideration researcher diversity. [START_REF] Dfg | DFG Emphasises importance of sex, gender and diversity to research projects[END_REF] The Food and Drug Administration (FDA) considers increasing diversity of patients enrolled in clinical trials as a priority, but trial leadership choices remain under the purview of the study sponsors. However, since the FDA is highly interested in sex-specific data, it behooves study sponsors to pursue approaches that increase gender diversity in trials, including enlisting more women PIs. [START_REF] Whitelaw | Trial characteristics associated with under-enrolment of females in randomized controlled trials of heart failure with reduced ejection fraction: a systematic review[END_REF] Grant agencies should diversify their selection and leadership committees, and report the demographic composition of their study sections, grant applicants and awardees. They should establish charters with academic institutions to drive the cultural change required to remove systemic barriers that are placed in front of women and underrepresented groups in the research environment.

The major Canadian federal grant agencies have adopted such a charter program, through which academic institutions report on and address systemic roadblocks associated with multiple dimensions of diversity, including age, education, parental status/responsibility, immigration status, religion, language, ethnicity, and socio-economic status. [START_REF]Dimensions: equity, diversity and inclusion Canada[END_REF] Journal Editorial Teams Scientific journals are gate keepers for the publication of clinical trials and can prioritize diversity through policies that influence all aspects of journal content. [START_REF] Van Spall | Medical publishing under review[END_REF] Journals can give a voice to stakeholders otherwise underrepresented through the stipulation of diversity among research teams and invitations for themed issues, viewpoints, and editorials. In so doing, journal editorial teams have the unique opportunity to provide a platform to the next generation of clinical trialists.

Editorial leadership teams should comprise individuals who represent the journal's readership, but from 1998 -2018, there was only 1 woman editor-in-chief of an American or European general cardiology journal. [START_REF] Balasubramanian | Women representation among cardiology journal editorial boards[END_REF] While there has been an increase in the representation of women, editorial boards should also aim for diversity in age, race, ethnicity, and geography.

Journals should rely on open calls and competence-based criteria rather than informal networks to select editorial board members and reviewers, an intervention that may facilitate diversity and excellence instead of tokenism. [START_REF] Van Spall | Medical publishing under review[END_REF] Women represent a minority of first and last authors in cardiovascular research publications, [START_REF] Ouyang | Association between female corresponding authors and female co-authors in top contemporary cardiovascular medicine journals[END_REF][START_REF] Whitelaw | Characteristics of heart failure trials associated with under-representation of women as lead authors[END_REF] and blinded reviews are associated with selection of manuscripts based on quality rather than name recognition. [START_REF] Van Spall | Medical publishing under review[END_REF] Reviewers are more likely to select submissions of the same gender and country as themselves, especially when the reviewers are men. [START_REF] Van Spall | Medical publishing under review[END_REF] Journals are called to institute blinded and more diverse reviewers to increase diversity among published authors. Journals must constantly monitor their peer review processes to eliminate gender bias.

A Plan for Change

We must adopt transformative strategies to harness the strengths of women as cardiovascular clinical trial leaders and deconstruct the sexism that has been normalized in the clinical trial enterprise. [START_REF] Lundine | Gender bias in academia[END_REF][START_REF] Who | WHO Gender responsive assessment scale: Criteria for assessing programmes and policies[END_REF][START_REF] Williams | National hiring experiments reveal 2:1 faculty preference for women on STEM tenure track[END_REF][START_REF]Convention on the elimination of all forms of discrimination against women[END_REF] For far too long, recruitment, advancement, mentorship, and sponsorship have followed gender lines, with decisions generally made by men for men. The research enterprise, which propels men into positions of leadership, must be transformed by multi-level actions (Central Illustration) into one that provides equal opportunity to women who have the skillset, funding, and capacity to lead clinical trials but don't fit the prevailing face of leadership.

The clinical trial enterprise must be restructured so that it includes a broader range of ideas, voices, and interests. The recalibration efforts must address the structure and processes that lead to the gender gap. Meaningful gender-disaggregated measurements (Table 5) at the level of academic institutions, trial sponsors, national societies, and journals will allow us to track progress as we move to close the gender gap in cardiovascular clinical trial leadership. This goal can be realized through a plan (Figure 4) that includes intentional actions, repeated measurements, and cycles of change until equality is achieved.

Main Messages of the Position Statement:

 Women are under-represented in the leadership of high profile, multicenter cardiovascular clinical trials.

 Diversity in clinical trial leadership is associated with more diverse trial participants, which improves the generalizability of results and analysis of treatment interactions.

 Systemic sexism must be overcome to enhance the representation of women in cardiovascular practice and trial leadership.

 Deliberate action and monitoring of key metrics by individual investigators, academic institutions, professional societies, industry sponsors, funding agencies, and scientific journals are needed to overcome gender inequalities in cardiovascular clinical trial leadership.

FIGURES Central Illustration. A Roadmap to Close the Gender Gap in Clinical Trial Leadership

Multi-level actions can transform the research enterprise to provide equal opportunity to women and men who have the capacity to lead clinical trials. 

Figure 2. How Professional Societies Can Diversify Clinical Trial Leadership

Professional societies can build research capacity in diverse groups, make grant funding contingent on diverse trial leadership, and advocate for funders and journals to make diversity a priority. A plan comprising intentional actions, gender-disaggregated measurements, and cycles of change can be adopted by academic institutions, industry sponsors, grant funding agencies, national societies, and journals.

TABLES Table 1. Clinical Trial Leadership Competencies Table 2. Strategies for Academic Institutions to End the Gender Inequality in Research Leadership Table 3. Gender Responsive Assessment Scale*: Criteria for Assessing Programs and Policies

*Adapted from WHO Gender Responsive Assessment Scale46 . This approach can also be adapted for other kinds of diversity, including age, ethnicity, race, culture, immigration status, parental status. 

Table 4. Strategies for Industry Sponsors to End the Gender Inequality in Clinical Trial Leadership Table 5. Metrics to Access Gender Equality in Research Leadership

2 .

 2 Provide education that increases research knowledge among diverse learners. 3. Make grant funding contingent on diverse trial leadership and advocate for similar contingencies by other funders. 4. Encourage society-associated journals to advocate for diversity in trial leadership and publications. 5. Provide a resource database of potential trial leaders from under-represented groups. 6. Ensure diversity in societal leadership. The American College of Cardiology (ACC) has launched the Clinical Trials Research: Upping Your Game for its members [40] and the European Society of Cardiology (ESC) has launched a Master of Science program in clinical trials. [41] Participants in the ACC program learn clinical trial methodology; network with clinical trialists, regulatory stakeholders, and industry leaders; and develop personal career plans. The program is intended to increase the proportion of individuals historically underrepresented in cardiology and in trial leadership. The ESC program has similar goals. The American Heart Association has launched a "Health Equity for All" initiative, withresearch programs focused on solving health inequities and increasing diversity among cardiovascular leaders.[START_REF]Diversity & Inclusion[END_REF] 

  sponsors can facilitate greater diversity in research leadership by engaging women and those from under-represented groups in mentorship and sponsorship programs. 'Trialist' career opportunities can be marketed broadly so that qualified individuals with new voices can serve on steering, data safety/monitoring, and adjudication committees. Fellowship programs in clinical trials can facilitate merit-based progression to positions of research leadership. Collaborations with catalyst organizations that focus on diversity can help discover new voices, ideas, and leaders with the potential to improve industry-initiated research.
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 1 Figure 1. Benefits of Diverse Clinical Trial Leadership
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 3 Figure 3. Proposed Steps for Selection of Trial Executive and Steering Committees
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 4 Figure 4. A Five-Year Plan to Close the Gender Gap in Clinical Trial Leadership

Figure 1 .

 1 Figure 1. Benefits of Diverse Clinical Trial Leadership. Diverse clinical trial leaders are associated with diverse clinical trial participants and research mentees.

Figure 2 .

 2 Figure 2. How Professional Societies Can Diversify Clinical Trial Leadership. Professional societies can build research capacity in diverse groups, make grant funding contingent on diverse trial leadership, and advocate for funders and journals to make diversity a priority.

Figure 3 .

 3 Figure 3. Proposed Steps for Selection of Trial Executive and Steering Committees. An optimal process for selection of trial executive committee should be transparent, competence-based, and biasfree. It should reflect commitment to both diversity and excellence.

Figure 4 .

 4 Figure 4. A Five-Year Plan to Close the Gender Gap in Clinical Trial Leadership. A plan comprising intentional actions, gender-disaggregated measurements, and cycles of change can be adopted by academic institutions, industry sponsors, grant funding agencies, national societies, and journals.
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