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The “sentinel” event that triggered the formation of the NIH Health in Building Roundtable was a workshop at the U.S. Green Building Council (USGBC) Federal Summit in Washington, D.C., in May 2010.  The Green and Healthy Federal Buildings workshop was led by nationally recognized research experts:  Charlene Bayer, PhD, a chemist and air quality expert from Georgia Institute of Technology Research Institute, (Bayer C, 2010), psychologist Judith Heerwagen, PhD, (Judith H. Heerwagen, 1998), now with the General Services Agency (GSA), whose expertise involves the psychology of human responses to the built environment and resulting health and productivity,  and  Vivian Loftness, Fellow of the American Institute of Architecture (AIA), Carnegie Mellon Professor of Architecture (sustainable architecture).  (Vivian Loftness, 2006).  The fourth workshop leader was a rising star in public health and the built environment, Whitney Austin-Gray, a PhD candidate in health policy from Johns Hopkins Bloomberg School of Public Health, whose research involved measuring the health impact of green buildings and developing a survey tool to assess building residents’ health and productivity levels before and after moving in to a "green" building.(Gray, 2011)  (See appendix 3 for an introduction to the survey tool).  Dr. Gray pointed out that the current public health theory of human behavior that would be most useful for promoting health in the built environment was the Ecological Model of McLeroy. (McLeroy KR, 1988)  This theory of human behavior is well suited to the domain of promoting physical activity by design and building construction considerations in the built environment.  James Sallis and his Active Living Collaboration believe, “multilevel interventions based on ecological models and targeting individuals, social environments, physical environments, and policies must be implemented to achieve population change in physical activity.”   They also emphasize that multi-level research should be done by interdisciplinary teams to identify the most successful and expedient approaches to promote health in the built environment and inform appropriate policy.  (Sallis JF, 2006)
Near the end of the workshop, Dr Gray challenged the assembled group:  (there is a critical need)
“To establish a forum for collaboration, feedback, and dissemination to ensure that the direction that green building is taking is the one that is most suitable for furthering ecological and human health.”  (Bayer C, 2010)
She further issued key challenges:
“ 1. What are the next steps for research?
  2. Who is responsible for the next steps?
 3. Which agency is ready to take the next steps?”  (Bayer C, 2010)
Fortunately, Charles E. Blumberg, FIIDA, Architect, Environmental Quality Branch, 
Division of Environmental Protection in the Office of Research Facilities at the National Institutes of Health (NIH) was in the audience and responded to the panel’s challenge by calling on the workshop leaders, and other invited volunteers to form the NIH Health in Building Roundtable (HIBR).  HIBR has become an interdisciplinary discussion group to meet Dr. Gray’s challenges and will evolve into an organization under the NIH umbrella.  I was invited by Mr. Blumberg to join the core HIBR group based on my question to the workshop: “If the healthiest buildings are the “least” buildings, with air quality and lighting most closely matching outdoor air and natural light, and allowing building inhabitants to interact with nature and move around freely, should we be aiming for “minimalist” building design?  Are we healthier outdoors than inside buildings?”  This paper reflects my perspective on the evolution of the HIBR since its start in June 2010 through the present, with a glimpse of where we hope to be in 2013. 
In 1994, the National Institutes of Health began a program, "The Healthy Building Initiative," to ascertain the contribution of the built environment to human health.  An in-depth review of building design and construction practices showed that little attention was given to building designs that supported human health.  Interdisciplinary issues would require support from all applicable federal, private sector, academic and professional entities.  The vision for the “Healthy Building Initiative,” was to consider a variety of perspectives:  Public Awareness, Design Guidelines, Operations Guidelines, Monitoring of Building Performance, and Educational Programs.  The goal was: "Everyone should be able to enter and work/live in buildings that would not impair their health." (Blumberg, 2012)
Mr. Blumberg and the HIBR startup were encouraged and supported by the NIH Division of Environmental Protection Director, William “Kenny” Floyd. Mr. Floyd was the critical behind the scenes support assuring that HIBR was asking key questions and had appropriate goal directions and action plans.   HIBR has held monthly teleconferences since the group’s inception in June of 2010.  The HIBR mission and vision were soon drafted and goals and activities listed in an easily shared iterative PowerPoint presentation. (See Appendix 1 (HIBR, 2010)) 
The HIBR mission is: 
“To apply the most advanced data on public health to building design, construction, and operations to assure that human health needs are fully supported.” 
The HIBR vision is:  “Improving lives with health-centered buildings”(HIBR, 2010)
Discussion focused on how to collect the input from a multidisciplinary group of researchers, practitioners, and government employees, how to design an optimal, efficient organization, and how to determine "membership."  How to structure the organization and how to find a home at NIH with appropriate staffing and funding to support the collaboration goals have been discussed and modified through several iterations.  The vision and goals with respect to human health were to prevent illness through the built environment, and “optimize” health and human productivity, in concert with the World Health Organization's (WHO) definition of health:  "Health is a state of complete physical, mental and social well-being and not merely the absence of disease or infirmity" (WHO, 1948)
Disciplines considered critical to the discussion included architecture, landscape architecture, design building sciences, engineering, psychology, geography, industrial hygiene, chemistry, toxicology, public health (epidemiology, health policy, environmental health, physical activity and public health, prevention and community health, health promotion), and medicine (sports medicine, environmental medicine, preventive medicine, occupational medicine).  
We consulted partner federal agencies, academic and non-profit groups.  Federal agencies that have had representations who support the HIBR concept include a sister NIH Institute (the National Institute of Environmental Health Sciences (NIEHS)), Health and Human Services (HHS), the Environmental Protection Agency (EPA), the Centers for Disease Control and Prevention (CDC), the GSA. The CDC’s program, Designing and Building Healthy Places, and the EPA’s interest in air quality and collaboration with the Departments of Transportation and of Housing and Urban Development, (a program known as “Sustainable Communities”), both have overlapping interests with topics considered by HIBR.  (CDC, 2012a)  (EPAHUDDOT, 2012) Key non-profit partners included the USGBC, the AIA, the International Interior Design Association, and the American College of Sports Medicine (ACSM).  Initial academic affiliations were determined by the academic “home” of core HIBR members: Georgia Institute of Technology, Carnegie Mellon University, Johns Hopkins University Bloomberg School of Public Health, and Yale University.  Some have joined the HIBR discussion for a guest visit, and others joined as ongoing members. 
	Soon after HIBR began, the USGBC and their Leadership in Energy and Environmental Design (LEED) certification process received a critical review from John Wargo and the Environment and Human Health group from Connecticut:  “LEED CERTIFICATION:  Where Energy Efficiency Collides with Human Health.”  (Wargo, 2010)
“LEED has performed a valuable and significant public service, especially by encouraging designs and technologies that conserve energy. The Green Building Council has become a potent force in shaping the future of the building industry. The program, however, does not offer sufficient protection to human health, nor should it be expected to do so, given its limited legal authority, expertise, and financial capacity. It’s time to ensure through federal law that green buildings become healthy buildings.”  (italics added)
The basis of the critique reinforced the concern put forth by Dr. Gray in May:  green building criteria, specifically the LEED rating system, prioritized energy efficiency.  Ensuring human health in buildings, whether indoor air quality, natural lighting, or promotion of physical activity was an optional, but not required mandate in  the original “point system” for achieving LEED certification.   In the LEED rating system, a building could achieve the highest level of certification (Platinum) while not addressing key environmental quality (EQ) issues, thus bringing into question the legitimacy of associating "healthy buildings" with "LEED buildings."  (Wargo, 2010)  Without verification that EQ credits were obtained and maintained over time, a LEED-certified building is not necessarily a healthy building. This challenge was another reminder for HIBR of the critical need for interdisciplinary discussions and collaborative scientific endeavor in order to protect health in the built environment.  (Ongoing revisions to LEED should address Wargo’s critique).  (USGBC, 2012)
	A National Research Council report on Green Schools, an Institute of Medicine workshop on Green Healthcare Institutions, and a US Surgeon General Report on Healthy Homes all concluded that buildings and the built environment have a tremendous impact on population health, not surprising when the average American spends 90% of their time indoors. (NationalResearchCouncil, 2007) (InstituteofMedicine, 2007; USDEPTofHHS, 2009)  How we move between buildings and the tremendous impact of the larger built environment on public health is the topic of an excellent overview by Howard Frumkin and colleagues in their book, Urban Sprawl and Public Health.  (Frumkin, 2004)  All of these national thought leaders in the science of the built environment and human health agree that although some research already exists in this area, much more needs to be done, and should be done in an interdisciplinary collaboration. 
	Whitney Gray and Angela Loder, an HIBR member, Fulbright scholar, and Ph.D. candidate in Health Geography at the University of Toronto, coordinated an HIBR-inspired Health in Building forum held in conjunction with the USGBC annual Greenbuild meeting in Chicago on November 19, 2010.  Participants were invited to prioritize their three top issues concerning health in buildings.  The workshop started with the assumptions that improvements were needed in several key areas:
1. Interdisciplinary research sharing- need for a common framework and better communication
2. Gaps and issues remain in evaluating human experience in green buildings
 3. Built environment factors that overlap disciplines are not considered in a common forum.  These factors impact health, well-being, and sustainability.
4. Translation of research from the scientific community needs to be provided to designers and practitioners.
This well-attended forum opened the HIBR discussion to a wider range of professionals, mainly from the design and academic communities.  The forum provided an initial template for future HIBR-sponsored workshops or conferences.
	To continue the mission and goals of the HIBR, Drs. Bayer, Heerwagen, and Gray have presented academic conference papers at the Indoor Air Quality Association's national conference in Las Vegas in March 2012 and at the 2012 International Healthy Buildings Conference in Brisbane, Australia, further spreading the message about the need for research and attention to health centered buildings. (Bayer, 2012; H. Bayer, Gray, 2012)  Spengler, Bayer, Gray, and Blumberg also presented a financial model of the health impact of indoor air quality at a roundtable discussion in Austin, Texas in 2010. (Spengler, 2011)
Additional advocacy by key committee members has provided the necessary energy to strengthen the HIBR commitment including Dr. Bayer's presentation to the NIEHS with Mr. Blumberg; Dr. Bayer's indoor air quality presentation with the Sustainability Roundtable; and my own contributions to the HIBR discussion regarding physical activity in the built environment and future website content. 
Lisa Nagy, MD, an environmental medicine physician, joined HIBR and introduced the group to her medical specialty.  She included an overview of health effects of mold in a teleconference in October, 2011.  Environmental medicine, a specialty area of clinical medicine since 1963, focuses on prevention and treatment of environmental triggered illnesses due to chemical, auditory, electromagnetic and other sources of environmental stress to individuals.  (Nagy, 2011)
Meetings or conversations took place throughout 2011 with HIBR core members, Charles Blumberg, and representatives from USGBC, HHS, NIEHS and others.  Late in that year, the monthly HIBR teleconference included as a guest speaker, Dr. Angela Smith, pediatric orthopedist from Children’s Hospital, Philadelphia and past-President of the American College of Sports Medicine (ACSM).  She presented a lecture on Exercise and the Built Environment (overview included in Appendix 2) and emphasized the link between physical activity and health.  Her presentation also highlighted examples of landscape architecture and interior design in helping to promote physical activity and population health. (Smith, 2011) 
In the spring of 2012, this important partnership with ACSM expanded when Jim Whitehead, the ACSM Executive Director, joined the HIBR group.  Jim highlighted the importance of the built environment to promote healthy exercise-based lifestyles for Americans, and shared an ACSM presentation given at the September 2011, United Nations (UN) conference on Chronic Disease.  Exercise, promoted or discouraged by the built environment, can be a weapon in combating the global incidence of chronic disease linked to sedentary lifestyles and poor nutrition.  (Whitehead, 2012)  Jim offered to take an active role as an HIBR member and facilitate the process of organizational development of the HIBR, in preparation for a wider “launch” at an inaugural meeting and website debut.  In July of this year, Jim moderated a forum on Fitness and Health at the US Congress Rayburn House Office Building, sponsored by the Congressional Fitness Caucus and the ACSM.  This forum was attended by the sponsoring Congressmen, numerous Congressional staff, and HIBR members.  The importance of the built environment in promoting physical activity and health is a common thread throughout the national and international ACSM campaigns and a critical overlap with the goals of HIBR.
The “next steps” for HIBR include formalizing the initial “organizational and management” structure, and identifying funding for paid a staff coordinator to oversee, encourage, and support committees of volunteers tasked to help “grow” HIBR into an NIH organization.  A draft proposal was assembled by Angela Loder for HIBR approval at the 29 August 2012 meeting.  This sustainable NIH component could lead interdisciplinary educational exchanges, conferences, and collaborations to promote health in the built environment. Research results would be available to inform health policy decisions, building design and construction codes and city planning guidelines, zoning and regulations. Initial HIBR goals include a more public “launch of HIBR” at an NIH conference in spring 2013, and the stand-up of two websites: an NIH-based.gov site and a public/private non-profit .org site, where more interchange and discussions could occur.  NIH and ACSM will provide website designers to appropriately format and set up access to the websites.   The websites could contain research databases, a “toolkit” of useful, new and proven tools to measure aspects of health in buildings, links to other like-minded programs and collaborations, links to partner organizations, meeting and conference information, funding sources to support research, and social media connections. To become a more accessible and useful research and education organization, HIBR plans an announcement and discussion of its mission, vision, goals, and resources at a conference currently planned for April 2013, hosted at NIH.  These plans are still in the early planning stage.
	Specific calls to action and exciting opportunities for schools of public health include helping to identify interdisciplinary research priorities to be addressed by collaboration between public health disciplines, preventive medicine, planners, and the many professionals in the built environment community.  Dr. Howard Frumkin, Dean of the School of Public Health at the University of Washington, suggests that the Health Impact Assessment (HIA), a tool developed in the past decade, should be used in all city/community planning. The HIA has been defined as:
 “a combination of procedures, methods, and tools by which a policy, program or project may be judged as to its potential effects on the health of a population, and the distribution of those effects within the population.” (CDC, 2012b)
Dr. Frumkin further advises that the:
“leaders of tomorrow in public health, planning, architecture, and design need to be trained in each other’s perspectives.”(Frumkin, 2004)
He suggests that universities that have both schools of public health and urban planning departments could initiate joint courses and combined degree programs to encourage the cross-disciplinary thought and discussion needed to improve health via the built environment.  
As the George Washington University School of Public Health and Health Services eagerly anticipates its move into its own new, LEED certified SPHHS building, a pre-move and post-move survey could be distributed to the new building inhabitants to assess the impact of a green building on their health, well-being, and productivity.  (Austin-Gray, 2011)  As the larger GWU community considers further building improvements, new construction, and campus design the opportunity to improve the health and productivity of the entire GW community should help inform decisions.  As HIBR stands up as a fulltime organization at NIH, there will be many opportunities for graduate students and faculty in all disciplines in public health to join and lead interdisciplinary research and educational offerings regarding health and the built environment.  Interdisciplinary cooperation should direct the current operation and future design and planning of the built environment in order to maximize human health, well-being and productivity.
Regardless of future contributions by HIBR to the national database informing health consequences from the built environment, the dialogue, debate, and information sharing over the past two years has provided a positive and thought provoking interchange.   Interdisciplinary promotion of health in buildings has already been advanced, and HIBR serves as an example of what a dedicated group of advocates can do to build healthier communities. I’m grateful to have been a part of this activity.
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