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First, Do No Harm
Gary Cohen

The challenge intrinsic to healthcare is how to provide high-quality treatment in an ever-changing environ-
ment. New science and technological innovations constantly require healthcare providers to transform the
way they deliver services. Over the last ten years, the new science linking chemical contaminants in the
environment and the incidence of disease has created an additional impetus for the transformation of
healthcare practice. This paper explores the implications of this new science linking contaminants and
health and discusses the environmental innovations that hospitals are implementing to not only create more
optimal conditions for healing in their institutions, but also to prevent disease in the general public. 

Our rising disease burden
Chronic diseases and disabilities now affect more than 90 million men, women, and children, more than
one-third of our population (CDC 2005a). In spite of the many advancements in medical practice, the best
available data shows an increase in the incidence of asthma, autism, birth defects, childhood brain can-
cer, acute lymphocytic leukemia, endometriosis, Parkinson’s disease, and infertility (Trasande and
Landrigan 2004, Jahnke et al. 2005).

Some of the highlights of Americans’ disease burden are summarized below. 

• The lifetime risk of getting cancer is 1 in 2 for men and 1 in 3 for women; 1 in 12 and 1 in 11,
respectively, will develop invasive cancer before the age of 60 (ACS 2005).

• The risk of breast cancer has almost tripled from more than 1 in 20 to 1 in 8 in the last forty
years (ACS 2005).

• Asthma rates doubled between 1980 and 1995 (Mannino et al. 2002).

• Non-Hodgkin’s lymphoma has nearly doubled since the 1970s (RPCI 2005).

• In America, 127 million people are overweight; 60 million are obese (AOA 2006).

• Between 1997 and 2004, diabetes incidence increased 45 percent among 18-44 year olds (CDC
2005b). 

• Endometriosis, linked to dioxin exposure, now affects 10 percent to 15 percent of the US female
population (Holloway 1994, Suchy and Stepan 2004).

The picture is profoundly troubling. The human cost for families and communities is immeasurable, par-
ticularly those already disadvantaged by persistent economic disparities. The economic cost of these dis-
eases by 2020 will exceed $1 trillion yearly in healthcare costs and lost productivity (Goldman 2001).

The new field of environmental health is linking each of these diseases and disorders to exposure to toxic
chemicals (CHE 2006, Heindel 2003). The old way of looking at chemical risk and safety would have
missed these links, as they are not as simple as single cause and single effect. But through the new lens
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of environmental health science, we are learning that exposure to toxic chemicals, at levels thought to
have been safe, is increasing the chronic disease burden of millions of Americans. 

The new findings in environmental health science show that:

1. Chemical exposure at incredibly small levels can impact the hormonal system and disrupt the
body’s normal development, including interacting with genes that can damage the delicate bal-
ance in the human body. New science is revealing that genes and chemicals work together to
contribute to disease onset.

2. Babies in the womb and young children are more vulnerable to chemical exposure than aver-
age adults.

3. Chemical exposure at important windows of human development can set in motion changes
that only manifest themselves as health impacts later in life.

4. Chemicals can interact in a synergistic way in our bodies to contribute to a health impact or
exacerbate a health problem. 

This new science is coupled with the increasing understanding that industrial chemicals are present in
our food, air, soil, water, homes, schools, workplaces, and even in our bodies. Our exposures come from
food, cleaning and disinfection products, personal-care products, pesticide and herbicide applications,
emissions from chemical manufacturing and disposal sites, pharmaceuticals, and a multitude of other
sources, some known and some unknown. 

In the past five years, the Centers for Disease Control and Prevention (CDC), has released three biomon-
itoring studies detailing toxic chemical loads among the American public. The CDC’s “Third National
Report on Human Exposure to Environmental Chemicals” looked at 148 environmental chemicals—includ-
ing lead, mercury, cadmium, and other metals; dioxin, furans, and PCBs (polychlorinated biphenyls) and
forty-two pesticides—in the bodies of thousands of participants (CDC 2005c). The conclusions are star-
tling. Without our knowledge or informed consent, all of us carry the products and byproducts of the
chemical industry—carcinogens, reproductive toxins, neurotoxicants, mutagens, and chemicals that
impact a broad set of bodily systems. 

In a biomonitoring study of umbilical cord blood of newborn babies, the Environmental Working Group
detected 287 chemicals in all and an average of 200 chemicals in each child (EWG 2006). Of the 287
chemicals detected in umbilical cord blood, 180 cause cancer in humans or animals, 217 are toxic to the
brain and nervous system, and 208 cause birth defects or abnormal development in animal tests. 

In separate biomonitoring studies, EWG found two hundred chemicals in the umbilical cord blood of new-
born babies (EWG 2006). In another study, Mount Sinai School of Medicine in New York, in collaboration
with two nongovernmental organizations (Commonweal and Environmental Working Group) found an aver-
age of 91 industrial compounds, pollutants, and other chemicals in nine study volunteers. Seventy-six car-
cinogens were found among the participants, 94 nervous system toxicants, and 70 reproductive toxicants.
A total of 167 separate chemicals, including dioxins, were found in the group. A companion website lists

the chemicals found in each participant, which companies
make or use those chemicals, and the products that contain
them (EWG 2003). 

United States chemical companies hold licenses to make or
import more than 75,000 chemicals for commercial use with
approximately 1,500 newly synthesized chemicals annually reg-
istered by the federal government (EPA 2006c, Oleskey and

“Without our knowledge or informed
consent, all of us carry the products and
byproducts of the chemical industry—
carcinogens, reproductive toxins, neuro-
toxicants, mutagens, and chemicals that
impact a broad set of bodily systems.”
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McCally 2001). Chemical production is rising and the resulting waste is mounting. According to the EPA, US
industries reported manufacturing 6.5 trillion pounds of 9,000 different chemicals in 1998. In 2004, major US
industries reported dumping 4.2 billion pounds of 650 industrial chemicals into our air and water (EPA 2004).
This represents less than 9 percent of total toxic releases, since most toxic releases are not reported (NET 2004).

As a result of toxic products and pollution, every child born today already carries toxic chemicals in his/her
body that have passed through the mother’s placenta. We have minimal to no toxicological data on most
of these chemicals. Additionally, there is almost no scientific research about the synergistic effects of
exposing human beings to this complex cocktail of toxic compounds. And we also do not know how this
body burden of chemicals interacts with ongoing exposure to emissions from factories, incinerators, food,
air pollutants, and other sources, as well as other environmental stressors and genetic dispositions. 

Healthcare’s contribution to chemical contamination
Dioxin and mercury are two chemicals that new environmental health science has shown to be unsafe at
levels previously thought benign (Mahaffey 2000; Keitt, Fagan, and Marts 2004).

According to the US Environmental Protection Agency (EPA), in 1995, medical waste incinerators were
the largest source of dioxin air emissions and contributed 10 percent of the mercury air emissions in the
United States (EPA 1995). Processes such as combustion, chlorine bleaching of pulp and paper, certain
types of chemical manufacturing, and other industrial procedures that include the combustion of chlorine
produce dioxin as a byproduct.

The EPA estimates that humans receive more than 95 percent of their dioxin intake through food (FDA
2006). People eat dairy products, meat, and fish and take the dioxin into their bodies, where it is stored
in fatty tissue for years and builds up over time. Dioxin’s global distribution means that every member
of the human population is exposed. This is especially problematic for childbearing women, who pass
dioxin to a child in utero and when breastfeeding. The EPA also estimated, in its 2003 Dioxin
Reassessment draft, that the average levels of dioxin in all Americans is “at or approaching levels” where
we can expect to see a variety of adverse health effects (EPA 2003). Health effects linked to dioxin
exposure in humans and/or animals include cancer, endometriosis, testicular atrophy, increased miscar-
riages and birth defects, damage to the immune system, neurological damage, and alterations in hor-
mone function. Dioxin is one of the most infamous of the persistent bioaccumulative toxins (PBTs), one
of the most potent carcinogens known to science, and one of the few targeted by international treaty
for elimination.

Intimately linked to the dioxin issue is polyvinyl chloride (PVC), used widely in the production of IV and blood
bags, plastic tubing, and an array of other hospital products. PVC (because of its high chlorine content) con-
tributes to dioxin formation when it is manufactured and incinerated. Flexible PVC often contains a chemical,
DEHP (Di(2-ethylhexyl)phthalate) that can leach out of products and enter the bodies of patients receiving flu-
ids through PVC tubing. In 2000, new environmental health science led the National Toxicology Program to
conclude that DEHP is a reproductive toxicant and that infants in hospitals are at risk from exposure to this
chemical (NTP 2000). The Food and Drug Administration followed with a health advisory to hospitals, urging
healthcare facilities to seek safer alternatives, especially for vulnerable patient populations (FDA 2002). 

Medical waste incinerators are also a source of mercury and other heavy metal emissions into the envi-
ronment, although their numbers have been drastically reduced (EPA 1995). Mercury is a toxic metal that
affects the human nervous system, liver, and kidneys; mercury-contaminated fish eaten by pregnant
women can affect fetal development. In the United States, forty-two state departments of health have
issued warnings against eating fish caught in all or some of their states’ water bodies because of mercu-
ry contamination. The EPA estimates that 1.6 million pregnant women, children, and women of childbear-
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ing age are exposed to unsafe levels of mercury from eating contaminated fish (EWG 1997). An estimat-
ed 630,000 newborns are threatened with neurological impairment due to in utero mercury exposure, or
one in six children born in the United States (CDC 2003, Mahaffey 2004).

In addition to dioxin and mercury contamination, there are a variety of other environmental exposures in
the hospital environment that can lead to compromised health for both healthcare workers and patients.
Some of these issues arise from hospital design and materials used in building healthcare facilities. For
example, 75 percent of PVC is used in construction, which outgases DEHP into the air. Four studies have
linked interior PVC exposure to asthma (Thorton 2002; Jaakola et al. 1999; Jaakola, Verkasalo, and
Jaakola 2000; Wieslander et al. 1999). Other exposures are tied to day-to-day hospital operations, such
as the use of toxic cleaners and pesticides in healthcare facilities. According to research conducted by
the Massachusetts Department of Health, poor air quality has been identified as the most frequent cause
of work-related asthma in healthcare workers (Pechter et al. 2005).

Hospitals are also energy-intensive institutions. After the food-service industry, the healthcare industry
ranks second in energy-usage intensity (DOE 2002). In 2005, each square foot of healthcare space cost
an average of $2.15 in electrical and natural gas expenses (CEE 2005). Some of these costs can be
addressed by energy-efficiency upgrades and smart design. Additionally, many hospitals are located in
communities where public transit either does not exist or the hospital is inaccessible to the public tran-
sit system. Until recently, hospitals paid little attention to the energy performance and efficiency of their
building infrastructure. 

As the environmental and health effects of global warming become more pressing, healthcare, like other
major sectors, will need to reduce overall energy use and move to cleaner energy sources. Indeed, they
have a responsibility to do so. 

Pharmaceuticals are also emerging as another major environmental and public health threat that until
recently was virtually unknown. Many pharmaceuticals contain hormone-disrupting chemicals, which
migrate from hospitals and homes to water bodies, negatively impact aquatic life, and wind up in our
drinking water (Fox 2005, Heinzmann 2005). Additionally, many drugs contain compounds that are per-
sistent in the environment or bioaccumulate in the food chain. As more drugs are consumed by Americans,
more of these biologically active agents are building up in our environment. More than one hundred phar-
maceuticals or their metabolites have been found in water bodies in Europe and the United States, some
of them in drinking water supplies (Hemminger 2005, Heberer et al. 1997).

Evolving the Hippocratic oath
Since physicians and other healthcare professionals take an oath to “First, do no harm,” healthcare insti-
tutions and the industries that support them have a special responsibility to ensure that their operations
are not major sources of chemical exposure and environmental harm. But, until recently, healthcare pro-
fessionals and hospital administrators were unaware of their contribution to chemical contamination and
broader societal disease burdens. The educational curriculum for physicians, nurses, and hospital admin-
istrators does not provide the latest scientific information on the environmental consequences of health-
care delivery. 

In the last ten years, however, the information gap has begun to close. The healthcare industry has begun
to expand its definition of health to include environmental health—the body of scientific evidence that
links the health of the environment to the incidence of human disease. With the emergence of Health Care
Without Harm (HCWH), hospital leaders have learned about their industry’s contribution to chemical expo-
sure issues and made steady progress to solving some of their environmental problems. For example, due
to the rising costs of complying with dioxin emission regulations and the educational work of HCWH, more
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than 5,000 medical-waste incinerators have closed since the mid-1990s. In response to the changing reg-
ulatory climate, hospital administrators chose to reduce waste and adopt safer waste-disposal and treat-
ment technologies. 

In 1998, the American Hospital Association and the EPA entered into a memorandum of understanding to
eliminate mercury-containing products from the healthcare sector and reduce waste volumes by 50 per-
cent in ten years. To accomplish these ambitious goals, these organizations joined with the American
Nurses Association and HCWH to form Hospitals for a Healthy Environment (H2E). Over the last several
years, H2E has grown to include more than 1,206 healthcare partners representing 6,700 healthcare facil-
ities. During this period, virtually all the major pharmacy chains in the country eliminated the sale of
mercury thermometers, while major cities and at least ten states have banned their sale as well. At the
same time, the nation’s largest hospital systems have adopted mercury phase-out policies in their pro-
curement specifications. The largest group purchasing organizations (GPOs)—Premier, Novation,
Consorta, Amerinet, Broadlane, and MedAssets—have committed to eliminating mercury-based products
from their catalogues. Mercury elimination in the American healthcare sector, although not yet complete,
is a powerful success story about how hospitals can collectively use their enormous purchasing power to
reduce their environmental and public health footprint and also drive markets for safer alternatives to
problematic chemicals and technologies (H2E 2005).

There are additional components to this success story. First, healthcare leaders occupy a highly respect-
ed place as trust-holders in American society. If hospitals eliminate mercury from their operations, it cre-
ates the political momentum to eliminate mercury from other sectors and other products in our econo-
my, thus improving the safety of the food supply and public health. Since hospitals began moving to
remove mercury from their operations in 1998, more than twenty-nine states have passed laws restrict-
ing mercury-based products in their states (EIA 2005).

Moreover, since leaders within the American Nurses Association and affiliated organizations learned about
mercury, dioxin, and other environmental threats linked to hospital operations, they have become active
in more than eight states to support policies to phase out chemicals linked to cancer, birth defects, and
genetic damage. In 2005, HCWH launched a website called the Luminary Project (www.theluminarypro-
ject.org) to honor those leaders in the nursing profession who are expanding their understanding of the
Hippocratic oath and engaging in preventative medicine through environmental activities in their insti-
tutions and in society at large.

Healthcare’s path to ecological medicine
Once the link between healthy people and a healthy environment is made, wonderful opportunities pres-
ent themselves for hospitals that want to model environmental responsibility. A few of these opportuni-
ties are discussed below.

Design for health 

Over the past twenty years, scores of studies confirm that buildings throughout their life cycles are major
contributors to environmental degradation and human illness (Srinivasan, O’Fallon, and Dearry 2003;
Portnoy, Flappan, and Barnes 2001). Building-related activities are responsible for 35 percent to 45 percent
of carbon dioxide releases into the atmosphere, contributing to global warming and exacerbating stratos-
pheric ozone depletion by using refrigerants and materials such as insulation manufactured with hydrochlo-
rofluorocarbons (HCFCs) (EPA 2006b). Buildings use about 40 percent of raw stone, gravel, sand, and steel;
25 percent of virgin wood; and more than 75 percent of PVC (Roodman 1995, HBN 2006). Buildings also
demand about 40 percent of energy assets and 16 percent of water resources, while building construction
and demolition generates about 25 percent of municipal solid wastes. Sick building syndrome has been iden-
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tified as a frequent contributor to short-term or chronic illness (EPA 2006a). This is consistent with analy-
ses that find that, in the United States, people spend 90 percent of their time indoors and that many com-
mon materials emit dangerous compounds and harbor infectious molds, fungi, and bacteria (EPA 1993). For
people confined to the indoors due to illness, the consequences are even more severe.

In response, professional associations such as the American Institute of Architects and the World
Congress of Architects have issued strongly worded directives advising building professionals to
acknowledge sustainable design as basic and fundamental to standard quality practice (AIA 2005). In
addition, local, state, and federal public policymakers are adopting green building guidelines and cor-
porations are establishing environmental building standards. These emerging strategies redefine the way
buildings ought to be designed, built, and operated. Such policies extend the conventional notion of
building performance to include human health and environmental quality as essential cornerstones of
quality and value. 

Four years ago, the Center for Maximum Potential Building Systems convened a group of leading archi-
tects and designers from around the country to develop a green building tool that would be appropriate
for the healthcare sector. The result of that project is the Green Guide for Healthcare (www.gghc.org). The
Green Guide for Health Care (GGHC) is modeled on the U.S. Green Building Council’s Leadership in Energy
and Environmental Design (LEED) standard, but it is goes beyond LEED and includes a more robust frame-
work based on environmental health considerations aligned with healthcare system priorities. Specific
guidance on materials selection addresses the chemicals issues raised in this paper. Each recommenda-
tion in the guide is accompanied by a summary of its impact on health—either patient health, worker
health, or the health of the environment. 

In the first eighteen months of its existence, GGHC has attracted enormous interest from the healthcare
design community. By June 2006, more than one hundred hospitals around the country, representing
more than 40 million square feet of construction, had agreed to pilot the GGHC in their construction
projects. Kaiser Permanente, the nation’s largest nonprofit health maintenance organization (HMO), has
committed to use the GGHC as a framework for its entire system’s building plans. During this same peri-
od, several building materials and furniture companies that service the healthcare sector have launched
new products to capture the rapidly growing interest in healthcare to build “green and healthy.” At the
policy level, the City of Boston has agreed to recommend the GGHC to the city’s hospitals that are
engaged in expansion plans.

The healthcare sector’s eager acceptance of the GGHC is encouraging. If hospitals help redefine green
building to include environmental health as a key component in overall building projects, this could trig-
ger a number of important new directions in healthcare construction and design. 

First, it creates the possibility that healthcare can be a leading sector in going beyond first-cost build-
ing expenses. If we account for the health and environmental “services” of the building over its entire
life, we can save on life-cycle costs in designing the building. This broader way of estimating costs of
new construction can help marry construction and operations expenditures in cost calculations and link
construction and design teams with operations teams. 

Second, if hospitals evaluate buildings along environmental health criteria, it creates the possibility of
an entirely new chapter in evidence-based design research in healthcare. The healthcare sector can play
a leading role in society in implementing a research agenda that documents how healthy buildings con-
tribute to healthier people and greater productivity. Hospitals can lead society toward building schools,
homes, and office buildings that also promote occupant health and consider the environmental and pub-
lic health implications of the building materials and systems themselves.
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Healthy food in healthcare 

The dominant industrial food system in the United States is currently a leading factor in a host of pre-
ventable health and environmental problems. For example, poor nutrition is a risk factor for four of the
six leading causes of death—heart disease, stroke, diabetes, and cancer. Pesticide drift, field runoff,
waste burning, and diesel exhaust from transporting food long distances are all factors of food produc-
tion that contribute to air and water pollution. Additionally, the expansion of large-scale animal feedlot
operations has contributed significantly to the demise of independent family farms, contaminating
groundwater with nitrates, hormones, and other products of untreated animal waste and creating the con-
ditions for virulent pathogens to spread. 

Rather than fresh fruits and vegetables, whole grains, and other high-fiber foods important for health, our
current food system favors the production of feedlot-raised animal products and highly refined calorie-
dense foods. This is not only a food system misaligned with the US dietary guidelines: it is also a food
system that is largely reliant on production and distribution methods that undermine public health and the
environment in which we live (Koc and Dahlberg 2004).

As places of healing, hospitals have an incentive to provide food that is healthy for people and the envi-
ronment in which we live. Yet many healthcare facilities are increasingly trying to save costs by buying
inexpensive and pre-processed food. Part of the reason this food is inexpensive has to do with the agri-
cultural subsidies that have brought down the cost of certain commodities, like corn for corn syrup, soy-
beans for partially hydrogenated oil, and mass-produced grains that are often highly processed before
they reach our plates. However, cheap production has come with a very steep price in terms of our envi-
ronment and nutritional needs (IATP 2006).

For hospitals, it presents a particularly ironic position: How can we expect the larger society to under-
stand the links between good food and human health if our “healing spaces” are filled with products that
are part of the problem?

Hospital leaders are beginning to rise to this challenge. Several large healthcare systems have begun to
promote better health and responsible farming practices by purchasing fresher, better tasting, and nutri-
tious food for their patients, staff, and broader community. Both Kaiser Permanente and Catholic
Healthcare West (CHW) have passed overarching food policies that clearly align their institutions with
both healthy food choices for their patients and sustainable agriculture practices. 

CHW’s policy states: ”CHW recognizes that food production and distribution systems have wide ranging
impacts on the quality of ecosystems and their communities, and so; CHW recognizes that healthy food
is defined not only by nutritional quality, but equally by a food system which is economically viable, envi-
ronmentally sustainable and which supports human dignity and justice, and so; CHW aspires to develop
a healthy food system” (CHW 2006).

From sponsoring farmers markets to adopting better procurement guidelines, hospitals can make a differ-
ence. And by supporting food production that is local, humane, and protective of the environment, health-
care providers can lead the way to more sustainable agricultural practices in their communities. These
sweeping changes help redefine the term community benefit and allow the hospital system to expand its
health promotion mission beyond the four walls of its facilities.

In the past two years, Kaiser Permanente has established farmers markets at the majority of its hospital
campuses. In some locations, the Kaiser Permanente lobby is the only place to get fresh and organic pro-
duce in the community (Kaiser Permanente 2006). Large GPOs, which purchase supplies for 72 percent of
the healthcare market, are developing specifications to buy meat without the use of nontherapeutic
antibiotics in the production process (KnowledgeSource 2006). This one change alone could help ensure
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that essential antibiotic drugs are not rendered ineffective by agricultural overuse of antibiotics (Huffling
2006, Shea 2004). Healthcare’s position on this critical issue sends an important message to the market-
place that the overuse of antibiotics for meat production is a problem for healthcare providers in America.

Safer chemical policies

In the introduction to this paper, we discussed how chemicals have invaded every aspect of our lives,
including our bodies. These chemicals are linked to a wide variety of preventable diseases, including can-
cer, birth defects, immune-related diseases, learning disabilities, and asthma (CHE 2006). Clearly, if our
society could eliminate these chemical exposures, a great deal of disease could be prevented, thus avoid-
ing the enormous burden on the healthcare system.

In 1994 and again in 2005, the US General Accounting Office reported that the US chemical policy regime
does not properly assess or control the public health impacts
of chemicals. In the last twenty-seven years, only five chem-
icals or chemical classes have been restricted due to their
impact on public health via the Toxic Substances Control Act,
yet thousands of new chemicals have entered the market-
place without comprehensive toxicity testing (Wilson 2006).

To address this lack of federal leadership on chemical policy,
as well as to address its own contribution to a chemical-

dependent economy, healthcare systems have begun to develop their own chemical policies to purchase
safer chemicals. This far-reaching framework is a powerful signal to the marketplace that healthcare is
planning to use its purchasing power to drive markets for safer products. If manufacturers want to provide
products within this new framework, they will need to reform their production processes and replace poten-
tially dangerous chemicals with safer ones.

Kaiser Permanente’s chemical policy states the following: “Kaiser Permanente aspires to create an envi-
ronment for its workers, members, and visitors that is free from the hazards posed by chemicals that are
harmful to humans, animals, and the environment. Kaiser Permanente’s mission is to provide affordable,
high-quality healthcare services to improve the health of our members and the communities we serve.
Our concern for the health of our communities extends to the air we breathe and the water we drink”
(Kaiser 2005).

Other healthcare systems and GPOs are also adopting chemical policies to guide their overall procurement.
Since healthcare accounts for about 15 percent of the US gross domestic product, the impact on the over-
all economy could be profound (OECD 2004). Acting in unison, the healthcare sector could provide the need-
ed leadership in its purchasing to demonstrate to other sectors that replacing dangerous chemicals with
safer ones is not only good for the American economy, but good for the health of the American people. 

Moreover, healthcare influentials can assume leadership as spokespeople for broader chemical policy
changes in our society. Indeed, this is already occurring. Leaders from Kaiser Permanente, Consorta, the
American Nurses Association, and CHW have testified before state legislatures about the need for chem-
ical policy reform. This expanded role for healthcare reflects the growing awareness that healthcare lead-
ers can play a role in transforming not only their own institutions, but also the society at large.

Conclusion
The hospital of the twenty-first century can promote the health of its patients, employees, the general
public, and the environment in its design and operations. The hospital can support the local economy
through purchasing an array of safe products and technologies and model the kind of environmentally

“To heal their patients and safeguard
the health of their employees, hospital
leaders recognize they must also do
their part to transform their hospitals
to promote healing, while using their
purchasing power to heal their commu-
nity and the planet. ”
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responsible institutions every community should have. The hospital, in essence, can situate itself in the
broader ecology of its community and region and act as a healing force. In the twenty-first century, health-
care leaders can understand that it is difficult to have healthy people on a sick planet. To heal their
patients and safeguard the health of their employees, hospital leaders recognize they must also do their
part to transform their hospitals to promote healing, while using their purchasing power to heal their com-
munity and the planet. 

Author Biography

Gary Cohen has been working on environmental health issues for more than twenty years. He is a founder
and co-executive director of Health Care Without Harm, the international campaign for environmentally
responsible healthcare. He is also the executive director of the Environmental Health Fund, which works
on domestic and global chemical safety issues. Cohen is a member of the International Advisory Board of
the Sambhavna Clinic and Documentation Center in Bhopal, India, which provides free medical care to
the survivors of the Union Carbide gas disaster in Bhopal.

References
ACS. See American Cancer Society.

AIA. See American Institute of Architects.

American Cancer Society (ACS). 2005. “Detailed Guide: Breast Cancer. What are the Key Statistics for Breast Cancer?”
Revised 09/02/2005. [Online article; retrieved 8/17/06.] http://www.cancer.org/docroot/STT/content/
STT_1x_Breast_Cancer_Facts__Figures_2003-2004.asp.

American Cancer Society (ACS). 2005. “Probability of Developing Invasive Cancers over Selected Age Intervals, by Sex,
US 1999-2001.” [Online article; retrieved 7/13/06.] http://www.cancer.org/docroot/MED/content/downloads/
MED_1_1x_CFF2005_Probability_of_Developing_Invasiv _Cancers_Selected_Age_Intervals_by_Sex_1999-2001.asp.

American Institute of Architects (AIA). 2005. “High Performance Building Position Statements: Sustainable Architectural
Practice.” [Online article; retrieved 8/22/06.] http://www.aia.org/SiteObjects/files/HPB_position_statements.pdf. 

American Obesity Association (AOA). 2006. “AOA Fact Sheets: Obesity in the U.S.” [Online article; retrieved
7/13/06.] http://www.obesity.org/subs/fastfacts/obesity_US.shtml.

AOA. See American Obesity Association.

Catholic Healthcare West (CHW). 2006. “CHW Food & Nutrition Services Vision Statement.” [Online information;
retrieved 7/17/06.] http://www.noharm.org/details.cfm?ID=1298&type=document.

CDC. See Centers for Disease Control and Prevention.

CEE. See Consortium for Energy Efficiency.

Centers for Disease Control and Prevention (CDC). 2003. ”Second National Report on Human Exposure to
Environmental Chemicals.” January.

Centers for Disease Control and Prevention (CDC). 2005a. “Chronic Disease Overview.” [Online factsheet; retrieved
8/17/06.] http://www.cdc.gov/nccdphp/overview.htm. Last reviewed 11/18/2005.

Centers for Disease Control and Prevention (CDC). 2005b. “National Health Interview Survey. Incidence of Diagnosed
Diabetes per 1000 Population Aged 18-79 Years, by Sex and Age, United States, 1997-2004.” National Center
for Health Statistics, Division of Health Interview Statistics. November 2. 



1 0 / D E S IG N I N G  T H E  2 1 S T  C E N T U R Y  HO S P I TA L

Centers for Disease Control and Prevention (CDC). 2005c. “Third National Report on Human Exposure to
Environmental Chemicals.” Atlanta, GA: National Center for Environmental Health, Division of Laboratory
Sciences. June, NCEH Pub. No. 05-0570: 111. 

CHE. See Collaborative on Health and Environment.

CHW. See Catholic Healthcare West.

Collaborative on Health and the Environment (CHE). 2006. CHE Toxicant and Disease Database. [Online information;
retrieved 8/17/06.] http://database.healthandenvironment.org/.

Consortium for Energy Efficiency Inc. (CEE). 2005. “Commercial Building Performance. Healthcare Facilities Sector
Fact Sheet.” [Online factsheet; retrieved 7/13/06.] www.cee1.org/com/bldgs/hc-fs.pdf.

DOE. See US Department of Energy.

EIA. See Electronic Industries Alliance Regularly Tracking Tool. 

Electronic Industries Alliance Regularly Tracking Tool (EIA). 2005. “Matrix of Enacted Mercury-Containing Product
State Laws in the USA.” November 18. [Online information; retrieved 7/13/06.] http://www.eiatrack.org/p/219.

Environmental Protection Agency (EPA). 1994. “EPA Draft Dioxin Reassessment.”

Environmental Protection Agency (EPA). 1995. “Compilation of MWC Dioxin Data. Attachment 2: MWC Survey.” Office
of Air Quality Planning and Standards. July 27. 

Environmental Protection Agency (EPA). 2000. “First Annual 1999 Accomplishments Report: EPA’s Agency-wide
Multimedia Persistent, Bioaccumulative and Toxic Pollutants Initiative Website.” 117-81-7 [Online information;
retrieved 7/17/06.] http://www.epa.gov/ttn/atw/hlthef/eth-phth.html.

Environmental Protection Agency (EPA), Office of Air and Radiation (6601). 1993. “Targeting Indoor Air Pollution:
EPA’s Approach and Progress.” [Online information; retrieved 9/6/06.] http://www.epa.gov/iaq/pubs/target-
ng.html. EPA Document # 400-R-92-012, March.

Environmental Protection Agency (EPA). 2003. “Information Sheet 1, Dioxin: Summary of the Dioxin Reassessment
Science.” Updated October 15.

Environmental Protection Agency (EPA). 2004. “2004 TRI Public Data Release.” [Online information; retrieved
9/5/06.] http://www.epa.gov/tri/tridata/tri04/index.htm. Released April 12, 2006.

Environmental Protection Agency (EPA). 2006a. “Indoor Air Facts No. 4 (revised): Sick Building Syndrome (SBS).”
Office of Radiation and Indoor Air (6609J), Tuesday, April 25, 2006. [Online information; retrieved 7/13/06.]
http://www.epa.gov/iaq/pubs/sbs.html.

Environmental Protection Agency (EPA). 2006b. “Ozone Depletion Glossary.” [Online information; retrieved
7/17/06.] http://www.epa.gov/ozone/defns.html#cfc.

Environmental Protection Agency (EPA). 2006c. “Region 5: Toxic Substances Control Act.” Friday, April 14 2006.
[Online information; retrieved 7/13/06.] http://www.epa.gov/Region5/defs/html/tsca.htm.

Environmental Working Group (EWG). 1997. “Catching the Limit.” [Online information; retrieved 7/17/06.]
http://www.ewg.org/reports/mercury/mercrelease.html.

Environmental Working Group (EWG). 2003. “Body Burden: The Pollution in People.” [Online information; retrieved
7/13/06.] http://www.ewg.org/reports/bodyburden1/es.php. 

Environmental Working Group (EWG). 2006. “Body Burden: The Pollution in Newborns.” Washington, DC. [Online
information; retrieved 7/13/06.] http://www.ewg.org/reports/bodyburden2/.

EPA. See Environmental Protection Agency.

EWG. See Environmental Working Group. 

FDA. See Food and Drug Administration.



F I R S T,  D O  NO  H A R M  /  1 1

Food and Drug Administration (FDA). 2002. “Public Health Notification: FDA Public Health Notification: PVC Devices
Containing the Plasticizer DEHP” [Online information; retrieved 7/17/06.] http://www.fda.gov/
cdrh/safety/dehp.html.

Food and Drug Administration (FDA). 2006. “Questions and Answers about Dioxins.” [Online information; retrieved
8/17/06.] http://www.cfsan.fda.gov/~lrd/dioxinqa.html.

Fox, J. E. 2005. “Non-Traditional Targets of Endocrine Disrupting Chemicals: The Roots of Hormone Signaling.”
Integrative and Comparative Biology 45(1):179-188. [Online information; retrieved 8/18/06.] http://icb.oxford-
journals.org/cgi/content/abstract/45/1/179. 

Goldman, L. 2001. “Testimony before the 107th Congress.” Environmental Contamination and Chronic Diseases/Disease
Clusters—Hearing Before the Senate Committee on Environment and Public Works—Session 1. June 11.

H2E. See Hospitals for a Healthy Environment.

HBN. See Healthy Building Network.

Healthy Building Network (HBN). 2006. “Factsheet: PVC in Buildings: Hazards and Alternatives.” 

Heberer, T., U. Duennbier, C. Reilich, and H-J. Stan. 1997. “Detection of Drugs and Drug Metabolites in Ground Water
Samples of a Drinking Water Treatment Plant.” Fresenius Environmental Bulletin. 6(7-8): 438-443. 

Heindel, J. J. 2003. “Endocrine Disruptors and the Obesity Epidemic.” Toxicological Sciences 76: 247-9.

Heinzmann, B. 2005. “Occurrence and Behavior of Trace Substances in the Party Closed Water Cycles of Berlin and
its relevance to Drinking Water.” Presented at International Workshop on Rainwater and Reclaimed Water for
Urban Sustainable Water Use. http://env.t.u-tokyo.ac.jp/furumailab/j/crest/workshop05/june10pm_1.pdf.

Hemminger, P. 2005. “Damming the Flow of Drugs into Drinking Water.” Environews; Spheres of Influence.
Environmental Health Perspectives 113(10): A678–A681.

Holloway M. 1994. “An Epidemic Ignored. Endometriosis Linked to Dioxin and Immunologic Dysfunction.” Scientific
American 270(4):24-6.

Hospitals for a Healthy Environment (H2E). 2005. “Making Medicine Mercury Free: A 2005 Report on the Status of
Virtual Mercury Elimination in the Health Care Sector.” [Online information; retrieved 8/17/06.]
http://www.h2e-online.org/pubs/mercuryreport.pdf.

Huffling, K. 2006. Effects of Environmental Contaminants in Food on Women’s Health. Journal of Midwifery &
Women’s Health 51(1):19-25.

IATP. See Institute for Agriculture and Trade Policy.

Institute for Agriculture and Trade Policy (IATP). 2006. “Food without Thought: How U.S. Farm Policy Contributes
to Obesity.” March. Minneapolis, MN.

Jaakkola, J., L. Oie, P. Nafstad, G. Bottn, S. O. Samuelson, and P. Magnus. 1999. “Interior Surface Materials in the
Home and the Development of Bronchial Obstruction in Young Children in Oslo.” American Journal of Public
Health 89:582-287.

Jaakkola, J. J., P. K. Verkasalo, and N. Jaakkola. 2000. “Plastic Wall Materials in the Home and Respiratory Health
in Young Children.” American Journal of Public Health 90:797-799.

Jahnke G. D., A. R. Iannucci, A. R. Scialli, and M. D. Shelby. 2005. “Center for the Evaluation of Risks to Human
Reproduction—the First Five Years.” Birth Defects Research Part B: Developmental and Reproductive Toxicology
74(1):1-8. 

Kaiser Permanente. 2005. “Kaiser Permanente Comprehensive Chemicals Policy.” March 23. [Online information;
retrieved 7/13/06.] http://www.sehn.org/rtfdocs/Chemicals_Policy_3.23.05.doc.

Kaiser Permanente. 2006. “Medical Center and… Grocery Store? Find a Farmer’s Market near You.” [Online informa-
tion; retrieved 8/22/06.] http://members.kaiserpermanente.org/redirects/farmersmarkets/.



Keitt, S. K, T. F. Fagan, and S. A. Marts. 2004. “Understanding Sex Differences in Environmental Health: A Thought
Leaders’ Roundtable.” Research: Workgroup Report. Environmental Health Perspectives 112(5):5.

KnowledgeSource. 2006. “Group Purchasing Organizations Market Overview.” June 20. [Online information; retrieved
7/13/06.] http://knowsource.ecnext.com/coms2/summary_0233-3641_ITM.

Koc, M., and K. A. Dahlberg. 2004. “The Restructuring of Food Systems: Trends, Research, and Policy Issues.”
Agriculture and Human Values 16(2):109-116.

Mahaffey, K. 2000. “Review Article: Recent Advances in Recognition of Low-Level Methylmercury Poisoning.” Current
Opinion in Neurology 13(6):699-707. 

Mahaffey, K. R. 2004. “U.S. EPA Presentation to the Fish Forum,” San Diego, January. Presentation. 

Mannino, D. M., D. M. Homa, L. J. Akinbami, J. E. Moorman, C. Gwynn, and S. C. Redd. 2002. “Surveillance for
Asthma—U.S. 1980–1999.” In Surveillance Summaries, Morbidity and Mortality Weekly Report, Centers for
Disease Control and Prevention. March 29.

National Environmental Trust (NET). 2004. “National Environmental Trust Website Factsheet.” Washington, DC.
[Online information; retrieved 7/13/06.] http://www.net.org/health/neighborhood/chemicalsrtk.vtml. 

National Toxicology Program (NTP). 2000. “NTP_CERHR Expert Panel Report DI(2-ETHYLHEXYL)PHTHALATE.” [Online
information; retrieved 9/6/06.] http://cerhr.niehs.nih.gov/chemicals/dehp/DEHP-final.pdf.

NET. See National Environmental Trust.

OECD. See Organization for Economic Cooperation and Development. 

Oleskey, C., and M. McCally. 2001. A Guide to Biomonitoring and Body Burdens of Industrial Chemicals. New York, NY:
Center for Children’s Health and the Environment, Mt. Sinai School of Medicine.

Organization for Economic Cooperation and Development (OECD). 2004. “Total Expenditure on Health as % of GDP.”
DATA 2004, 3rd Edition.” [Online information; retrieved 7/17/06.]
http://www.oecd.org/document/12/0,2340,en_2649_201185_31938380_1_1_1,00.htm.

Pechter E., L. K. Davis, C. Tumpowsky, J. Flattery et al. 2005. “Work Related Asthma among Healthcare Workers:
Surveillance Data from California, Massachusetts, Michigan and New Jersey, 1993-1997.” American Journal of
Industrial Medicine 47:265-75. 

Portnoy, J. M., S. Flappan, and C. S. Barnes. 2001. “A Procedure for Evaluation of the Indoor Environment.”
Aerobiologia (1):43–48. 

Roodman, M., and N. Lenssen. World Watch Institute. 1995. “Worldwatch Paper #124: A Building Revolution: How
Ecology and Health Concerns Are Transforming Construction.” March.

RPCI. See Roswell Park Cancer Institute.

Roswell Park Cancer Institute (RPCI). 2005. Press Release: RPCI Investigators Present Promising Research for Non-
Hodgkin’s Lymphoma at Hematology Meeting. Atlanta, GA. [Online information; retrieved 7/17/06.]
http://www.roswellpark.org/Home/Multimedia_News_Room/Newsroom/Clinical_News/2005_Releases/RPCIInve
stigatorsPresentPromisingResearchfor.

Shea, K. M. 2004. “Nontherapeutic Use of Antimicrobial Agents in Animal Agriculture: Implications for Pediatrics.”
Pediatrics 114(3):862-868.

Srinivasan, S., L. R. O’Fallon, and A. Dearry. 2003. “Creating Healthy Communities, Healthy Homes, Healthy People:
Initiating a Research Agenda on the Built Environment and Public Health.” American Journal of Public Health
93(9): 1446-1450.

Suchy T., and J. Stepan. 2004. “Extragenital Endometriosis as a Subject of Interest for the Surgeon.” Rozhl Chir.
83(5):239-41. (original in Czech)

Thorton, J. 2002. “Environmental Impact of Polyvinyl Chloride Building Materials. A Healthy Building Network
Report.” Washington, DC.

1 2 / D E S IG N I N G  T H E  2 1 S T  C E N T U R Y  HO S P I TA L



F I R S T,  D O  NO  H A R M  /  1 3

Trasande, L., and P. J. Landrigan. 2004. “The National Children’s Study: A Critical National Investment.”
Environmental Health Perspectives 112(14): A789-90.

US Department of Energy (DOE). 2002. “Buildings for the 21st Century.” Office of Building Technology, State &
Community Programs Newsletter. Washington, DC. DOE/GO-102002-1518. Winter 2002.

Weislander, G., D. Norback, K. Nordstrom, R. Walinder, and P. Venge. 1999. “Nasal and Ocular Symptoms, Tear Film
Stability and Biomarkers in Nasal Lavage, in Relation to Building Dampness and Building Design in Hospitals.”
International Archive of Occupational and Environmental Health 72:451-461.

Wilson, M. P. 2006. “Green Chemistry in California: A Framework for Leadership in Chemicals Policy and Innovation.”
Northern California Center for Occupational and Environmental Health, School of Public Health, University of
California-Berkley. 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




