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Executive Summary

he U.S. Food and Drug

Administration (FDA) is
a regulatory agency that works
to protect the public’s health
through evidence-based reg-
ulatory science. Research is
conducted at the FDA to assess
the toxicity, safety, efficacy,
quality, and performance of
FDA-regulated products. This
research advances science and
technology, promotes innova-
tion in and security of human
and veterinary drugs, biolog-
ical products, medical devices,
the food supply, cosmetics, products that emit radia-
tion, and tobacco products. Within the FDA, the Office
of Women’'s Health (OWH) was established in 1994 to
promote and advance the health of women through

policy, science, and outreach, as well as to advocate
for the inclusion and sex-gender analysis of women in
clinical trials. The OWH established the Research and
Development program to fulfill the office’s mission
through the following activities:

e Advancing the evaluation of sex-
based differences in safety and
efficacy of FDA regulated products

e Conducting research on health con-
ditions and diseases that solely or
disproportionately affect women

e Tracking the participation of
women and special populations
in clinical studies and improving
demographic subset analyses

e Advancing scientific knowledge
through advanced professional
training and education in subpopu-
lation analysis and women'’s health
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Executive Summary (continued)

In the past
22 years

(1994-2017),
over $40 million
in research
funding has
been provided,

supporting 371
projects total.

The Research and Development program accomplishes its goals largely through
its intramural research project, which addresses knowledge gaps in regulatory
science pertaining to sex differences and health conditions unique to women. In the
past 22 years (1994-2017), over $40 million in research funding has been awarded,
supporting 371 total projects. Members of the Office of Women’s Health working
with the intramural research project identified the need to create a Framework
for identifying the impact and outcomes of OWH-funded research as they pertain
to the OWH mission. This resulted in the inception of the diverse intra-agency col-
laboration called the Research Impact and Outcomes Subcommittee (RI0Sc). The
members were invited from the OWH Research Steering Committee. The RIOSc
recommended development of an Impact Framework, not solely for the Office of
Women'’s Health, but one that could be flexible for other organizational use as well.

The RIOSc met approximately twice monthly for 1-2 hours over a nine-month period.
After reviewing the Framework’s development process, six essential steps were
identified for guiding organizations in the creation of an Impact Framework that
would effectively assess the processes, progress, and impact of their programs.
This report represents a guide for creating an Impact Framework that aligns with
an organization’s mission and provides a detailed case study of the development of
the Office of Women'’s Health Impact Framework and Application Model.

FDA Office of Women'’s Health Research Impact and Outcomes Framework



Introduction

The U.S. Food and Drug Administration (FDA] Office of Women’s Health (OWH) was
established in 1994 by Congressional mandate. The mission of the Office is to “pro-
mote and advance the health of women through policy, science, and outreach, and
to advocate for the participation of women in clinical trials and for sex, gender, and
subpopulation analyses.” OWH does not have regulatory authority and is positioned
within the Office of the Commissioner at FDA. Thus, OWH is uniquely situated to
coordinate and fund cross-Agency research projects that span a broad range of
product areas. Additionally, OWH advances its mission through strategic collabo-
rations with several stakeholders (Figure 1).

FDA Federal Government

e FDA Centers and e Congress e Women
Offices e HHS Office of Women'’s e Healthcare Consumers
e Women's Health Health e Women's Health

Research Steering
Committee

e OWH Center Liaisons

e HHS Coordinating
Committee for
Women's Health

Advocacy Groups
e Disease Groups
e Medical Associations

e Research Programs
across FDA

e FDA Reviewers

e NIH Office of Research
on Women'’s Health

e Other Federal Agencies

e Universities and
Research Institutions

e Regulated Industry

e FDA Researcher Staff e Media

e Health Professionals

Figure 1: OWH Stakeholders

OWH is composed of three program areas: 1) Research and Development (R&D];
2) Medical Initiatives and Scientific Engagement (MI&SE]; and 3) Outreach and
Communications. The R&D program administers and supports research grants to
facilitate FDA regulatory decision-making by addressing knowledge gaps in regu-
latory science pertaining to sex differences and health conditions unique to women
(see below). The MI&SE program promotes the Office’s mission through medical and
scientific education using diverse platforms, including distance-learning webinars,
collaborations with professional organizations, presentations at national meetings,
and internal (FDA) scientific lectures. In addition, MI&SE engages external profes-
sional organizations to disseminate the scholarly works of OWH and the expertise
of FDA staff at national and international meetings. The Outreach and Communi-
cations program conducts national consumer awareness campaigns and develops
health education materials to promote women'’s health. Recentinitiatives of the Out-
reach and Communications program include the Use Medicines Wisely Campaign,
the Pink Ribbon Sunday Mammography Awareness Initiative, the College Women’s
Campaign, and the Diverse Women in Clinical Trials Initiative in collaboration with
the NIH Office of Research on Women’'s Health. These three OWH program areas
collaborate across initiatives to synergize and enhance program impact.

FDA Office of Women'’s Health Research Impact and Outcomes Framework
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OWH Research and Development

The OWH Research Impact and Outcomes (RIO)
Framework was developed to strategically assess the
impact of OWH-funded research. The R&D program
funds intramural research projects to address knowl-
edge gaps in regulatory science pertaining to sex
differences and health conditions unique to women.
Over the past 22 years (1994-2017), the Office has

Cardiovascular Disease
Cancer
Pregnancy/Lactation
Non-Disease Specific
Other
Sexually Transmitted Infection
Hormones/Endocrine Disruptors
Rhematologic/Autoimmune Disease
Diet/Obesity/Supplements 15 (4.0%)

13 (3.5%)

Contraception

Breast Implant/Expanders 12 (3.2%)

Metabolic/Endocrine Disorders 11(3.0%)

Dermatologic Disorders/Cosmetics/Allergies 11 (3.0%

Feminine Hygiene/Toxic Shock 9 (2.4%)

Gynecological 6 (1.6%)

Neuropsychiatric Disorders/Pain 3(0.8%)

Neurological 2(0.5%)

Health Communications [ 1 (0.3%)

16 (4.3%)

awarded over $36 million in intramural funding and
over $4 million in extramural funding. (Since 2007,
OWH has funded intramural research only.] Since
1994, 371 projects have been funded by the Office. The
allocation of funded projects across the diseases and
conditions in women’s health is presented in Figure 2.

66 (17.8%)
51 (13.7%)
46 (12.4%)
36 (9.7%)
28(7.5%)

24.(6.5%)

21 (5.7%)

Figure 2. Number and Percentage of OWH-Funded Projects by Diseases and Conditions in Women'’s Health,

1994-2017 [Total Number of Projects: 371]
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Research Opportunities

Opportunities to fund research relevant to sex and
gender-specific women’s health exist throughout the
phases of product development (Figure 3). Proposals
in the discovery phase have promising innovative

Pre-Clinical

AN
|
1

e Innovation e [n vitro
e Hypothesis testing e In vivo
¢ In silico

e Simulation modeling

e Sex supplements
(cell/animal)

potential. Research in the pre-clinical phase includes
in vitro, in vivo, and in silico studies and simulation
testing (e.g., to assess the potential for sex differ-
ences in pharmacokinetics). FDA does not conduct
clinical trials to evaluate the safety and efficacy of
products to support marketing applications. However,
the Agency has regulations, policies, and procedures
in place to ensure that clinical trial participants reflect
the intended use population and that data are ana-
lyzed by pertinent subgroups. As a result, OWH has
funded reviews exploring the participation of women
in clinical trials in specific therapeutic areas to assess
FDA’'s compliance with these regulations and policies.
Research in the post-marketing phase can include
epidemiological surveillance studies to detect a safety
signal among women, as well as (systematic) review
and meta-analysis of clinical trial results and the sci-
entific literature to understand potential sex/gender
differences.

Post-
Marketing

e Participation in e Surveillance

Clinical Trials e Literature review/

¢ Confirmatory trials Systemic review

e Sex and gender
supplements (human)

e Meta-analysis

e Sex and gender
supplements

Figure 3. Opportunities for OWH-Funded Research Along the Product Development Life Cycle
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Project Background

he purpose
Tof the Impact
Framework, as
pertaining to the
R&D division
of FDA OWH,
is to recognize
the breadth of
contributions a
given research
proposal is likely
to make, or has
made, toward
advancing the
OWH mission.

The Women’'s Health Research Roadmap (FDA Office of Women’s Health 2015)
established the need for a formal Women’'s Health Research Steering Committee,
composed of scientists across the Agency. Members of the Office of Women'’s
Health identified the need to create a Framework with which to identify the impact
and outcomes of OWH-funded research. These members requested the Women'’s
Health Research Steering Committee to participate voluntarily in this endeavor,
forming the Research Impact and Outcomes Subcommittee (RIOSc). Several FDA
Centers and Offices, as well as a diversity of research interests and scientific back-
grounds, were represented on RIOSc (Figure 4).

The purpose of the Impact Framework, as it pertains to the R&D division of FDA
OWH, is to recognize the breadth of contributions a given research proposal is
likely to make, or has made, toward advancing the OWH mission. The desired
application of the Framework is to strategically assess the impact and outcomes
of OWH-funded research. Specifically, the Framework was designed for potential
application in the contexts of proposal review, final report evaluation, portfolio
impact, and gap analyses. The actual implementation and utilization of the Frame-
work should be adapted to the unique context and needs of the users.

Office of the Commissioner

e National Center for Toxicological Research: Beverly Lyn-Cook, PhD, MS

o Office of Women’'s Health: Marjorie Jenkins, MD, MEdHP; Ruth Geller, MHS;
Michelle Luo, MD, PhD

Office of Foods and Veterinary Medicine

e Center for Food Safety and Applied Nutrition: Beverly Wolpert, PhD, MS;
Cary Parker, MPH

e Center for Veterinary Medicine: Cecilia Aguila, DVM

Office of Global Regulatory Operations and Policy

o Office of Regulatory Affairs: Marilyn Khanna, PhD

Office of Medical Products and Tobacco

o Center for Biologics Evaluation and Research: Carolyn Wilson, PhD
e Center for Devices and Radiological Health: Heather Benz, PhD

e Center for Drug Evaluation and Research: Ruth Barratt, PhD, DVM
e Center for Tobacco Products: Ami Bahde, MPH

Figure 4. Members of the Research Impact and Outcomes Subcommittee [RI0Sc]
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Summary of Impact Frameworks
for Biomedical and Health Research
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Recent years have seen increasing interest in eval-
uating the impact and outcomes of research. We
reviewed the literature to find relevant examples of
frameworks for assessing the impact of biomed-
ical and population health research. Examples were
selected from academic, government, and non-profit

.

contexts. The Payback Framework by Buxton and
Hanney (1996) is a landmark publication, and incor-
porates both a logic model and a multidimensional
categorization of impact. The Canadian Academy of
Health Sciences Making an Impact Framework builds
on the Payback Framework and provides an array of
proposed metrics. The Institute of Medicine Degrees
of Impact Framework is a high-level overview focusing
on the impact of research dissemination. The Centers
for Disease Control and Prevention Science Impact
Framework is an adaptation and extension of the
Degrees of Impact Framework for the context of gov-
ernment public health activities (not strictly limited to
research). Further description of these frameworks is
provided in Appendix A.

FDA Office of Women'’s Health Research Impact and Outcomes Framework 7



Getting Started: Developing
an Impact and Outcomes Framework

Strategically develop
framework committee

Share experience
and knowledge

achievable metrics

Create a weighted
spectrum for each
impact area

Identify and define
areas of impact
Customize
measurable and

Align metrics on
the spectrum

Figure 5. Six Steps for the
Development of a Research
Impact and Outcomes
Framework

The research impact and outcomes framework development process starts with
the strategic creation of a representative framework committee. A successful
group facilitates productive discussions and encourages varying perspectives. The
key to creating this successful committee is having a diverse representation from
all stakeholders within your organization. This includes but is not limited to indi-
viduals with expertise within their own environment in evaluating research, those
involved in research, and team members who have experience in creating research
and program analysis models.

After selecting representative committee members, the next step is to meet and
share knowledge and experience. This includes highlighting the mission state-
ment, position, and roles and responsibilities of each organization. Understanding
these factors establishes an important foundation and facilitates the process of
identifying and defining framework impact areas. The committee members should
decide on 2-4 impact areas that reflect on the mission statement and represent
organizational needs. Impact is defined by the framework committee as that which
creates an effect on, change or benefit to the economy, society, culture, public
policy or services, health, the environment or quality of life, beyond academia. It
is imperative that the framework committee comprehensively define each impact
area before moving forward. Well-defined impact areas will make subsequent dis-
cussions about metric development more efficient.

After impact areas have been identified and defined, each committee member
should critically review each area independently to develop metrics that will mea-
sure impact. The metrics must be achievable and measurable qualitatively and/
or quantitatively. Metrics should be specific to the work of the organization and
clearly support the impact area they measure. The subcommittee recognized that
some metrics could be used prospectively and/or retrospectively when evaluating
a project. The prospective metrics will be utilized to select proposals for funding
with the highest potential impact. Retrospective metrics will be utilized to evaluate
and report the impact of completed projects. Metrics should be designed to cover
outcomes internal and external to the organization and should measure a range of
impact. It is important to note that every metric may not apply to each project.

Finally, the committee should develop a spectrum of impact for each impact area
in order of increasing impact. Each metric should align on a different section of the
spectrum. Metrics placed on the far left of (or far down on) the spectrum, mea-
sure low or baseline impact, and metrics placed on the far right of (or far up on)
the spectrum, measure higher impact. Placing the metrics along a continuum of
impact, from low to high, enhances the applicability of the framework and facilitates
a clean evaluation of research proposals and progress within the organization.

FDA Office of Women'’s Health Research Impact and Outcomes Framework



Adaptability and
Implementation of the Framework

As discussed, the purpose of the Framework is to recognize the breadth of contri-
butions a project s likely to make, or has made, toward advancing the organization’s
mission. The Framework facilitates the categorization of past, current, and future
projects to determine an organization’s project funding direction, otherwise known
as an Impact Analysis. Reviewing past projects for historical impact and ongoing
evaluations of current and potential opportunities can be utilized to guide mis-
sion-directed funding decisions. Potential applications in the research funding
process include proposal review, progress report evaluation, and final report eval-
uation. Prospective utilization in the research funding process could entail using
the framework to score the proposals. After funded research has been executed,
the Framework can be applied to measure research impact and outcomes.

Many options exist for implementation. The Framework can be used to qualitatively
describe the breadth of impact, beyond publications and citations. Alternatively,
more quantitative approaches can be developed, such as developing a scoring
system to grade projects as low, medium, or high impact. This analysis could
remain an internal metric, or it could serve as the basis for portfolio impact and
gap analyses [(see Appendix B for discussion of impact analysis, gap analysis, and
key performance indicators). The Framework could also be utilized to adjust the
content requested in grant applications, progress reports, and final reports, for the
purposes of measuring the metrics.

The design of the Framework allows for flexibility in its implementation. The scoring
of projects and the weighting of metrics and impact areas are up to the discretion
of the users and may differ by context. For example, in the context of proposal
review, the users may choose to assign increased weight to metrics in the impact
areas pertaining to scientific advancement (Significance & Alignment and Innova-
tion). Alternatively, for a retrospective review of the policy influence of OWH-funded
research, the user could limit the scope of analysis to the Advocacy impact area.

The metrics are intended to provide broad coverage corresponding to OWH pri-
orities. As such, any given proposal is not expected to fulfill every metric. Indeed,
there may be some proposals that do not meet any metrics within an Impact Area.
This would not necessarily result in the rejection of such a proposal. However, if
any metrics are deemed mandatory for a project to be funded, this decision could
be incorporated into the scoring algorithm.

FDA Office of Women'’s Health Research Impact and Outcomes Framework
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Development and Adaptation of the OWH
Research Impact and Outcomes Framework

The RIOSc met on an approximately twice-monthly
basis for 1-2 hour meetings between July 2016 and
March 2017, for a total 23.5 hours of in-person meet-
ings. Outside of group meetings, the OWH committee
members contributed approximately 32 hours of foun-
dationaland preparatorywork. Additionally, committee
members contributed approximately 10 hours of work
outside of meetings. The process began with a review

of the literature, as well as previous work within FDA,
on the topic of evaluating the impact and outcomes of
funded research. RIOSc defined impact areas, met-
rics for evaluation, and a spectrum of impact within
each impact area. Feedback was sought and incor-
porated from the OWH R&D program and the RIOSc
(Figure 6).

Framework
Development

e Literature
review

e Previous work

across Agency e Impact areas

e Metrics

Background « Spectrum

Implementation &]

e OWH R&D Dissemination
¢ RIOSc
e R&D Funding
Feedback & Program
Revision

Figure é. Development of the OWH Research Impact Framework
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Development and Adaptation of the OWH
Research Impact and Outcomes Framework (continued)

Impact areas driven by the OWH Mission State-
ment and corresponding definitions were developed
through discussion. RIOSc first defined the desired
impact areas, guided by the mission of the Office.
Next, the subcommittee developed a list of indicators

e Define broad areas of

Impact Areas desired OWH impact

g Metrics

that could be used to measure impact in each desired
area. Finally, a three-level spectrum was developed
for each impact area, in order of increasing impact
(Figure 7).

e Develop indicators to
measure impact in
each desired area

e Place metrics
Spectrum along a continuum

of impact

Figure 7. Development of Key Elements of the Research Impact Framework
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Development and Adaptation of the OWH
Research Impact and Outcomes Framework (continued)

The OWH Mission Statement is to protect and advance the health of women through
science, education, and outreach, which includes advocating for the participation
of women in clinical trials and sex and gender subpopulation analyses. The impact
areas are Engagement, Advocacy, Significance & Alignment, and Innovation; defini-
tions are provided in Figure 8. To summarize, Engagement recognizes meaningful
two-way interaction and collaboration between the researchers and relevant
stakeholders. Advocacy recognizes influence of research results in the policy

The impact
areas reflect

the multifaceted realm. Significance & Alignment focus on the scientific/regulatory science impact.
Innovation highlights novelty and inventiveness. The impact areas reflect the multi-

nature of the faceted nature of the OWH Mission: Engagement and Advocacy are oriented toward

OWH Mission: the dissemination and communication of scientific advances in women'’s health,
whereas Significance & Alignment and Innovation speak to the substantive scien-

Engagement tific impact of research outcomes.

and Advocacy

are oriented
toward the
dissemination and

Engagement

e Harnessing appropriate expertise and capabilities, attracting key players to
ensure the progress of the FDA OWH mission.

communication of

scientific advances

in women’s
health, whereas
Significance &
Alignment and
Innovation speak
to the substantive
scientific impact
of research
outcomes.

12

Advocacy

e Increasing awareness to influence decisions and actions by stakeholders in
regard to sex and gender-specific women’s health.

Significance & Alignment

e Ensuring funding decisions and research outcomes advance knowledge of
sex and gender-specific women’s health.

¢ Producing a new and measurable shift in the landscape of sex and
gender-specific women’s health.

Figure 8. Impact Areas and Definitions

FDA Office of Women'’s Health Research Impact and Outcomes Framework
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Development and Adaptation of the OWH
Research Impact and Outcomes Framework (continued)

Following the development of impact areas, RIOSc
developed metrics for the measurement of impact and
outcomes in each area. As with the impact areas, the
metrics were tailored to the specific context of FDA
OWH. Close to 60 metrics were initially brainstormed
over the course of several discussions; later, the
selection was narrowed down to around 6-12 metrics
per impact area (Figure 10). Metrics could be applied
to more than one impact area.

The group ensured that metrics within each impact
area provided coverage of prospective and retro-
spective application. Some metrics may be more
appropriately applied retrospectively than pro-

spectively, and vice versa. The RIOSc created these
categories of metrics to reflect the traditional life
cycle of a research project. The prospective metrics
are considered prior to the start of the research when
project funding is being determined. These prospec-
tive metrics aid in selecting projects which best align
with OWH research, mission, and identified priority
funding areas. The retrospective metrics are applied
at the completion of the research project and are uti-
lized to assess and report the impact of the project and
may be used to evaluate gaps in the research portfolio
(Figure 9). Measurable retrospective and prospective
metric examples can be found in Table 1.

Projects
Selected

N
Research Prospective Retrospective
Proposal (e Metrics Metrics
Submitted Evaluated Evaluated
J
Research Gaps Impact
Evaluated Assessed

Figure 9. Prospective and Retrospective Metrics Diagram

FDA Office of Women’'s Health Research Impact and Outcomes Framework 13



OWH Metrics by Impact Area

Figure 10

METRICS: Engagement

EN1. Results in requests for partnership/collaboration/invitations to present or participate in relevant
external research projects

EN2. Involves relevant internal content matter experts and other primary FDA stakeholders in guiding
the research project

EN3. Referenced in communications from Agency leadership

EN4. Involves appropriate input from academia, industry, patient/advocacy groups, when additional
expertise would enhance the feasibility, quality, or impact of the research

EN5. Involves collaborations with academia, industry, patient/advocacy groups, when additional exper-
tise would enhance the feasibility, quality, or impact of the research

ENé6. Results in interactions through social media, such as blog comments and linkages, retweets, visits
to webpage

EN7. Involves scientists from more than one FDA Office or Center, when additional Center involvement
would enhance the feasibility, quality, or impact of the research

EN8. Contributes to a scientific publication that is subsequently cited by others

EN9. Receives endorsement or letter of recommendation from relevant experts/stakeholders

METRICS: Advocacy

AD1. Communicated to appropriate internal stakeholders (e.g., through internal scientific seminar)

AD2. Spurs additional research activities

AD3. Contributes to a Clinical Care Guideline

AD4. Disseminated through public forum, such as national presentation or public workshop

AD5. Triggers additional sex and gender-specific women’s health research by other federal agencies
ADé6. Disseminated through media, including social media, press release, print media, television

AD7. Resultsin anincrease in appropriations

14 FDA Office of Women'’s Health Research Impact and Outcomes Framework



OWH Metrics by Impact Area (continued)

Figure 10 [continued)

METRICS: Significance & Alignment

SA1.
SA2.
SA3.
SA4.
SAS.
SA6.

SA7.
SA8.
SA9.
SA10.
SAT1.
SA12.
SA13.
SA14.

Includes sex and gender reporting and analysis

Results in an invitation to speak at a public forum, such as national presentation or public workshop
Changes regulatory knowledge, practice, or methodology

Aligns with OWH, Center, and FDA research priorities

Included as expert content within a Public Advisory Committee

Changes evidentiary requirements (e.g., clinical to animal or modeling studies; new endpoints;
DDTs/MDDTs])

Responsive to emerging regulatory or public health issue

Results in an employee invention report or patent application

Contributes to consumer advisories, labelling, industry warnings, recalls, etc.
Addresses an unmet need in sex and gender-specific women’s health
Contributes to scientific methodology that is subsequently used by others
Results in a licensing agreement

Aligns with relevant initiatives across federal agencies and globally

Facilitates development and evaluation of FDA-regulated products and practices
(e.g., decreasing time/cost)

METRICS: Innovation

INT.

IN2.
IN3.

IN4.
INS.
IN6.
IN7.
IN8.
IN9.
IN10.

First-time application of an established technique/method to study sex and gender-specific women'’s
health

Results in an employee invention report

Recognized as significantly groundbreaking (for example, resulting in a nomination for internal
Center or FDA awards, or contributing toward receipt of FDA Scientific Achievement Award)

First-time interdisciplinary approach to study sex and gender-specific women'’s health
Results in a patent application

Results in a patent award

Results in a licensing agreement

Utilization of the licensing agreement outcome

Recognition through peer review that research has the potential for groundbreaking discovery

Recognition of the innovative results of the research through peer review

FDA Office of Women'’s Health Research Impact and Outcomes Framework 15



OWH Impact Spectrum with Aligned Metrics

The OWH R&D team created a spectrum of impact for
each impact area. The left side of the spectrum con-
siders low impact research proposals; these projects
meet the minimal requirements of recognition and
relevance, for example. The right side of the spectrum
considers research proposals with higher impact;

Figure 11

SPECTRUM: Engagement

these projects often lead to an actionable change in
the regulatory science field. The metrics were aligned
along the spectrum to demonstrate their weight and
significance (Figure 11). The Framework, spectrum of
impact and aligned metrics are also presented in out-
line form in Appendix C.

Relevant experts/stakeholders

Relevant experts/stakeholders
value the (proposed) work

provide resources necessary for
the (proposed) work

Relevant experts/stakeholders
execute and/or use the research

Contribution

EN1. Results in requests for . Involves relevant internal EN3. Referenced in commu-
partnership/collabora- content matter experts nications from Agency
tion/invitations to present and other primary FDA leadership
or participate in relevgnt stakeholders.in guiding the ENS. Involves collaborations with
external research projects research project T :

academia, industry, patient/

ENé6. Results in interactions . Involves appropriate input advocacy groups, when
through social media, such from academia, industry, additional expertise would
as blog comments and patient/advocacy groups, enhance the feasibility,
linkages, retweets, visits to when additional expertise quality, or impact of the
webpage would enhance the feasi- research

EN9. Receives endorsement or bility, quality, or impact of EN7. Involves scientists from
letter of recommendation the research more than one FDA Office
from relevant experts/ or Center, when additional
stakeholders Center involvement would

enhance the feasibility,
quality, or impact of the
research

EN8. Contributes to a scientific
publication that is subse-
quently cited by others
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OWH Impact Spectrum with Aligned Metrics (continued)

Figure 11 [continued)]

SPECTRUM: Advocacy

Findings lead to increased
knowledge base for future Findings are implemented or lead
Findings are disseminated regulatory or research activities to increased capacity

Awareness

AD1. Communicated to appro- AD2. Spurs additional research AD3. Contributes to a Clinical
priate internal stakeholders activities Care Guideline
(e.g., through internal scien-

__ _ AD5. Triggers additional sex and AD7. Resultsin anincrease in
tific seminar) . , L
gender-specific women’s appropriations
AD4. Disseminated through health research by other
public forum, such as federal agencies
national presentation or
public workshop

AD6. Disseminated through
media, including social
media, press release, print
media, television
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OWH Impact Spectrum with Aligned Metrics (continued)

Figure 11 [continued]

SPECTRUM: Significance & Alignment

Research addresses a Research informs regulatory Research contributes to change in
priority area science and practice regulatory science and practice

Relevance Applicability
SA1. Includes sex and gender SA2. Resultsin aninvitation to SA3. Changes regulatory
reporting and analysis speak at a public forum, knowledge, practice, or
SA4. Aligns with OWH, Center such as national presenta- methodology
and FDA research priorities tion or public workshop SA6. Changes evidentiary
. . SA5. Included as expert content requirements (e.g., clin-
SA7. R t
r:;flc:;j:;eo:peungﬁggrlzgLth within a Public Advisory ical to animal or modeling
icoue Committee studies; new endpoints;
: o DDTs/MDDTs])
SA10. Addresses an unmet need SA11. Contributes to sugntlflc .
in sex and gender-specific methodology that is subse- SA8. Results in an employee
women’s health quently used by others invention report or patent
application

SA13. Aligns with relevant
initiatives across federal
agencies and globally

SA9. Contributes to consumer
advisories, labelling,
industry warnings, recalls,
etc.

SA12. Results in a licensing
agreement

SA14. Facilitates development and
evaluation of FDA-regulated
products and practices
(e.g., decreasing time/cost)
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OWH Impact Spectrum with Aligned Metrics (continued)

Figure 11 [continued]

SPECTRUM: Innovation

Early stages of novel
investigation with recognized Novel findings illuminate path Shifting of an existing
innovative potential toward transformation scientific paradigm

Transformation

IN1. First-time application of IN2. Resultsin an employee IN6. Results in a patent award
an established technique/ invention report IN7. Results in a licensing
method to study sex and : S

. _ IN3. Recognized as signifi- agreement
gender-specific women’s cantly groundbreaking o _ .
health L2 IN8. Utilization of the licensing

(for example, resulting in
. . . T o . agreement outcome

IN4. First-time interdisciplinary a nomination for internal
approach to study sex and Center or FDA awards, or
gender-specific women’s contributing toward receipt
health of FDA Scientific Achieve-

IN9. Recognition through peer ment Award)

review that research has the IN5. Results in a patent
potential for groundbreaking application

discovery IN10. Recognition of the innova-

tive results of the research
through peer review
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Implementation:

OWH Application of the Framework

Each year, the Office of Women'’s Health issues a call
for quad charts for the intramural research program.
Aquadchartisaone-page documentinwhich the Prin-
cipal Investigator provides the project title, specific
aims of the project, as well as objectives and expected
outcomes of the potential research proposal. The
quad charts are reviewed and ranked by the center/
office that will be conducting the research. Also, the
quad charts are independently reviewed and ranked
by OWH to select projects for full proposal develop-
ment. Prior to the implementation of the Framework,
the quad charts were assessed and selected for pro-
posal development based on the following criteria:

e Cross-Cutting Issues

e Stakeholder Interest

e FDA Mission

e OWH Roadmap Priority Area

e FDA Responsibility for Research

e Knowledge Gap in Women's
Health or Sex Differences

e Hypothesis/Research Question/Objective

e Experience and Qualifications of
Applicant(s)/Past Performance

e Impact

Prior to implementation of the Framework, the pro-
posals were reviewed by scientific experts from within
and outside of FDA, and assessed for funding based
on the following elements:

e Hypothesis/Research Question
e Study Design/Method
e Feasibility, Relevance
e Personnel/Past Performances

e Budget
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Implementation:

OWH Application of the Framework (continued)

Previously, afteraproject was completed, an outcomes
assessment was performed to determine regulatory
and scientific impact based on these criteria:

eKnowledge Gap

¢ Disseminating Scientific Knowledge
e Regulatory Impact

e Uptake of Research

e Catalyst for Future Research.

The Research Impact and Outcomes Framework
expands OWH’s previous metrics to more effec-
tively measure outcomes and impacts in the areas
of: Engagement, Advocacy, Significance & Alignment,
and Innovation. This Framework will be used to pro-
spectively guide funding decisions and retrospectively

assess project outcomes and impact.

For each metric, Table 1 provides examples of specific
metric measurements developed by OWH R&D which
may assist other organizations or groups when imple-
menting the RIO Framework. This will be utilized by
OWH R&D prospectively (e.g., Funding Selection cri-
teria) or retrospectively (e.g., assessment of project
outcome). OWH will modify its proposal review forms
to ensure that the appropriate metrics are evaluated
and considered in the project selection process and
disseminate selection criteria to potential applicants
within FDA. OWH will also revise its final report tem-
plate and proactively follow-up on projects to more
effectively identify and capture project outcomes and
impact.
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OWH RIO Framework Model

Table 1
Engagement
Funding Proiect
. Examples of OWH Identifying Selection J
Metric . — Outcome
Metric Measurements Criteria .
: (Retrospective)
(Prospective)
EN1. Results in requests for partnership/ e Presentations and participation in
collaboration/invitations to present scientific meetings X
or participate in relevant external
research events
EN2. Involves relevant internal content e Subject matter experts within and
matter experts and other primary FDA outside of FDA reviewed proposal
stakeholders in guiding the research « Subject matter experts part of X
project study team
EN3. Referenced in communications from e Study results in referenced
Agency leadership communications from Agency X
leadership (e.g., publications,
presentations and blogs)
EN4. Involves appropriate input from e External review comments and
academia, industry, patient/advocacy input from subject matter experts
groups, when additional expertise note that additional expertise X
would enhance the feasibility, quality, enhances the research
or impact of the research (YES or NOJ
ENS. Involves collaborations with academia, | e Collaborator on project from
industry, patient/advocacy groups, external stakeholder
when additional expertise would X
enhance the feasibility, quality, or
impact of the research
ENé6. Results in interactions through social e Study results shared through
media, such as blog comments and social media X
linkages, retweets, visits to webpage « Study results highlighted on FDA
webpages, OWH e-updates
EN7. Involves scientists from more than one | e Study team and collaborations
FDA Office or Center, when additional with members from more than
Center involvement would enhance one Office or FDA Center X
the feasibility, quality, or impact of the
research
ENB8. Contributes to a scientific publication e Citation count for scientific
that is subsequently cited by others publications X
EN9. Receives endorsement or letter e Endorsement or letter of
of recommendation from relevant recommendation from experts/ X X
experts/stakeholders stakeholders
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OWH RIO Framework Model (continued)

Table 1 [continued)

Advocacy

Funding
Selection
Criteria
(Prospective)

Project
Outcome
(Retrospective)

Examples of OWH Identifying

Metric Metric Measurements

AD1. Communicated to appropriate internal | e Sharing research findings with

stakeholders (e.g., through internal appropriate Centers/Offices
scientific seminar) (e.g., internal scientific seminar,
meeting with review divisions, X

disseminated to Senior Science
Council and Women'’s Health
Research Steering Committee)

AD2. Spurs additional research activities e Use PlumX Metrics to capture
research-specific social media X
mentions
AD3. Contributes to a Clinical Care Guideline | ¢ Research produces a Clinical
Care Guideline or statement X
AD4. Disseminated through public forum, ¢ Scientific workshops
such as national presentation or public | 4 presentations X
workshop
AD5. Triggers additional sex and gender- e Follow up on research conducted
specific women'’s health research by by other federal agencies X

other federal agencies

AD6. Disseminated through media, including | e Study results disseminated
social media, press release, print through external communications X
media, television...

AD7. Resultin an increase in appropriations | ¢ Research focuses on issues
prioritized by federal mandates X
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OWH RIO Framework Model (continued)

Table

1 [continued)

Significance & Alignment

Funding Proiect
. Examples of OWH ldentifying Selection J
Metric . — Outcome
Metric Measurements Criteria .
. (Retrospective)
(Prospective)
SA1. Includes sex and gender reporting and | e Includes sex and gender
analysis reporting and analysis X X
(YES or NO)
SA2. Results in an invitation to speak at e Scientific workshops and
a public forum, such as national presentations X
presentation or public workshop (YES or NOJ
SA3. Changes regulatory knowledge, e Changes regulatory knowledge,
practice, or methodology practice, or methodology e.g., X
Guidance Documents (YES or NO)
SA4. Aligns with OWH, Center, and FDA ¢ Aligns with OWH, Center, and
research priorities FDA research priorities X
(YES or NO)
SA5. Included as expert content within a e Included as expert content within
Public Advisory Committee a Public Advisory Committee X
(YES or NO)
SA6. Changes evidentiary requirements ¢ Changes evidentiary
(e.g., clinical to animal or modeling requirements X
studies; new endpoints; DDTs/MDDTs) (YES or NO)
SA7. Responsive to emerging regulatory or | « Responsive to emerging
public health issue regulatory or public health issue X X
(YES or NO)
SA8. Results in an employee invention report | ¢ Results in an employee invention
or patent application report or patent application X
(YES or NO)
SA9. Contributes to consumer advisories, e Contributes to consumer
labelling, industry warnings, recalls, advisories, labelling, industry X
etc. warnings or recalls (YES or NO)
SA10. Addresses an unmet need in sex and ¢ Addresses an unmet need in sex
gender-specific women’s health and gender-specific women'’s X X
health (YES or NO)
SA11. Contributes to scientific methodology | ¢ Development of new models, new
that is subsequently used by others tools, and new theories
L N X
o Citation count for novel scientific
methodology used
SA12. Results in a licensing agreement e Results in a licensing agreement
(YES or NO) X
SA13. Aligns with relevant initiatives across | e Results in collaborations with
federal agencies and globally external stakeholders X X
(YES or NOJ
SA%4. Facilitates development and evaluation | e Follow-up through progress
of FDA-regulated products and reports and final research X X
practices (e.g., decreasing time/cost) publication(s)
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OWH RIO Framework Model (continued)

Table 1 [continued)

Innovation

review reports or letters to the
editor

Funding Proiect
. Examples of OWH ldentifying Selection J
Metric . I Outcome
Metric Measurements Criteria .
. (Retrospective)
(Prospective)
INT. First-time application of an e Development of new models, new
established technique/method to study | tools, and new theories to study X X
sex and gender-specific women's sex and gender
health
IN2. Results in an employee invention ¢ Results in an employee invention
report report (YES or NOJ X
IN3. Research recognized as significantly e Scientific awards
groundbreaking (for example,
resulting in a nomination for internal X
Center or FDA awards, or contributing
toward receipt of FDA Scientific
Achievement Award])
IN4. First-time interdisciplinary approach e First-time interdisciplinary
to study sex and gender-specific approach to study sex and X
women’s health gender-specific women’s health
(YES or NO)
IN5. Results in a patent application e Results in a patent application
(YES or NO) X
IN6. Results in a patent award ¢ Results in a patent award
(YES or NO) X
IN7. Results in a licensing agreement e Results in a licensing agreement
(YES or NO) X
IN8. Utilization of the licensing agreement | e Results in a signed license report
outcome at the FDA Technology Transfer X
Program Office
IN9. Recognition through peer review ¢ Positive feedback indicating the
that research has the potential for potential for a groundbreaking X X
groundbreaking discovery discovery noted in peer review
reports or letters to the editor
IN10. Recognition of the innovative results of | e Positive feedback recognizing
the research through peer review innovative results noted in peer X X

FDA Office of Women'’s Health Research Impact and Outcomes Framework

25



Future Applications: Gap Analysis

A Gap Analysis utilizes Key Performance Indica-
tors (KPls) to determine whether a project will have
an impact on an organization’s mission and goals. In
essence, a Gap Analysis shows where an organization
is deficient in achieving the stated mission and can
be completed retrospectively. The Framework met-
rics can be used in an Impact Analysis to help identify
KPIs and establish the current state of OWH's impact.
The R&D program can apply this knowledge to a Gap
Analysis, and direct project funding based on the

Key Performance
Indicators

L\

Impact Analysis

»s

evaluation of potential project impact relative to the
deficiencies in current project impact. For example,
Impact on Clinical Care Guidelines is 1% of the port-
folio; a KPI could be the number of funded projects
that contribute to a Clinical Care Guideline to increase
by 20% over the next 5 years. The Gap is 20%. Once
identified, the specific process for “Closing the Gap” is
developed among the team and progress is measured
at specified time intervals.

Desired
Goals
KPIs

Gap Analysis

Figure 12. Process from Impact to Gap Analysis
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Conclusion

The Research Impact and Outcomes Framework
serves as a guide to assess the progress and Impact
of an organization’s mission. Specifically, this report
follows extensively the development of the Office
of Women’s Health Research Impact and Outcomes
Framework. Through a six-step process, organiza-
tions will have the ability to facilitate the development
and adaptation of a Research Impact and Outcomes
Framework that meets their organizational needs.
Successful creation of an Impact and Outcomes
Framework begins with garnering diverse expertise
to form the Framework Development Committee. It
further focuses on developing a foundation for the
framework embedded firmly in the organizational
mission. The identification of impact areas is then fol-
lowed by the development of measurable metrics for

each impact area, and alignment of the metrics on a
spectrum to provide organization of the metrics along
a continuum.

With a guide in place to assess past research and
to steer future research, an organization can more
effectively analyze the impact of each project and can
detect gaps in their research portfolio. Although the
initial intent was measurement of research impact
and outcomes, due to the depth and breadth of the
completed Framework, itis applicable across all OWH
mission areas. Thus, a tangible tool is now available
for measurement and reporting of meeting the mis-
sion in addition to planning future directions. This
guide could also prove useful across a diverse array
of programs and organizational environments.
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Appendix A: Brief Review of
Impact Frameworks for Biomedical and Health Research

Payback Framework

The Payback Framework, published by Buxton and Hanney in 1996, consists of two primary structures:
a multidimensional categorization of impact and a logic model of processes (Buxton and Hanney 1996,
Hanney 2013). The main categories of impact include the traditional academic areas of knowledge
production and capacity-building for future research, as well as the wider impact areas of informing
policies, improvements in population health, and broad economic benefits. The logic model envisions a
research project interacting with its environment first through Research Needs Assessment and later
through Dissemination. Dissemination contributes to policy decisions that ultimately impact health and
wider societal impact.

Canadian Academy of Health Sciences Making an Impact Framework

The Canadian Academy of Health Sciences led an interdisciplinary project to investigate whether
there is a “best method” for assessing impact of health research in Canada, and what the “best
metrics” may be for assessing and improving health outcomes (Panel on Return on Investment in
Health Research 2009). The Framework builds on the Payback Model (Buxton and Hanney 1996)

and identifies the roles of stakeholders, including government, the public, public groups, and the
healthcare industry. A logic model is presented in which research activity and results contribute to
decision-making, which in turn affects health care and determinants of health. The ultimate outcomes
of the logic model are improvements in population health and economic and social prosperity, which
are seen to mutually reinforce one another. Accordingly, five categories of health research impacts
are presented: Advancing Knowledge, Building Capacity, Informing Decision-Making, Health Impacts,
and Broad Socio-economic Impacts. A “menu” of proposed metrics is presented for each category

of impact. Several bibliometric indicators are proposed for Advancing Knowledge. Capacity-Building
contains metrics pertaining to personnel, funding, and infrastructure. Metrics in Informing Decision-
Making include use of the research in guidelines and education material, collaborations with industry,
and utilization in public policy and advocacy publications. Health Impacts include epidemiological
measures, such as prevalence, incidence, quality-adjusted life-years, and patient-reported outcome
measures, as well as measures of social/environmental risk factors. Broad Economic and Social
Impacts consist of econometric and sociological concepts, ranging as far as to include happiness and
socioeconomic status.

Institute of Medicine Degrees of Impact Framework

In 2009, the Institute of Medicine established the Harvey V. Fineberg Impact Fund, in order to fund
research on “controversial and complex issues that government and other institutions are not able

or willing to support” (National Academy of Medicine 2016). The “Degrees of Impact Thermometer”
graphic accompanied the announcement of this fund (Fineberg 2013). The “Degrees of Impact
Thermometer” presents a continuum of impact, beginning with Spreading the Message; progressing
through Receiving Recognition, Informing the Field, and Inspiring Action; and culminating with
Effecting Change. In this framework, publication and recognition in the scientific realm occupies a
lower standing, whereas outcomes such as the enactment of legislation, designation of appropriations,
and policy change are found at the highest level of impact. The ultimate impact is the improvement of
health outcomes.
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Centers for Disease Control and Prevention Science Impact Framework

The Centers for Disease Control and Prevention (CDC) developed a Science Impact Framework

to assess scientific influence of CDC activities. The framework is presented as an adaptation and
extension of the Institute of Medicine Degrees of Impact Framework (Centers for Disease Control
and Prevention Office of the Associate Director for Science 2015). The CDC chose to position their
framework as a Science Framework rather than a Research Framework to encapsulate other
important activities of the CDC, including public health guidelines and recommendations. The CDC
Science Impact Framework presents five domains of influence: Disseminating Science, Creating
Awareness, Catalyzing Action, Effecting Change, and Shaping the Future, with the ultimate goal

of changing health outcomes. The framework does not position the domains or indications along

a progression of chronology or importance, noting that “the degree of impact is not necessarily

a progression.” Potential measurable indicators corresponding to each domain of influence are
presented (Centers for Disease Control and Prevention Office of the Associate Director for Science).
Traditional indicators such as publications, presentations, and training are listed under the heading
of Disseminating Science. Indicators that reach more broadly include information sharing and
communications among professional societies (Creating Awareness), advocacy among government
and non-government entities (Catalyzing Action), and legal/policy changes (Effecting Change).
Implementation of public health programs, reduction in economic burden, and health outcomes
contribute to Shaping the Future, although the Framework states that health outcomes are the
ultimate goal of all 5 domains of impact.

Appendix B: Glossary of Terms

DDTs: Drug development tools

Gap Analysis: Utilizes Key Performance Indicators (KPIs) to determine whether a project will have

an impact on an organization’s mission and goals. In essence, a Gap Analysis shows where an
organization is deficient in achieving the stated mission. A Gap Analysis cannot be performed until two
things are known: the current state of an organization’s impact and the KPIs that will demonstrate
achievement of the mission. Once these are recognized, the evaluation of project funding can be
directed through evaluation of the project impact compared to the deficiencies in current organization
impact.

Impact: There is not a generally accepted definition of research impact (Bernard Becker Medical
Library 2016). In general, impact refers to the long-term consequences of research (Taylor-Powell,
Jones et al. 2003). NIH provides a description of the impact of NIH research that encompasses
improvements in population health, advances in medicine and scientific knowledge, and economic
productivity and growth (National Institutes of Health 2017). The Research Excellence Framework
defines impact as “an effect on, change or benefit to the economy, society, culture, public policy or
services, health, the environment or quality of life, beyond academia” (REF 2014 2012, Penfield, Baker
et al. 2014).

Impact Analysis: An Impact Analysis categorizes past, current, and future projects to determine an
organization’s project funding direction. Impact Analysis is a tool to help establish Key Performance
Indicators for the organization in a Gap Analysis. Reviewing past projects for historical impact and on-
going evaluations of current and potential opportunities can be used to guide mission-directed funding
decisions.

Indicator: Indicators are “specific, concrete examples that demonstrate research impact as a result
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of a research finding or output” (Sarli, Dubinsky et al. 2010). They may be qualitative or quantitative
(Kosten 2016).

Key Performance Indicator: A Key Performance Indicator (KPI) is a type of performance measurement
used to evaluate the success of an organization or of a particular activity in which it engages. KPls can
reflect operational goals or progress toward strategic goals.

MDDTs: Medical device development tools

Metric: Metrics are quantitative measures used to assess impact. Examples include number of

trained personnel recruited, number of publications, and estimated costs avoided in a disease area
(Penfield, Baker et al. 2014, Searles, Doran et al. 2016). Metrics may be tailored to the feasibility of data
collection to minimize overly burdensome processes (Searles, Doran et al. 2016)

Output: Research outputs are “products generated by a research study and disseminated by research
investigators who discuss or interpret the findings of the research study” (Sarli, Dubinsky et al. 2010).
Examples of research outputs include publications for scientific or lay audiences, algorithms, or
license agreements or patients (Sarli, Dubinsky et al. 2010).

Outcome: Outcomes are measurable results of research. Unlike impact, which is generally long-term,
outcomes can be measured in the short or intermediate term.

Sex and Gender-Specific Women's Health: Sex and gender-specific women'’s health encompasses the
range of topics within women'’s health: sex/gender differences in conditions that affect both women and
men; conditions that are more common among women; and conditions specific to female sex organs.

Appendix C: OWH Framework in Outline Format

|. Engagement: Harnessing appropriate expertise and capabilities, attracting key players to ensure
the progress of the FDA OWH mission.

a. Recognition: Relevant experts/stakeholders value the (proposed) work.

i. Results in requests for partnership/collaboration/invitations to present or participate in
relevant external research events.

ii. Results in interactions through social media, such as blog comments and linkages,
retweets, visits to webpage.

iii. Receives endorsement or letter of recommendation from relevant experts/stakeholders.

b. Contribution: Relevant experts/stakeholders provide resources (financial, material, intellectual)
that are necessary for the (proposed) work.

i. Involves relevant internal content matter experts and other primary FDA stakeholders in
guiding the research project.

ii. Involves appropriate input from academia, industry, patient/advocacy groups, when
additional expertise would enhance the feasibility, quality, or impact of the research.

c. Action: Relevant experts/stakeholders execute and/or use the research.
i. Referenced in communications from Agency leadership.

ii. Involves collaborations with academia, industry, patient/advocacy groups, when additional
expertise would enhance the feasibility, quality, or impact of the research.

iii. Involves scientists from more than one FDA Office or Center, when additional Center
involvement would enhance the feasibility, quality, or impact of the research.
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iv. Contributes to a scientific publication that is subsequently cited by others.

[I. Advocacy: Increasing awareness to influence decisions and actions by stakeholders regarding sex
and gender-specific women’s health.

a. Awareness: Findings are disseminated.

i. Communicated to appropriate internal stakeholders (e.g., through internal scientific
seminar).

ii. Disseminated through public forum, such as national presentation or public workshop.
iii. Disseminated through media, including social media, press release, print media, television.

b. Influence: Findings lead to increased knowledge base for future regulatory or research
activities.

i. Spurs additional research activities.

ii. Triggers additional women'’s health research by other federal agencies.
c. Action: Findings are implemented or lead to increased capacity.

i. Contributes to a Clinical Care Guideline.

ii. Results in an increase in appropriations.

[Il. Significance & Alignment: Ensuring funding decisions and research outcomes advance knowledge
of sex and gender-specific women’s health.

a. Relevance: Research addresses a priority area.
i. Includes sex and gender reporting and analysis.
ii. Aligns with OWH, Center, and FDA Research Priorities.
li. Responsive to emerging regulatory or public health issue.
iv. Addresses an unmet need in sex and gender-specific women’s health.

v. Aligns with relevant initiatives across federal agencies and globally, particularly NIH ORWH
Research Priority Areas.

b. Applicability: Research informs regulatory science and practice.

i. Results in an invitation to speak at a public forum, such as national presentation or public
workshop.

ii. Included as expert content within a Public Advisory Committee.
iii. Contributes to scientific methodology that is subsequently used by others.
c. Action: Research contributes to change in regulatory science and practice.
i. Changes regulatory knowledge, practice, or methodology.

ii. Changes evidentiary requirements (e.g., clinical to animal or modeling studies; new
endpoints; DDTs/MDDTs).

iii. Results in an employee invention report or patent application.
iv. Contributes to consumer advisories, labelling, industry warnings, or recalls.
v. Results in a licensing agreement.

vi. Facilitates development and evaluation of FDA-regulated products and practices (e.qg.,
decreasing time/cost).
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IV. Innovation: Producing a new and measurable shift in the landscape of sex and gender-specific
women’s health.

a.Exploration: Early stages of novel investigation with recognized innovative potential.

i. First-time application of an established technique/method to study sex and gender-specific
women’s health.

ii. First-time interdisciplinary approach to study sex and gender-specific women’s health.

iii. Recognition through peer review that research has the potential for groundbreaking
discovery.

b. Discovery: Novel findings illuminate path toward transformation.
i. Results in an employee invention report.

ii. Recognized as significantly groundbreaking (for example, resulting in a nomination
for internal Center or FDA awards, or contributing toward receipt of FDA Scientific
Achievement Award).

iii. Results in a patent application.
iv. Recognition of the innovative results of the research through peer review.
c. Transformation: Shifting of an existing scientific paradigm.
i. Results in a patent award.
ii. Results in a licensing agreement.

iii. Utilization of the licensing agreement outcome.
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