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Fostering the Culture of Convergence in Research National Academies Press
Over the last few decades, research, activity, and funding has been devoted to improving the recruitment, retention, and
advancement of women in the fields of science, engineering, and medicine. In recent years the diversity of those
participating in these fields, particularly the participation of women, has improved and there are significantly more women
entering careers and studying science, engineering, and medicine than ever before. However, as women increasingly enter
these fields they face biases and barriers and it is not surprising that sexual harassment is one of these barriers. Over thirty
years the incidence of sexual harassment in different industries has held steady, yet now more women are in the workforce
and in academia, and in the fields of science, engineering, and medicine (as students and faculty) and so more women are
experiencing sexual harassment as they work and learn. Over the last several years, revelations of the sexual harassment
experienced by women in the workplace and in academic settings have raised urgent questions about the specific impact of
this discriminatory behavior on women and the extent to which it is limiting their careers. Sexual Harassment of Women
explores the influence of sexual harassment in academia on the career advancement of women in the scientific, technical,
and medical workforce. This report reviews the research on the extent to which women in the fields of science, engineering,
and medicine are victimized by sexual harassment and examines the existing information on the extent to which sexual
harassment in academia negatively impacts the recruitment, retention, and advancement of women pursuing scientific,
engineering, technical, and medical careers. It also identifies and analyzes the policies, strategies and practices that have
been the most successful in preventing and addressing sexual harassment in these settings.
Public Health Consequences of E-Cigarettes National Academies Press
The spring of 2020 marked a change in how almost everyone conducted their personal and
professional lives, both within science, technology, engineering, mathematics, and medicine
(STEMM) and beyond. The COVID-19 pandemic disrupted global scientific conferences and
individual laboratories and required people to find space in their homes from which to work.
It blurred the boundaries between work and non-work, infusing ambiguity into everyday
activities. While adaptations that allowed people to connect became more common, the evidence
available at the end of 2020 suggests that the disruptions caused by the COVID-19 pandemic
endangered the engagement, experience, and retention of women in academic STEMM, and may roll
back some of the achievement gains made by women in the academy to date. Impact of COVID-19 on
the Careers of Women in Academic STEMM identifies, names, and documents how the COVID-19
pandemic disrupted the careers of women in academic STEMM during the initial 9-month period
since March 2020 and considers how these disruptions - both positive and negative - might
shape future progress for women. This publication builds on the 2020 report Promising
Practices for Addressing the Underrepresentation of Women in Science, Engineering, and
Medicine to develop a comprehensive understanding of the nuanced ways these disruptions have
manifested. Impact of COVID-19 on the Careers of Women in Academic STEMM will inform the
academic community as it emerges from the pandemic to mitigate any long-term negative
consequences for the continued advancement of women in the academic STEMM workforce and build
on the adaptations and opportunities that have emerged.
The Health Effects of Cannabis and Cannabinoids CRC Press
First multi-year cumulation covers six years: 1965-70.
Advanced Research Instrumentation and Facilities National Academies Press
This book focuses on advances made in both materials science and scaffold development techniques, paying close attention to
the latest and state-of-the-art research. Chapters delve into a sweeping variety of specific materials categories, from composite
materials to bioactive ceramics, exploring how these materials are specifically designed for regenerative engineering
applications. Also included are unique chapters on biologically-derived scaffolding, along with 3D printing technology for
regenerative engineering. Features: Covers the latest developments in advanced materials for regenerative engineering and
medicine. Each chapter is written by world class researchers in various aspects of this medical technology. Provides unique
coverage of biologically derived scaffolding. Includes separate chapter on how 3D printing technology is related to regenerative

engineering. Includes extensive references at the end of each chapter to enhance further study.
Sexual Harassment of Women John Wiley & Sons
"The Nation has lost sight of its public health goals and has allowed the system of public health to fall into 'disarray'," from The Future of Public Health.
This startling book contains proposals for ensuring that public health service programs are efficient and effective enough to deal not only with the topics
of today, but also with those of tomorrow. In addition, the authors make recommendations for core functions in public health assessment, policy
development, and service assurances, and identify the level of government--federal, state, and local--at which these functions would best be handled.
Human Genome Editing Walter de Gruyter GmbH & Co KG
Millions of Americans use e-cigarettes. Despite their popularity, little is known about their health effects. Some suggest that e-cigarettes likely confer lower risk
compared to combustible tobacco cigarettes, because they do not expose users to toxicants produced through combustion. Proponents of e-cigarette use also tout the
potential benefits of e-cigarettes as devices that could help combustible tobacco cigarette smokers to quit and thereby reduce tobacco-related health risks. Others are
concerned about the exposure to potentially toxic substances contained in e-cigarette emissions, especially in individuals who have never used tobacco products such
as youth and young adults. Given their relatively recent introduction, there has been little time for a scientific body of evidence to develop on the health effects of e-
cigarettes. Public Health Consequences of E-Cigarettes reviews and critically assesses the state of the emerging evidence about e-cigarettes and health. This report
makes recommendations for the improvement of this research and highlights gaps that are a priority for future research.
Nonlinear Optics of Organic Molecules and Polymers National Academies Press
Risk assessment has become a dominant public policy tool for making choices, based on limited resources, to protect public health and the
environment. It has been instrumental to the mission of the U.S. Environmental Protection Agency (EPA) as well as other federal agencies in
evaluating public health concerns, informing regulatory and technological decisions, prioritizing research needs and funding, and in
developing approaches for cost-benefit analysis. However, risk assessment is at a crossroads. Despite advances in the field, risk assessment
faces a number of significant challenges including lengthy delays in making complex decisions; lack of data leading to significant uncertainty
in risk assessments; and many chemicals in the marketplace that have not been evaluated and emerging agents requiring assessment. Science
and Decisions makes practical scientific and technical recommendations to address these challenges. This book is a complement to the widely
used 1983 National Academies book, Risk Assessment in the Federal Government (also known as the Red Book). The earlier book
established a framework for the concepts and conduct of risk assessment that has been adopted by numerous expert committees, regulatory
agencies, and public health institutions. The new book embeds these concepts within a broader framework for risk-based decision-making.
Together, these are essential references for those working in the regulatory and public health fields.
Regenerative Engineering National Academies Press
The purpose of this volume is to present and discuss the many rich properties of the dynamical systems that appear in life science and
medicine. It provides a fascinating survey of the theory of dynamical systems in biology and medicine. Each chapter will serve to introduce
students and scholars to the state-of-the-art in an exciting area, to present new results, and to inspire future contributions to mathematical
modeling in life science and medicine.
Impact of Covid-19 on the Careers of Women in Academic Sciences, Engineering, and Medicine National Academies Press
Seeking Solutions: Maximizing American Talent by Advancing Women of Color in Academia is the summary of a 2013 conference convened by the
Committee on Women in Science, Engineering and Medicine of the National Research Council to discuss the current status of women of color in
academia and explore the challenges and successful initiatives for creating the institutional changes required to increase representation of women of
color at all levels of the academic workforce. While the number of women, including minority women, pursuing higher education in science,
engineering and medicine has grown, the number of minority women faculty in all institutions of higher education has remained small and has grown
less rapidly than the numbers of nonminority women or minority men. Seeking Solutions reviews the existing research on education and academic
career patterns for minority women in science, engineering, and medicine to enhance understanding of the barriers and challenges to the full
participation of all minority women in STEM disciplines and academic careers. Additionally, this report identifies reliable and credible data source and
data gaps, as well as key aspects of exemplary policies and programs that are effective in enhancing minority women's participation in faculty ranks.
Success in academia is predicated on many factors and is not solely a function of talent. Seeking Solutions elucidates those other factors and highlights
ways that institutions and the individuals working there can take action to create institutional cultures hospitable to people of any gender, race, and
ethnicity.
Reproducibility and Replicability in Science Wiley-VCH
One of the pathways by which the scientific community confirms the validity of a new scientific discovery is by repeating the research that produced it. When a
scientific effort fails to independently confirm the computations or results of a previous study, some fear that it may be a symptom of a lack of rigor in science, while
others argue that such an observed inconsistency can be an important precursor to new discovery. Concerns about reproducibility and replicability have been
expressed in both scientific and popular media. As these concerns came to light, Congress requested that the National Academies of Sciences, Engineering, and
Medicine conduct a study to assess the extent of issues related to reproducibility and replicability and to offer recommendations for improving rigor and transparency
in scientific research. Reproducibility and Replicability in Science defines reproducibility and replicability and examines the factors that may lead to non-
reproducibility and non-replicability in research. Unlike the typical expectation of reproducibility between two computations, expectations about replicability are
more nuanced, and in some cases a lack of replicability can aid the process of scientific discovery. This report provides recommendations to researchers, academic
institutions, journals, and funders on steps they can take to improve reproducibility and replicability in science.
Promising Practices for Addressing the Underrepresentation of Women in Science, Engineering, and Medicine CRC Press
In response to the coronavirus disease 2019 (COVID-19) pandemic and the societal disruption it has brought, national governments and the
international community have invested billions of dollars and immense amounts of human resources to develop a safe and effective vaccine in
an unprecedented time frame. Vaccination against this novel coronavirus, severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2),
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offers the possibility of significantly reducing severe morbidity and mortality and transmission when deployed alongside other public health
strategies and improved therapies. Health equity is intertwined with the impact of COVID-19 and there are certain populations that are at
increased risk of severe illness or death from COVID-19. In the United States and worldwide, the pandemic is having a disproportionate
impact on people who are already disadvantaged by virtue of their race and ethnicity, age, health status, residence, occupation,
socioeconomic condition, or other contributing factors. Framework for Equitable Allocation of COVID-19 Vaccine offers an overarching
framework for vaccine allocation to assist policy makers in the domestic and global health communities. Built on widely accepted foundational
principles and recognizing the distinctive characteristics of COVID-19, this report's recommendations address the commitments needed to
implement equitable allocation policies for COVID-19 vaccine.
Seeking Solutions Springer Nature
Children are the foundation of the United States, and supporting them is a key component of building a successful future. However, millions
of children face health inequities that compromise their development, well-being, and long-term outcomes, despite substantial scientific
evidence about how those adversities contribute to poor health. Advancements in neurobiological and socio-behavioral science show that
critical biological systems develop in the prenatal through early childhood periods, and neurobiological development is extremely responsive
to environmental influences during these stages. Consequently, social, economic, cultural, and environmental factors significantly affect a
child's health ecosystem and ability to thrive throughout adulthood. Vibrant and Healthy Kids: Aligning Science, Practice, and Policy to
Advance Health Equity builds upon and updates research from Communities in Action: Pathways to Health Equity (2017) and From
Neurons to Neighborhoods: The Science of Early Childhood Development (2000). This report provides a brief overview of stressors that
affect childhood development and health, a framework for applying current brain and development science to the real world, a roadmap for
implementing tailored interventions, and recommendations about improving systems to better align with our understanding of the significant
impact of health equity.
Nanomaterials National Academies Press
This book presents a systematic overview of the technologies currently being explored and utilized in the fields of cardiovascular tissue engineering and
regenerative medicine. Considering the unprecedented rapid progress occurring on multiple technological fronts in cardiac tissue engineering, this
important new volume fills a need for an up-to-date, comprehensive text on emerging advanced biological and engineering tools. The book is an
important resource for anyone looking to understand the emerging topics that have the potential to substantially influence the future of the field.
Coverage includes iPS stem cell technologies, nanotechnologies and nanomedicine, advanced biomanufacturing, 3D culture systems, 3D organoid
systems, genetic approaches to cardiovascular tissue engineering, and organ on a chip. This book will be a valuable guide for research scientists,
students, and clinical researchers in the fields of cardiovascular biology, medicine, and bioengineering, as well as industry-based practitioners working in
biomaterial science, nanomaterials and technology, and rapid prototyping and biomanufacturing (3D bioprinting).
Biomaterials in Translational Medicine National Academies Press
Careers in science, engineering, and medicine offer opportunities to advance knowledge, contribute to the well-being of communities, and support the security,
prosperity, and health of the United States. But many women do not pursue or persist in these careers, or advance to leadership positions - not because they lack the
talent or aspirations, but because they face barriers, including: implicit and explicit bias; sexual harassment; unequal access to funding and resources; pay inequity;
higher teaching and advising loads; and fewer speaking invitations, among others. There are consequences from this underrepresentation of women for the nation as
well: a labor shortage in many science, engineering, and medical professions that cannot be filled unless institutions and organizations recruit from a broad and
diverse talent pool; lost opportunities for innovation and economic gain; and lost talent as a result of discrimination, unconscious bias, and sexual harassment.
Promising Practices for Addressing the Underrepresentation of Women in Science, Engineering, and Medicine reviews and synthesizes existing research on policies,
practices, programs, and other interventions for improving the recruitment, retention, and sustained advancement into leadership roles of women in these disciplines.
This report makes actionable recommendations to leverage change and drive swift, coordinated improvements to the systems of education, research, and
employment in order to improve both the representation and leadership of women.
Collection of Publications on Science, Engineering Medicine National Academies Press
Convergence-based research approaches are critical in solving many scientific challenges, which frequently draw on large teams of
collaborators from multiple disciplines. The 2014 report Convergence: Facilitating Transdisciplinary Integration of Life Sciences, Physical
Sciences, Engineering, and Beyond describes the term "convergence" as a multidisciplinary approach that melds divergent areas of expertise
to form conclusions that are inaccessible otherwise. However, a convergence-based approach involves hybrid systems of people, buildings,
and instruments, which pose complex structural and managerial challenges. In October 23�€"24, 2018, the National Academies of
Sciences, Engineering, and Medicine convened a workshop to explore efforts to promote cultures that support convergence-based
approaches to research. The 2014 report served as a foundation for this workshop, allowing participants to further explore convergence as a
valuable and adaptable approach to organizing research. This publication summarizes the presentations and discussions from the workshop.
Science and Decisions Springer Science & Business Media
Students at universities the world over will benefit from the authors' concise treatment, arising out of lectures given for a graduate and advanced
undergraduate course at Penn State University (USA) and University of Technology Delft (NL). The textbook begins by addressing, in general terms,
the phenomena and peculiarities that occur at the nanoscale. In the following five chapters, readers are introduced in detail to nanoscale physics,
chemistry, materials science, and biology, followed by chapters on synthesis and fabrication as well as characterization at the nanoscale. In the next four
chapters a variety of exemplary applications taken from a wide range of sectors are also presented and discussed. Concerns for safety, environmental
impact, workforce development, economic wellbeing, and societal change issues arising from nanotechnology are woven throughout the book and
additionally form the focus of the last two chapters.
The Science of Effective Mentorship in STEMM National Academies Press
This transformative textbook, first of its kind to incorporate engineering principles into medical education and practice, will be a useful tool for physicians, medical
students, biomedical engineers, biomedical engineering students, and healthcare executives. The central approach of the proposed textbook is to provide principles
of engineering as applied to medicine and guide the medical students and physicians in achieving the goal of solving medical problems by engineering principles and
methodologies. For the medical students and physicians, this proposed textbook will train them to “think like an engineer and act as a physician”. The textbook
contains a variety of teaching techniques including class lectures, small group discussions, group projects, and individual projects, with the goals of not just helping
students and professionals to understand the principles and methods of engineering, but also guiding students and professionals to develop real-life solutions. For the
biomedical engineers and biomedical engineering students, this proposed textbook will give them a large framework and global perspective of how engineering
principles could positively impact real-life medicine. To the healthcare executives, the goal of this book is to provide them general guidance and specific examples of

applying engineering principles in implementing solution-oriented methodology to their healthcare enterprises. Overall goals of this book are to help improve the
overall quality and efficiency of healthcare delivery and outcomes.
Vibrant and Healthy Kids National Academies Press
Science, Medicine, and Animals explains the role that animals play in biomedical research and the ways in which scientists, governments,
and citizens have tried to balance the experimental use of animals with a concern for all living creatures. An accompanying Teacher's Guide
is available to help teachers of middle and high school students use Science, Medicine, and Animals in the classroom. As students examine
the issues in Science, Medicine, and Animals, they will gain a greater understanding of the goals of biomedical research and the real-world
practice of the scientific method in general. Science, Medicine, and Animals and the Teacher's Guide were written by the Institute for
Laboratory Animal Research and published by the National Research Council of the National Academies. The report was reviewed by a
committee made up of experts and scholars with diverse perspectives, including members of the U.S. Department of Agriculture, National
Institutes of Health, the Humane Society of the United States, and the American Society for the Prevention of Cruelty to Animals. The
Teacher's Guide was reviewed by members of the National Academies' Teacher Associates Network. Science, Medicine, and Animals is
recommended by the National Science Teacher's Association NSTA Recommends.
An Assessment of ARPA-E National Academies Press
In 2005, the National Research Council report Rising Above the Gathering Storm recommended a new way for the federal government to spur technological
breakthroughs in the energy sector. It recommended the creation of a new agency, the Advanced Research Projects Agency-Energy, or ARPA-E, as an adaptation of
the Defense Advanced Research Projects Agency (DARPA) model�€"widely considered a successful experiment that has funded out-of-the-box, transformative
research and engineering that made possible the Internet, GPS, and stealth aircraft. This new agency was envisioned as a means of tackling the nation's energy
challenges in a way that could translate basic research into technological breakthroughs while also addressing economic, environmental, and security issues. Congress
authorized ARPA-E in the 2007 America COMPETES Act and requested an early assessment following 6 years of operation to examine the agency's progress
toward achieving its statutory mission and goals. This publication summarizes the results of that assessment.
Mathematics for Life Science and Medicine CRC Press
The Future of Nursing explores how nurses' roles, responsibilities, and education should change significantly to meet the increased demand for care that
will be created by health care reform and to advance improvements in America's increasingly complex health system. At more than 3 million in
number, nurses make up the single largest segment of the health care work force. They also spend the greatest amount of time in delivering patient care
as a profession. Nurses therefore have valuable insights and unique abilities to contribute as partners with other health care professionals in improving
the quality and safety of care as envisioned in the Affordable Care Act (ACA) enacted this year. Nurses should be fully engaged with other health
professionals and assume leadership roles in redesigning care in the United States. To ensure its members are well-prepared, the profession should
institute residency training for nurses, increase the percentage of nurses who attain a bachelor's degree to 80 percent by 2020, and double the number
who pursue doctorates. Furthermore, regulatory and institutional obstacles-including limits on nurses' scope of practice-should be removed so that the
health system can reap the full benefit of nurses' training, skills, and knowledge in patient care. In this book, the Institute of Medicine makes
recommendations for an action-oriented blueprint for the future of nursing.
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