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Introduction

This paper is the second in a series on nursing and environmental health that is part of a centennial project of
the Canadian Nurses Association (CNA).

The purpose of the paper is to support and enhance nurses’ contribution to reducing the negative environmen-
tal impacts caused by the health system in which they work. It provides information on the health system’s use
of energy and toxic substances, as well as its generation of waste and waste streams. It also offers ideas about
what nurses can do to decrease the environmental impact of hospitals and other health-care facilities.

Background

Nurses in many settings have been active in “greening” the Canadian health system through initiatives that
support energy conservation, waste reduction and the use of environmentally preferable products. Beyond
their contributions to greening their workplaces, nurses are also engaged through their professional associa-
tions' in developing health policy that supports sustainable development? within the health system.

Jameton and Pierce have proposed that “health care professionals can offer leadership both in devising envi-
ronmentally sound health care practices and in articulating the principles of sustainable health” (2001, p. 368).
These authors also suggest that reducing the environmental impact of health care is an ethical responsibility,
given that the sector currently contributes to the “declining condition of the natural environment [which] is
beginning to affect the health of populations in many parts of the world” (p. 365).

Canada has nearly 600 hospitals (Canadian Institute for Health Information, n.d.) and many more long-term
care facilities (Statistics Canada, 2007), health clinics and physicians’ offices. The health sector accounts for just
over 9% of Canada’s gross domestic product (GDP), which makes it a significant contributor to the economy
(Conference Board of Canada, 2007). Although the sector provides services to improve and maintain the health
of Canadians, it may also undermine health through its substantial use of energy and other resources such as
paper, wood, metals and water, as well as its production of waste. For example, incinerators in hospitals are the
largest source of dioxin emissions to air in Canada (Canadian Council of Ministers of the Environment [CCME],
2007).

Case Study: Greening a Hospital

The New Women'’s College Hospital (WCH) has been a leader in hospital greening since the inception of
the WCH Green Team in 1989. The members of this team are staff from all hospital areas, including several
registered nurses, who strive to:

- green hospital services;

« purchase eco-friendly products and services; and

- engage, inspire and educate WCH staff in green initiatives and values.

1 These include national, provincial and territorial associations, as well as specialty professional nursing organizations.
2 “Sustainable development meets the needs of the present without compromising the ability of future generations to meet their own
needs” (World Commission on Environment and Development, 1987, p. 43).



Improving indoor air quality

Gloria, the nurse education coordinator at the Environmental Health Clinic, has worked hard to improve indoor
air quality and decrease asthma triggers at WCH. She has developed information cards and new signage for a
fragrance-free initiative for distribution throughout the hospital, and she has advocated for the use of scent-
free, eco-friendly cleaning products. Gloria also attends the monthly teleconference on the Clean Air Challenge
for Hospitals.

Initiating energy conservation strategies

Jane, a family practice nurse, monitors her work area for energy conservation. She checks that team members
use screen savers or shut off their monitors when not in use. She suggests that lights and water taps be turned
off when staff leave the office. Jane is also advocating for the purchase and use of recycled paper in all hospital
departments.

Advocating for a mercury-free environment

Jane initially joined the WCH Green Team to advocate for a mercury-free environment in the family practice
department. She has raised the issue of converting to mercury-free blood pressure equipment with the hospi-
tal’'s management.

Gloria has advocated for a mercury-free environment at WCH at the monthly meetings of the occupational
health and safety committee. Fluorescent light bulbs and mercury-based blood pressure equipment are now
being replaced by mercury-free products.

Developing recycling initiatives

Anne and Noreen, two nurses from the Neonatal Intensive Care Unit (NICU), researched and met with several
recycling service companies to find ways to reduce landfill waste generated by diapers and polystyrene prod-
ucts. WCH was the first hospital in Toronto to recycle diapers, and it now recycles more diapers than any of the
other downtown hospitals.

Reducing use of polyvinyl chloride products

Jane, Gloria, Anne and Noreen are researching strategies for reducing the use of polyvinyl chloride (PVC) prod-
ucts in the cafeteria, the NICU, and the rest of hospital. For example, Anne and Noreen want to replace the PVC
tubing currently used in the NICU with neoprene tubing, as recommended by Health Canada.

Increasing awareness
- Earth Week All of the nurses continue to engage, inspire and educate WCH staff on “Energy Conservation”
and “Being Mercury-Free,” the themes of Earth Week in April 2007. Gloria developed a poster and brochure for

the “Being Mercury-Free” theme.

« Occupational Health and Safety Day Educational information on being fragrance-free and mercury-free was
displayed at the Green Team Booth during the WCH Occupational Health and Safety Day in November 2007.
Green Team nurses were available to answer questions on the potential effects of fragrances and mercury use
in the hospital.

« Developing a Green Team website The WCH Green Team is developing an evidence-based website, which will
be available to all hospital staff on the intranet.




- Green Leadership Award  In 2007, the first WCH Green Leadership Award was presented to the nurses
and other staff of the NICU to recognize their efforts in recycling, their use of eco-friendly and mercury-
free hospital products, and their promotion of a fragrance-free environment. All of the NICU staff members
are active in promoting a fragrance-free environment for new moms, their babies and family members.

Elizabeth and other nursing staff members are researching and designing an eco-friendly new NICU. The

next project involves promoting strategies for reducing the use of PVC products in the nursery.

Energy Use and Production of Greenhouse
Gases and Other Emissions

Electricity is produced from both renewable (hydroelectricity and wind) and non-renewable (fossil fuels such
as coal and natural gas) resources. Burning fossil fuels contributes to the production of greenhouse gases
(GHGs) and air pollution. GHGs lead to climate change, which is starting to have a profound effect on human
health and ecosystems worldwide (Intergovernmental Panel on Climate Change, 2007; Health Canada, 2005a).
Air pollution has been linked to increased mortality and morbidity from respiratory and cardiovascular disease
(Health Canada, 2006; Pope & Dockery, 2006). Although hydroelectric and wind power do not release GHGs,
the power generated from these sources is insufficient to meet all of Canada’s energy needs, and they must be
supplemented by electricity from fossil fuels (National Round Table on Energy and the Environment, 2001).

In 1997, an international study found that Canadian hospitals used six times more electricity than those in
Switzerland and 2.5 times more than the average for hospitals in other countries in the Organisation for
Economic Co-operation and Development (Centre for the Analysis and Dissemination of Demonstrated Energy
Technologies, 1997). Although the Canadian climate influences the amount of energy used for heating, some
commentators attribute part of the difference in energy use to the fact that electricity costs less in Canada
than in other countries (Jefferson, 2006).

Many Canadian hospitals were built when energy costs were much lower, which meant that administrators
were more concerned about capital costs than about ongoing operating expenses (Jefferson, 2006). Over time,
as these older hospitals were expanded, the original, inefficient systems were extended rather than updated.
As a result, the upfront costs to improve energy efficiency are now daunting. A study of Ontario hospitals con-
ducted in 2004-05 found that their energy use had actually increased by 2.3% since a similar survey in 2003
(Jefferson, 2006). This increase occurred despite the fact that since 2000, many hospitals had voluntarily
signed up as “Energy Innovators,”s committing to reduce GHG emissions and obtaining retrofit funding from
Natural Resources Canada (NRCan) (Canadian College of Health Service Executives [CCHSE], 2004). NRCan and
the CCHSE are to be applauded for their Energy Innovators Initiative, which helps hospitals become more ener-
gy efficient, but there is still work to be done in this area.

Increasing electricity costs over the next few years will prompt health-care institutions to make further invest-
ments in energy efficiency, and the need for infrastructure funding through programs like the ecoENERGY
Retrofit Incentive for Buildings will continue.

3 The Energy Innovators Initiative was co-sponsored by Natural Resources Canada and the Canadian College of Health Service Executives.



Nursing strategies for reducing energy use in hospital settings

There are two main ways in which nurses can help reduce energy use in hospitals and other health-care set-
tings. The first relates to operations in the buildings where nurses work: supporting the use of energy-efficient
light bulbs, turning lights and equipment off when not in use, promoting the use of local foods (which require
less energy to transport) and making sure doors are closed as much as possible to prevent heat exchange with
the outdoors.

The second relates to more substantive changes. Such changes can be promoted by hospital green teams, with
participation from nurses and other staff members. A document prepared by NRCan (2003) provides useful
information on setting benchmarks for energy use in hospitals and other health-care settings and also identi-
fies a variety of best practices, including:

- upgrading insulation as part of other projects (e.g., new construction or reroofing)

« checking insulation for condensation and water penetration

« insulating attics

- draft-proofing windows and doors

- installing double- or triple-glazed windows, preferably with low-emissivity glass

« installing automatic doors in locations where external doors are frequently left open
« installing plastic curtains inside delivery doors

For more information

NRCan has more information on the ecoENERGY Retrofit Incentive for Buildings program, which funds projects
to increase energy efficiency:
http://oee.nrcan.gc.ca/commercial/financial-assistance/existing/retrofits/index.cfm?attr=0

The Ontario Hospital Association has information on applying to NRCan for retrofit funding to increase energy
efficiency: http://www.oha.com/client/oha/oha_lpgw_Ind_webstation.nsf/page/Energy+Innovators+initiative

NRCan also sponsors the Energy Star program, which identifies energy-efficient products:
http://oee.nrcan.gc.ca/energystar/english/consumers/index.cfm

The Ontario Hospital Association has prepared a paper on opportunities for energy efficiency in Ontario hospi-
tals that includes information on the Energy Conservation Act:
http://www.oha.com/client/OHA/OHA _LP4AW_LND_ WebStation.nsf/resources/Energy+Efficiency/Sfile/Energy
+Efficiency+Opportunities+feb28.pdf

The findings of an NRCan survey comparing energy management by hospitals are available at
http://www.c2p2online.com/documents/HospitalEnergycomparison.pdf

The Building Green Hospitals Checklist is available from the Canadian Coalition for Green Health Care:
http://www.c2p2online.com/documents/BuildingGreenHospitalsChecklist.pdf




Waste Production

Food production and laundry services are just two of the many hospital activities that resemble those of the
hotel industry. These activities produce both recyclable and compostable wastes, such as paper, plastic, poly-
styrene, cardboard and food scraps. Other hospital activities, including those involving patient care, produce
biomedical and other wastes that need special handling.

One strategy for improving the management of hospital waste is to reduce the amount of waste sent for
incineration. Aging medical incinerators emit dioxin, mercury and other heavy metals — all of which are harm-
ful to health (Hancock, Whate, Wolnik & Del Matto, 2001; CCME, 2001). Hospitals in countries in the European
Union are proposing to control infection and reduce environmental impact by more strategic cleaning and use
of reusable products and appropriate processing of disposable (single-use) items (Daschner & Dettonkofer,
1997). In the United States, some firms process single-use hospital items so that they can be reused safely
(Schultz, 2000). These approaches would reduce the quantity of disposable items, including PVC plastics, in the
waste stream.

INCINERATION OF MEDICAL WASTE

Although infectious waste requires sterilization and biomedical waste requires incineration, in practice both
types of waste are often incinerated, as are paper, cardboard and other “regular” waste (Davies & Lowe, 1999;
Hancock, 2001). Separating waste streams reduces emissions from incineration facilities, and managing health-
care waste in an environmentally sound manner can lead to significant cost savings (Sattler, 2002). For exam-
ple, a biomedical waste program set up by the Ottawa Hospital allowed the hospital to decommission its
on-site incinerator and cut operating costs (Hancock, Whate, Wolnik & Del Matto, 2001). Such savings are likely
to increase as charges for waste disposal rise over time. In some European hospitals, the costs of medical
waste disposal have led to significant reduction efforts (Bencko, Kapek & Vins, 2003).

Although incineration remains the most common disposal method for biomedical waste, it appears that much
of the solid waste currently being incinerated at hospitals could go to landfill sites. For example, the Ontario
Ministry of the Environment estimated that although 10% of solid waste produced by hospitals is handled as
biomedical waste (and therefore incinerated), 39% of this amount in fact required no special handling
(Hancock, 2001). Such unnecessary incineration is of concern because older medical incinerators were excluded
from directives to reduce dioxin emissions from incineration (CCME, 2001), which may be why the health-care
sector is now the largest contributor to dioxin and furan emissions to air in Canada (CCME, 2007).

Dioxins and furans are among the “dirty dozen” persistent organic pollutants identified by the United Nations
Environment Programme and are subject to international emission-reduction agreements. Human exposure
to dioxins and furans occurs almost exclusively through food, since these compounds are fat soluble and
accumulate as they move up the food chain. The evidence on the toxicity of dioxins is incontrovertible, and
the most toxic (2,3,7,8-tetrachlorodibenzo-p-dioxin) has been identified as a human carcinogen (Wigle, 2003).
Like dioxins, furans are polyhalogenated aromatic hydrocarbons that readily disperse and persist in the
environment (Wigle, 2003).

Strategies for reducing medical waste incineration
The CCME (2001) has identified several strategies for reducing incineration of medical waste:



« waste diversion initiatives to minimize the amount destined for disposal (i.e., waste reduction and material
reuse)

« waste segregation initiatives to identify materials that will emit dioxins, furans and other air pollutants and
to divert them for recycling or other non-incineration disposal options

« combustion control strategies to improve the performance of existing incinerators

- use of alternative disposal or treatment technologies (e.g., anaerobic digestion of wastes, with recovery of
materials and combustion of biogas)

Nursing strategies for reducing waste

Nurses can be very influential in:

« introducing recycling programs for hospital waste, 45% of which may be paper (Hancock, 2001)

« supporting the purchase of reusable linens in hospital and clinic settings and reducing the use of disposable
linens

- asking suppliers to reduce packaging

- ensuring that only material needing incineration goes to the medical incinerator by educating staff and
making waste receptacles available and accessable

« working with other members of the hospital staff to purchase health-care products that do not contain toxic
substances such as mercury, so they do not end up in the waste stream (please see next section).

For more information
Environment Canada provides links on waste reduction in the health sector:
http://www.ec.gc.ca/cppic/En/refView.cfm?refld=826

A success story on waste reduction is available from the Hospital for Sick Children:
http://www.on.ec.gc.ca/success-stories/on/valerie-e.html and

http://www.c2p2online.com/documents/SickChildrenHospital.pdf

Use of Toxic Substances

A number of toxic substances are used to support patient care activities. Here we review mercury, toxic com-
pounds used in cleaning products, and di(2-ethylhexyl)phthalate (DEHP) in PVC products. These three have
been selected primarily because they are widely used in the health-care system and less toxic alternatives are
available. A range of drugs and radioisotopes are also used within hospitals. Improper disposal of drugs has
received increased attention in recent years because trace amounts of medications are being identified in the
environment (Health Canada, 2005b). Nurses can promote the appropriate disposal of these products within
hospital and community settings. Regulations from the Canadian Nuclear Safety Commission guide the safe
disposal of radioisotopes (Government of Canada, 2004).

MERCURY IN HEALTH-CARE PRODUCTS
Mercury is a regulated toxic substance under the 1999 Canadian Environmental Protection Act, and Canada

has committed to several national and international agreements to reduce its release into the environment
(Environment Canada, 2002a). Mercury is usually emitted in its inorganic form through combustion processes



such as coal-fired power generation, metal min-
ing and waste incineration (Health Canada,
2004). Once in the environment, it is transformed
by bacteria into methyl mercury, an organic com-
pound that can readily enter the brain, where it
remains indefinitely. In pregnant woman, it also
crosses the placenta and accumulates in the fetal
brain and other tissues, potentially leading to
developmental delays even at relatively low expo-
sures. Humans are most commonly exposed to
mercury by eating fish (Health Canada, 2004).

In hospitals and other health-care settings, mer-
cury is used in batteries, fluorescent light bulbs
and equipment such as thermometers, blood
pressure cuffs and manometers on laboratory
and patient care equipment. If a mercury spill
results from breakage of such equipment, any
mercury that is not properly disposed of evapo-
rates and can be inhaled, exposing health-care
personnel and patients (Lipscomb, 2004). For
institutions with a broad range and high num-
bers of products containing mercury, there is a
strong likelihood that at least some mercury-
containing products will be incinerated, leading
to wider mercury emissions. To reduce the risks
posed by this toxic substance, it is important to
find alternatives for mercury-containing products
in hospitals and to be aware which products con-
tain mercury, to ensure that they are handled
with care and disposed of appropriately.

Nursing strategies for reducing mercury use in health care

Health Effects of Mercury

In 1956, industrial emissions of mercury in
Minamata Bay, Japan, were identified as the cause
of Minamata disease, which was occurring among
those who ate fish from the bay (Ui, 1992). Those
affected experienced personality changes, tremors,
changes in vision, deafness, loss of muscle coordi-
nation and sensation, memory loss, intellectual
impairment and even death (Health Canada, 2004;
Ui, 1992). Similar symptoms were observed in 1970
among residents of Grassy Narrows, Ont., who ate
fish contaminated by mercury discharged by a
paper company (Indian and Northern Affairs
Canada, 2004). Exposure of pregnant women and
young children to even low levels of mercury can
have undesirable consequences for the children,
including a negative impact on cognitive function-
ing (as measured by the intelligence quotient),
delays in walking and talking, lack of coordination,
blindness and seizures (Health Canada, 2004).
Accordingly, Health Canada issues fish advisories
specifying the maximum number of servings of fish
that pregnant women and young children can safe-
ly eat each week, and provincial governments issue
similar advisories for sport fish. For a recent fish
advisory from Health Canada (2007a), see
http://www.hc-sc.gc.ca/ahc-asc/media/advisories-
avis/2007/2007_31_e.html

Many hospitals in Canada and the United States have already committed to reducing the number of products

they use that contain mercury. In Canada, the Canadian Coalition for Green Health Care4 and Healthcare

EnviroNets provide leadership in this area. Environment Canada has also been promoting mercury reduction in

hospitals (Environment Canada, 2004). U.S. organizations active in this area include Health Care Without

Harm® and Hospitals for a Healthy Environment.7 Additional details on each of these organizations and their

guidance on reducing mercury in hospitals can be found in the later section “For more information.”

4 “The Canadian Coalition for Green Health Care is a coalition of member groups concerned with and dedicated to minimizing the adverse
environmental and human health impact of Canada's health care system” (http://www.greenhealthcare.ca/).
5 “The purpose of Healthcare EnviroNet is to provide the health care community with access to environmental information, products, and

services that support a commitment to quality health care, protection of the environment, and sustainability”

(http://www.c2p20nline.com/main.php3?session=&section=848&doc_id=170).

6 “Health Care Without Harm is an international coalition of hospitals and health care systems, medical professionals, community groups,

health-affected constituencies, labor unions, environmental and environmental health organizations and religious groups”

(http://www.noharm.org/us/aboutUs/missionGoals).




Nurses can work with other staff, for example on green teams or occupational health and safety committees,
to take the following actions to reduce the number of products containing mercury in hospitals and other
health-care settings:®

+ Make a commitment to becoming mercury-free. Get the support of senior management and staff to
eliminate mercury from your institution. Assign someone to lead the initiative, and form a mercury-free
team with staff from across the hospital.

« Conduct an audit to identify all sources and uses of mercury in the health-care setting. Mark medical
products containing mercury with a sticker to alert staff that they require special disposal and should be
kept out of the general waste stream.

- Identify alternative mercury-free products, and develop a plan, including a budget, categorizing these items
as immediately or gradually replaceable. Identify appropriate disposal procedures for the replaced items.

« Implement a mercury-free purchasing policy so that new products will not contain mercury. The policy
should include reagents and other “background” uses of mercury. The cost of these items is dropping as
more health-care facilities request them.

« Review mercury spill procedures with all staff as part of orientation and continuing education activities,
so they can protect themselves in the event of equipment breakage.

« Discuss the impact of mercury on environmental health as part of these learning sessions, to stress the
importance of appropriate disposal of products containing mercury.

« Participate in municipal recycling programs for products containing mercury, such as fluorescent bulbs
and batteries.

+ Hold a mercury thermometer disposal day for staff and residents of the surrounding community, and
ensure proper disposal of the thermometers that are collected.

+ When teaching new parents how to care for newborns, recommend use of non-mercury thermometers
as a way of avoiding mercury spills in the home.

For more information
Many excellent sources of information are available to help hospitals and other health-care facilities become
mercury-free.

Health Care EnviroNet offers links to several sources of information on reducing mercury use in hospitals:
http://c2p20online.com/main.php3?session=&section=87&doc_id=183

Environment Canada describes federal and provincial activities related to managing mercury-related risks to
health and the environment: http://www.ec.gc.ca/mercury/en/index.cfm

Hospitals for a Healthy Environment has a number of mercury fact sheets on their website, as well as a
newsletter published by the ECRI Institute on how hospitals can go mercury-free:
http://www.h2e-online.org/docs/hhmmaug2007.pdf

Health Care Without Harm has a resource guide on making the practice of medicine mercury-free:
http://www.noharm.org/library/docs/Going_Green_Making_Medicine_Mercury_Free.pdf

7 Hospitals for a Healthy Environment (H2E) represents a national movement for environmental sustainability in health care. H2E was joint-
ly founded by the American Hospital Association, the U.S. Environmental Protection Agency, Health Care Without Harm and the American
Nurses Association. To achieve its vision, mission and goals, H2E educates health-care professionals about ways to prevent pollution and
provides a wealth of practical tools and resources to facilitate the industry’s shift toward environmental sustainability:
http://cms.h2e-online.org/about/

8 This list is adapted from Sattler, B. (2002).




The World Health Organization’s policy paper on mercury in health care provides an international perspective

on becoming mercury-free: http://www.who.int/water_sanitation_health/medicalwaste/mercurypolpaper.pdf

Barbara Sattler (2002), a nurse known for her work in the area of environmental health, has published an inde-
pendent study module that includes a discussion of mercury in health-care settings:
http://www.noharm.org/details.cfm?ID=798&type=document

CLEANING PRODUCTS

In hospitals and other health-care facilities, low-level disinfectants are used to clean hard surfaces in patient
rooms, halls and other locations. These products can be used to remove microbes from hard surfaces (disinfec-
tion) or to reduce microbial levels on hard surfaces (sanitization) (Environment Canada, 2007). However, some
disinfectants pose occupational health risks to staff, and they can also represent a threat to the environment.
The general guideline should always be to choose the least toxic product available to clean any surface (for
details on finding such products, see the section “For more information”).

Nursing strategies for reducing the use of toxic cleaning products

In North America, cleaning products are evaluated by the EcoLogo® program, which “compares products/services
with others in the same category, develops rigorous and scientifically relevant criteria, and awards the EcoLogo
to those that are environmentally preferable throughout their entire whole life a thorough evaluation and
auditing process” (EcoLogo Program, n.d.). Looking for cleaning products that have been evaluated by this pro-
gram is a good first step in choosing the least toxic product. EcoLogo’s evaluation of cleaning and janitorial
products is found on http://www.ecologo.org/en/certifiedgreenproducts/category.asp?category_id=21.

Health and safety committees and green teams provide a good forum for nurses, housekeeping staff and oth-

ers to reduce the amounts of toxic compounds used in cleaning. The steps involved include:

- identifying the cleaning products being used in different parts of the hospital and determining whether they
have been certified by the Ecologo program;

- reviewing the information in the Labour Environmental Alliance Society’s (n.d.) publication Cleaners and
Toxins, a 24-page booklet that provides information on how to select cleaning products for the workplace
(this guide can be used in conjunction with the EcoLogo program to identify less toxic cleaning products);

- considering the microfibre cleaning system, which uses far less cleaning product and water than convention-
al methods (it is used by York Central Hospital in Richmond Hill, Ont., and supported by the Sustainable
Hospitals project’ in the United States); and

- identifying the appropriate cleaning products for cleaning and disinfecting each area of the hospital and
developing a plan, including a budget, to replace existing cleaning products with less toxic products.

For more information
Healthcare EnviroNet provides links to websites on environmentally sustainable cleaning products:
http://www.c2p2online.com/main.php3?session=&section=87&doc_id=489

9 “Ecologo is North America’s most widely recognized and respected certification of environmental leadership. By setting standards and
certifying products in more than 120 categories, EcoLogo helps you identify, trust, buy, and sell environmentally preferable (‘green’) goods
and services” (http://www.ecologo.org/en/).

10 The website of the Sustainable Hospitals Program (http://www.sustainablehospitals.org/cgi-bin/DB_Index.cgi) states that this organiza-
tion “provides technical support to the healthcare industry for selecting products and work practices that eliminate or reduce occupation-
al and environmental hazards, maintain quality patient care and contain costs. We support and collaborate with healthcare institutions,
clinicians, unions representing healthcare practitioners, students, and government, as well as environmental and healthcare advocacy
groups.”
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The Ecologo site has information about its program to iden-
tify environmentally sustainable products, as well as links to
other sites for environmentally sound purchasing:
http://www.ecologo.org/

DEHP IN PVC PRODUCTS

PVC is a primary component in 25% of all medical products.
In the United States, the health sector consumes nearly 3
million pounds (1.36 million kilograms) of plastic medical
products each year (Davies & Lowe, 1999). DEHP is a chemi-
cal additive used to increase the flexibility of PVC products
such as catheters, tubing and bags used to administer blood,
plasma, drugs and other fluids (Health Canada, 2003).
Medical devices that contain DEHP have some advantages
over potential substitutes: for example, they allow longer
storage time for blood that is intended for transfusion
(Health Canada, 2003).

Effects of DEHP

In animal models, particularly rodents,
exposure to DEHP during pregnancy and
early infancy has a variety of effects,
including birth defects and changes in
the liver, kidneys and reproductive sys-
tem. Of greatest concern are the effects
on the developing testes of young ani-
mals (Health Canada, 2003). Although
there is some indication that primates
are less sensitive than rodents, there is a
theoretical possibility of harm to young
males exposed to high levels of DEHP
(Health Canada, 2003).

DEHP does not bind chemically to the PVC plastic and can therefore leach into any fluid with which it has

prolonged contact. No adverse effects of exposure to DEHP from medical devices have been reported; however,

findings from certain toxicology studies (Health Canada, 2003) have raised concerns. Male newborns, pregnant

women, infants, young children and (possibly) peripubertal males are the groups most susceptible to the

adverse effects of DEHP (Health Canada, 2003).

The medical procedures of greatest concern (i.e., causing highest exposure in the most susceptible subgroups),

include:
« volume exchange transfusion in newborns and infants

- extracorporeal membrane oxygenation in newborns and infants

« cardiac surgery in newborns and infants

+ administration of total parenteral nutrition solutions containing lipids to newborns and infants

- enteral nutrition in newborns and infants
« various intensive care procedures for sick newborns

« intravenous infusion of lipophilic drugs or drugs containing surfactants to infants and children

For these procedures, Health Canada’s expert advisory group has recommended that alternative measures

be introduced to protect those at risk (Health Canada, 2003).

The use of PVC products also increases the chlorine content in hospital wastes, and if such products are

incinerated, dioxin emissions also rise. Incineration of PVC products should always be avoided (Environment

Canada, 2002b). Unfortunately, problems may occur even if PVC products are not incinerated; for example,

DEHP can be expected to leach out of PVC products in landfill sites (Brown, Holland, Boyd, Thresh, Jones &

Ogilvie, 2000). As more hospitals request alternatives to PVC, the costs of such products will drop.
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Nursing strategies for reducing exposure to DEHP in high-risk populations

Nurses working in pediatric settings can promote the use of alternative products for the procedures listed
earlier. The use of alternatives to PVC plastics can also be supported through green teams where these
products are available.

For more information
Health Canada’s draft position statement on DEHP in medical devices provides a good overview of the main
issues:

http://www.hc-sc.gc.ca/dhp-mps/md-im/activit/sci-consult/dehp/dehp_position_draft_ebauche_e.html

Health Care Without Harm has a fact sheet on DEHP and PVC products:
http://www.noharm.org/details.cfm?ID=1277&type=document

Information on alternatives to PVC products can be found at the Health Care Without Harm website:
http://www.noharm.org/us/pvcDehp/pvcFree

Barbara Sattler (2002) has published an independent study module that includes a discussion on the issue of
DEHP and PVC products in health-care settings: http://www.noharm.org/details.cfm?ID=798&type=document

The European Union has a draft strategy for reducing the risk of exposure to DEHP through medical and other
products: http://www.noharm.org/details.cfm?type=document&id=709

PESTICIDES

Pesticides are used to control or eliminate unwanted or harmful organisms, including insects (e.g., insecticides
to kill mosquitoes and thus reduce the risk of transmission of West Nile virus), rodents (e.g., rodenticides to kill
rats and thus reduce the risk of transmission of infection), fungi and moulds (e.g., fungicides to reduce growth
of mould in the home) and weeds that compete with food crops (e.g., herbicides to promote greater crop
yields).

However, a large body of research has indicated that the benefits of pesticides come with risks, particularly for
children (Basrur, 2002; Wigle, 2003; Sanborn, Cole, Kerr, Vakil, Sanin & Bassel, 2004). As a review of the literature
on the effects of pesticides and human health published by the Toronto Health Department (Basrur, 2002) con-
cluded, “These substances are intended to be harmful to living organisms and because they are released into
the environment, they pose an exposure and potential health risk to other organisms, including humans” (p.1).

An analysis of the literature reviews discussing pesticides and health is beyond the scope of this paper, but
two Canadian reviews on the state of the science in this area are available:

Pesticides literature review (Sanborn, Cole, Kerr, Vakil, Sanin & Bassel, 2004):
http://www.ocfp.on.ca/local/files/Communications/Current%2olssues/Pesticides/Final%20Paper%2023APR20

04.pdf

Lawn and garden pesticides: A review of human exposure and health effects research (Basrur, 2002):
http://www.toronto.ca/health/pesticides/pdf/pesticides_lawnandgarden.pdf
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Countries around the world have taken steps to ensure that people benefit from pesticides with minimal or no
harm to the environment and human health. In Canada, the Pest Management Regulatory Agency (PMRA) is
responsible for regulating pest control products and enforcing compliance with the Pest Control Products Act.
The mandate of the PMRA is to prevent unacceptable risks to people and the environment from the use of
pest control products. To help reduce these risks, the PMRA has prepared information for the public on the
responsible use of pesticides, including alternatives:
http://www.pmra-arla.gc.ca/english/consum/consum-e.html.

Strategies for reducing pesticide use

Health-care facilities are intended to provide a healthy environment for patients; in many hospitals this has
meant using integrated pesticide management (IPM) to address pest problems. IPM “is a philosophy and system
of managing pests that provides a framework for removing life support systems for pests (food, water, and
nesting space) along with least hazardous methods such as traps and sticky tapes before moving on to
chemical solutions” (Sattler, 2002, p. 34). When chemicals are used, the least toxic alternative should be selected.
These strategies can be used both within the hospital (to deal with insects and rodents) and on the surrounding
grounds (to deal with weeds, grubs and other pests).

PMRA (Health Canada, 2007b) suggests the following strategies for reducing or eliminating the use of pesticides:
« Question whether a pest problem really exists.

+ Understand pest behaviour.

+ Modify the physical environment to make it less attractive to pests.

« Modify the physical environment to repel the pest.

PMRA also offers fact sheets that provide specific information on using an IPM approach to deal with a broad
range of indoor and outdoor pests: http://www.pmra-arla.gc.ca/english/consum/pnotes-e.html

Nursing strategies for reducing pesticide use

Nurses can work with other staff in health-care settings to promote the use of alternatives to pesticides. One
of the most important things nurses can do is simply ask questions such as: What pesticides are being used at
the hospital? What alternatives have been considered? Sometimes pesticide use is simply a continuation of
long-term practices; questioning existing norms in this situation is often a good way to initiate change.

For more information

The Responsible Pest Management website, created by Environment Canada with the Federation of Canadian
Municipalities and maintained by the Canadian Centre for Pollution Prevention, has useful information:
http://www.pestinfo.ca/

A paper by Kagan Owens (2003) provides a more detailed discussion of alternatives to pesticide use in hospitals
in Healthy Hospitals: Controlling Pests without Harmful Pesticides:
http://www.noharm.org/details.cfm?|D=864&type=document

St. Mary’s Hospital in Kitchener, Ont., has won awards for its chemical-free approach to pest control:
http://www.c2p2online.com/documents/StMarys-lawns.pdf

Health Canada’s healthy lawns website includes information on integrated pest management for lawns:
http://www.healthylawns.net/
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Leadership by Organizations of Health-Care Professionals

CNA and the Canadian Medical Association (CMA) issued a joint position statement on environmentally
responsible activity in the health sector that addressed the issue of reducing medical waste (CNA & CMA,
2005). This position statement proposes the following roles for professional associations (pp. 2-3):

Information sharing:
supporting and encouraging educational initiatives for individual practitioners on environmentally
responsible practices in a variety of health care settings,
sharing information on successful practices nationally and among professional groups,
encouraging research by health professionals and others on:
a) the environmental determinants of health, e.g. health effects of contaminants, and
b) ways the health sector can move towards environmentally responsible practices, e.g. minimizing
waste production and practicing safe waste disposal, and,
supporting the efforts of all Canadians to find environmentally responsible ways to perform their
daily activities;

Lobbying individual legislators and governments regarding the need to:
initiate stricter legislation, e.g. reduce carbon dioxide emissions, and ban all use of CFCs [chlorofluoro-
carbons] before the end of this century,
initiate pricing policies that reflect the full environmental costs of goods and services, and,
provide incentives to promote the use of more energy efficient technologies and non-polluting
energy sources; and,

Encouraging international professional bodies and their members to lobby their governments to promote
sustainable environments, e.g. address the problem of toxic waste disposal in the Third World.

Nurses and Green Teams

Nurses are influential contributors to building design, institutional procedures and purchasing decisions. They

can be key members of teams created within health-care facilities that work to reduce their environmental

footprint. Several hospitals across Canada have established green teams, including Cambridge Memorial

Hospital,” Women'’s College Hospital, Montreal Children’s Hospital and Alberta Children’s Hospital. Consisting

of staff members from departments across the institution, the teams focus on promoting energy efficiency,

product longevity, non-toxicity and attractiveness of the environment. For a description of the green team at

Women'’s College Hospital, please see the text box at the beginning of this paper.

Hospitals for a Healthy Environment (n.d.) has proposed the following objectives for green teams:

« “To develop, implement and manage operational infrastructure to maintain waste management and mini-
mization programs

« To develop, implement and communicate work practice changes that achieve environmentally friendly prac-
tices and outcomes

1 For a description of the green team at Cambridge Memorial Hospital, see http://www.c2p2online.com/documents/CambridgeHospital.pdf
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- To coordinate staff education on methods, strategies, and action plans to specifically decrease medical waste
in their departments and facilities, as well as recycle appropriate products, and positively affect financial
implications

« To monitor the program and initiate alternatives to existing practices that will positively affect the environ-
ment as well as financial ramifications to the hospital

« To collect, measure and report on environmental performance. Use data to prioritize goals and action plans.”

Many hospitals already have health and safety committees, and their terms of reference could be easily
expanded to encompass these objectives.

Conclusions

This paper has looked at how health-care facilities can minimize their environmental footprint by reducing
their use of energy and toxic substances as well as their waste production. Other steps in creating sustainable
hospitals include exploring the potential for major renovations that will further increase energy efficiency.
Reducing the environmental footprint of health care more generally would involve exploring the sustainability
of the health system and identifying more effective ways to use resources across the system (Guenther & Hall,
2007).

Although it is expensive to renovate existing health-care facilities, programs are available to address some of
these costs. Progress has been made in building new facilities that are designed with a lower environmental
burden in mind. For example, facilities may be built on reclaimed brownfields, close to public transportation
and using environmentally friendly building materials. Such facilities may be certified for Leadership in Energy
and Environmental Design (also known as the LEED designation); more information on this program is available
from the Canada Green Building Council: http://www.cagbc.org/.

The comfort and design of the physical setting in which health care is provided are important to healing (Chan
& Sanoff,1988). Appropriate lighting, clear signage, use of colour, reduction of clutter and access to nature all
promote the health and well-being of patients and staff (Chan & Sanoff, 1988; Schweizer, Gilpin & Frampton,
2004; Young-Mason, 2002).

Pierce and Jameton, in their monograph exploring the ethics of environmentally responsible health care, begin
by saying that “the foundation of human health rests on healthy, stable ecosystems” (2004, p.1). They argue
that one of the reasons for the unsustainability of U.S. health care is its degradation of the quality of the envi-
ronment, which paradoxically leads to more disease. The U.S. health system consumes 15% of that country’s
GDP, in contrast to the 9% of GDP used to support the Canadian health system. Yet the two countries have the
same concerns about sustainability, as use of resources and the associated costs rise each year. Over the long
term, considerations of sustainability and environmental responsibility may lead us to think differently about
our health system and what we expect from it.
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