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Overview

The indoor built environment plays a critical role in our overall well-being. We spend about 9o percent of our
time indoors, and buildings have a unique ability to positively or negatively influence our health. This study was
designed to simulate indoor environmental quality conditions in green and conventional buildings and evaluate
the impacts on an objective measure of human performance—cognitive function.

Collaborators

With a gift from United Technologies, the Harvard T.H. Chan School of Public Health's Center for Health and the
Global Environment worked with leading academic research institutions:

Harvard T.H. Chan School of Public Health

Joseph G. Allen, DSc, MPH, Principal Investigator, Assistant Professor of Exposure

Assessment Science

John D. Spengler, Ph.D., Co-Principal Investigator, Akira Yamaguchi Professor of

Environmental Health and Human Habitation

Piers MacNaughton, MS Project Manager, Doctoral Candidate

Syracuse University Center of Excellence—The Total Indoor Environmental Quality Laboratory (TIEQ)

Suresh Santanam, ScD, PE, Co-Investigator, Director, Industrial Assessment

Center, Associate Professor, Biomedical and Chemical Engineering

SUNY Upstate Medical School

Usha Satish, PhD, Director, Strategic Management Simulations Institute for

Human Performance

Study Design
Twenty-four participants spent six full work days in an environmentally-controlled office space at the TIEQ lab at
the Syracuse Center of Excellence. They were exposed to conditions representative of conventional and green

office buildings in the U.S., as well as green buildings with enhanced ventilation:
Conventional: typical (~500 ppm) volatile organic compound (VOC) levels and

20 cfm outdoor air per person

Green: VOC levels reduced to approximately 50 ppm and 20 c¢fm outdoor air per

person
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Green with enhanced ventilation: VOC levels reduced to approximately 50

ppm and 40 cfm outdoor air per person
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Researchers also artificially elevated CO2 levels independent of ventilation. Participants were blinded to indoor
environmental quality status each day.

At the end of each day, participants were administered a cognitive test using the Strategic Management Software
Executive Decision tool, which tests live decision making performance by simulating real-world scenarios. It has
been used by more than 70,000 participants worldwide over the last six decades.

This validated method enabled us to understand any changes in cognitive function that might be attributable to

building design features.

Results
Cognitive function scores were better in green building conditions compared to the Conventional building
conditions across nine functional domains, including crisis response, strategy, and focused activity level.

On average, cognitive scores were:

61 percent higher in green building conditions

101 percent higher in enhanced green building conditions

CO2, VOCs, and ventilation rate all had significant, independent impacts on cognitive function.

Because this study was designed to reflect indoor environments encountered by large numbers of people every
day, these findings have far ranging implications for worker productivity, student learning, and safety.
Green building design that optimizes employee productivity and energy usage will require adopting energy
efficient systems and informed operating practices to maximize the benefit to human health while minimizing
energy consumption.
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About This Program

Program Overview

Our Vision

We need to design our buildings, neighborhoods, and commons to promote human health.
Explore This Topic

What We Do

Evidence-based research for designing healthy cities and buildings.
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Projects

Learn about our research in the Nature, Health, and Built Environment field.

Explore This Topic


http://www.chgeharvard.org/sites/default/files/userfiles2/Infographic-green-build-cog-function.jpg
http://www.chgeharvard.org/sites/default/files/userfiles2/Infographic-green-build-cog-function.jpg
http://ehp.niehs.nih.gov/15-10037
http://ehp.niehs.nih.gov/15-10037
http://www.hsph.harvard.edu/news/press-releases/green-office-environments-linked-with-higher-cognitive-function-scores/
http://www.wsj.com/articles/scientists-probe-indoor-work-spaces-for-clues-to-better-health-1445879811?tesla=y
http://www.washingtonpost.com/news/energy-environment/wp/2015/10/27/why-your-office-air-could-be-crimping-your-productivity/
http://thinkprogress.org/climate/2015/10/26/3714853/carbon-dioxide-impair-brain/
https://twitter.com/search?f=tweets&q=%23TheCOGfxStudy&src=typd
mailto:tdatz@hsph.harvard.edu
mailto:JGAllen@hsph.harvard.edu
http://ehp.niehs.nih.gov/15-10037/
http://www.chgeharvard.org/category/nature-health-built-environment
http://www.chgeharvard.org/about-this-program/our-vision
http://www.chgeharvard.org/about-this-program/our-vision
http://www.chgeharvard.org/about-this-program/what-we-do-0
http://www.chgeharvard.org/about-this-program/what-we-do-0
http://www.chgeharvard.org/about-this-program/projects
http://www.chgeharvard.org/about-this-program/projects

Meet the Team

Meet our program director, staff, and advisors.

Explore This Topic

Related Courses

Courses taught by our Nature, Health, and Built Environment team.

Explore This Topic

Featured Resource

LU LURTE LL bty

;I 55« ok R e |y 2

L kol L

Why not build houses the environmentally friendly way?
Better for nature, better for business: How a green building influences the health of its occupants.
Read More
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Connected To: Nature, Health, & the Built Environment
Related Resources
Green Buildings and Health

The state of evidence on green building design as it relates to human health.
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Read More
Healthy Green Campus

Tips for students and administrators to reduce exposures to harmful chemicals in your everyday life.
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