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Abstract:

Are the buildings we work in good for us? Do they make us healthy or do they stress us out? The reality is
that buildings are often selected, designed, and managed without the health and wellbeing of occupants
in mind, and as we continue to realize the important link between health and the built environment, these
questions are becoming increasingly relevant. In this paper, we present the growing body of research that
links health, the built environment, and occupant behavior, highlighting strategies for designing, building,
and managing spaces that support a healthy, engaged, and sustainable workforce.

We know the problems: Obesity, diabetes, heart disease and asthma have all been on the rise in the last
few decades, but we attribute most of the blame to our bad habits and lowly personalities. However,
many of these negative trends can be attributed to changes in the physical environmental, spatial and
social contexts of our society. Our physical environments cause us to be sedentary, often isolated,
lacking basic connection to natural elements like daylight, and surrounded by stressful urban and
suburban landscapes, from a car in traffic to an office cube. “In the early 1960's almost half the jobs in
private industry in the U.S. required at least moderate intensity physical activity whereas now less than
20% demand this level of energy expenditure.” (Church et. al, 2011) What have we done to
accommodate for this shift?

Light Figure 2. Trends in the prevalence of sedentary, light
(2.0to 299 mers) and moderate intensity occupations from 1960 to 2008
(Church et. al, 2011)
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Distributions of Psychological Stress in the United States There has been an 18% increase in stress for
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reports that on average, Americans are dealing with their stress in unhealthy ways.

25% report eating to manage stress
1 3% report drinking alcohol to manage stress
34% report watching television or movies for more than two hours per day to manage stress

Due to the health implications of stress, finding ways to reduce stress and encourage healthy ways to
manage it become increasingly necessary in the workplace.

Where and how do environmental factors come into the picture? The built environment can make
use sick or enable healthy living in a variety of ways.

Understanding the relationship between the built environment and health issues is important as it
provides an opportunity to make changes that may positively impact the populations that use the space.

Location

The contextual location of a workplace comes with a layer of environmental factors that can have health
impacts. Long commutes (greater than 30 min by car or public transit) can impact employee health
through poor sleep quality, reduced social interaction, and increased stress based on variability and
unpredictability of the commute — think driving through congested city streets, waiting for transfers, and
overcrowding. However, those employees that had an under 30 minute commute time by public transit
showed a decrease in stress levels. (Hansson, Erik, Kristoffer Mattisson, et al., 2011)

Proximity to public transit, and encouraging its use, can lead to decreased employee stress levels
and potentially greater physical activity.

The site surrounding a building and its use can have an effect on employee health. The results of a study
on the relationship between access to a green outdoor environment at work and employees’ perceived
level of stress and attitude toward the workplace showed that there was a significant relationship between
physical and visual access to workplace greenery, and a positive workplace attitude. (Lottrup, Grahn, and
Stigsdotter, 2013)

Establishing outdoor green space at a workplace, and encouraging access by employees, can
help to improve employee satisfaction and decrease stress levels.

Office Layout and Architectural Design

Tapping into the vast body of research around healthcare and consumers, one can begin to investigate
further how architectural detail influences data processing, well-being and choice. A study of architectural
detail (Fischl and Garling, 2004), as it relates to health care and psychological well-being, found that one
can hierarchically rank the psychological impact of details as 1) window; 2) floor and wall; 3) ceiling and
furniture; 4) handicraft, photograph, chair and curtain; 5) noise level, safety, and space for moving.
Preliminary results show that the significant architectural details may influence individual psychological
skills, which in turn can affect the individual social skills and self-management. Building upon this
research, Roger Ulrich, Lennart Bogren, and Stefan Lunden have recently published an paper titled
“Toward a Design Theory of Reducing Aggression in Psychiatric Facilities” (November 2012) which links
stress to aggression and identifies architectural design features that reduce stress including many of the
same details identified above. The results have been applied to the Ostra Psychiatry Hospital.



The same elements that reduce stress in a healthcare environment have similar effects in other contexts.
Many of these elements can also be associated with the concept of biophilia, which is defined by E.O.
Wilson as “the innately emotional affiliation of human beings to other living organisms.” The concept of
biophilia implies that humans hold a biological need for connection with nature on physical, mental, and
social levels, and that this connection affects our personal well-being, productivity, and societal
relationships. (Terrapin Bright Green)

Daylight and views to nature have a measurable impact on the performance and satisfaction of
employees. In a study completed by the California Energy Commission in 2003 at the Sacramento
Municipal Utility District, a better view (based on size and vegetation content) was the most consistent
explanatory variable associated with improved office worker performance. Additionally, daylight
illumination levels were significant and positive in predicting better performance on one test of mental
function and attention.

There is intrinsic value in the relationship between humans and nature, a view of nature will reduce stress
levels and even a technological view of nature (a live feed through an LCD screen, for example) was
found to show positive impacts. (Friedman, et. al. 2008)

A study on the Economics of Biophilia, published by Terrapin Bright Green, makes the connection
between absenteeism, productivity and views to nature - demonstrating through various case studies that
there are significant economic benefits to the consideration of biophilia in the built environment.

Incorporating daylight and views can lead to decreased employee stress levels and improved
productivity levels.

Studies on “Open Office” plans have shown that they can be negatively related to workers’ satisfaction
and productivity rates. (Brennan, Chugh, Kline, 2002) This can be attributed to a number of factors, but
include acoustical stress, perception of control over immediate environment and lack of privacy. In a
study to test the impact of low-intensity noise on behavioral decision-making it was found that individuals
had motivational deficits and were less likely to make ergonomic, postural adjustments in their computer
work station while working under noisy, relative to quiet, conditions. (Evans and Johnson, 2000)

Acoustical comfort and the implementation design strategies to control noise levels may have an
impact on productivity and absenteeism through employee satisfaction, focus, and stress levels.

Recognizing the increase in sedentary nature of many occupations has lead to an increase in attention to
the ergonomics of the built environment. Adjustments to individual workstations can improve employee
well-being, however, “even when work processes and ergonomic job requirements are improved, static
tension and limited mobility remain major predictors for musculoskeletal problems, pain, sick leave, and
ill-health effects.” (Berqvist, 1995) An increase in physical activity can help to counteract sedentary health
risks and associated effects. “Although the relationship between physical activity on productivity indicators
remains inconclusive, emerging evidence indicates positive effects of physical activity on work
performance, fithess program participation on absenteeism, and vigorous physical activity on sick leave.”
(Pronk and Kottke, 2009)

Looking at the office environment, there is potential to influence the behavior and activity of occupants in
their use of the physical space. The Active Design Guidelines published by the City of New York help to
define design strategies to create healthier buildings by encouraging physical activity of their users
through interaction with the built environment.

One of the primary opportunities for increased physical activity at the workplace is through stair use.
“Encouraging stair use at work is effective for improving fitness, body composition, blood pressure, and
lipid profile in asymptomatic individuals with an inactive lifestyle and thus may be a simple way to



significantly reduce cardiovascular disease risk at the population level.” (Meyer, Philippe, Bengt Kayser,
et al, 2010). When looking at stair design, one should consider convenience, legibility, appeal, comfort
and safety as those are primary drivers behind the behavioral decision to use the stairs. Skip-stop
elevators (those that only service certain floor sections and require the user to move to a different
elevator to continue) have been successfully implemented and studied at the Caltrans District 7
Headquarters Building, which provides an example of a positive example for incorporating stair use
across the general population of a high-rise building (72.8% of employees reported daily stair use). The
integration of skip-stop elevators provided an innovative but cost-effective means to get people who might
not otherwise engage in physical activity to take the stairs. (Nicoll and Zimring, 2013)

Incorporating Active Design, and encouraging the use of stairs, can improve overall health and
well-being of employees.

Designing for healthy spaces is just the beginning. Operating facilities so that people are active, engaged,
and part of a social network that rewards and reinforces healthy habits and behavior is critical for a
successful healthy workplace and for a larger sustainability program.

How can companies encourage improved employee health through design decisions and
communicative strategies? And why should they care?
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The workplace represents a unique environment in which physical activity promotion initiatives can
repeatedly reach a large number of people over an extended period of time, thereby optimizing the
likelihood for successful outcomes. (Pronk and Kottke, 2009) Companies have an opportunity to influence
the physical activity of employees through engagement in health programs on site. The type of
intervention can have varied results based on context and organizational structure, though positive
reinforcement and an individualized approach have both been shown to positively influence efficacy of
health programs. (Goetzel and Ozminkowski, 2008)



Behavioral psychology and choice can impact health in a number of ways and be used to reinforce
positive behavior. Drawing on research that indicated a behavioral change in food selection based on
color coding (Thorndike, et al., 2012), as well as the integration of several other strategies including plate
size, food placement and opaque containers, Google was able to influence the way that employees made
food selections and saw positive results.

Companies can also enhance the well being of employees through programs that encourage participation
in the surrounding community and volunteerism. Patagonia clothing company has implemented a number
of social strategies, including the Patagonia Employee Internship Program, which allows employees to
volunteer at an organization of their choice for 1-2 months at full pay, that have decreased absenteeism
and stress of workers and improved employee satisfaction.

Additionally, programs that encourage the use of public transportation through combined social and
individualized marketing campaign in the workplace setting can increase the use of active transport for
the journey to work and trips on weekends (Wen, et. al., 2005) and employee sponsored public transit
passes play a significant role in employees meeting physical activity recommendations (Lachapelle and
Frank, 2008).

Green building programs, such as LEED® and the Living Building Challenges'vI have recognized the
importance of these issues and have integrated them into the requirements. The Living Building
Challenge, a performance based standard requiring that twenty imperatives are met, approaches health
through the following imperatives: civilized environment, healthy air, and biophilia. Looking at civilized
environment and biophilia, one can find the relation between the previously discussed architectural
elements and the intended outcomes of these requirements.

Civilized Environment: Every occupiable interior space of the project must have operable
windows that provide access to fresh air and daylight.

Biophilia: The project must be designed to include elements that nurture the innate human
attraction to natural systems and processes. Each of the six established Biophilic Design
Elements must be represented for every 2,000 m® of the project:

= Environmental features

Natural shapes and forms

Natural patterns and processes

Light and Space

Place-based relationships

Evolved human-nature relationships

These attributes of Biophilic design are defined and described in Biophilic Design: The Theory,
Science and Practice of Bringing Buildings to Life by Stephen R. Kellert, Judith Jeerwagen, and
Martin Mador.

International Living Future Institute — Living Building Challenges'\’I 21

The Happy Planet Index attempts to look at the success of countries through their relationship between
quality of life and ecological footprint, and it's important to remember that those variables can also be
considered when in it comes to the workplace. A building that saves energy but doesn’t consider the
health and comfort of its occupants isn’t a happy building.



Experienced Well-Being x Life Expectancy
Ecological Footprint

Happy Planet Index — 2013 New Economics Foundation
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By actively pursuing design and communicative strategies that encourage physical activity and reduce
stress, workplaces can help to improve employee satisfaction, potentially lower health related costs and
absenteeism, and may see higher levels of productivity. Revisiting the previous diagram, a combination of
architectural and social strategies can alter the flow.
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The increase in physical activity can stem from Active Design elements, health programs and behavioral
influence. A decrease in stress levels can be achieved through architectural elements such as acoustical
controls, daylight and views to nature, as well as proximity to public transportation and employee benefit
programs. These represent only a few of the potential strategies that a workplace could implement to
combat stress and improve health and well-being of employees.
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