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Health Care IndustryHealth Care IndustryHealth Care IndustryHealth Care Industry

World Wide:
� 100,000,000 Health Care Workers
� 3% of Gross Domestic Product in 1948

� 7.9% of GDP in 1997
� Range 2% - Somalia to >14% - US

WHO, World Health Report, 2000
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INCREASING VOLUME INCREASING VOLUME INCREASING VOLUME INCREASING VOLUME 
- Large amounts of single -use, 

disposable items
- Recycling not being utilized in many 

cases



Single Use Devices









Most Hospital Waste Is 

Simply “Trash”
<5%10-15%

85%

Hospital Waste(Trash) Regulated Medical Waste Hazardous Waste

Hospital Waste (Trash)

Includes 2%
pathological
waste



IncineratorIncinerator

Stack gasesStack gases

Bottom
ash or slag

Bottom
ash or slag

Fly ashFly ash

Treated effluent

Filter cakeFilter cake

Scrubber

Stack Gas:  

5-8,000 cubic 
meters per ton

Fly Ash

10-30 kg per 
ton

Filter Cake

30 kg per 
ton

Slag:  250-350 
kg per ton

Source: unk



MOST WIDELY KNOWN INCINERATOR 
POLLUTANTS OF CONCERN

• DIOXINS

• PARTICULATE MATTER

• ARSENIC

• BERYLLIUM

• CADMIUM

•CHROMIUM

•LEAD

•MERCURY

•ACIDIC GASES

Source:  National Research Council, 2000. Waste Incineration and Public Health, 
Washington, DC: National Academy Press



September 29, 2004

Gottlieb Hospital Sued Over Burning
By Michael Hawthorne
Tribune staff reporter

Emissions of cancer-causing dioxins from a Melrose Park hospital 
incinerator were more than 100 times higher than allowed by law,
according to a lawsuit filed Tuesday by Illinois Atty. Gen. Lisa
Madigan.



Cost Comparison (100 lb/hr)

* US EPA estimate of annual operating cost for the 
air pollution control device = $60,446 per year
** Based on San-I-Pak

Cost Item Incinerator* Autoclave**

Base equipment cost 150,000 70,000

Installation cost 22,500 6,500

Cost of pollution control technology to meet EPA 
emission limits for a 50 lb/hr incinerator

194,500 0

Cost of electric steam generator 0 16,000

Cost for monitoring and testing 16,600 2,400

TOTAL $383,600 $93,100



US Trends

[1] “Hospital Waste Combustion Study-Data Gathering Phase,” US EPA, December 1988; “Standards of Performance for New Stationary Sources and Emission
Guidelines for Existing Sources: Medical Waste Incinerators,” US EPA, January 1996; ”Status of Current HMIWI Efforts,” Fred Porter, US EPA, presented at the 
Medical Waste Institute, June 2003.                             
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Autoclave Example

Source: Sierra Industries, Santa Ana, California, USA

Process:

-Steam treatment

-Shredding

-Compaction

Range of capacities:  200 -
750 lbs/hr

Shredder/Grinder Unit
Autoclave With Safety Interlocks on the 

Door



Shredder

Unsorted municipal
waste

Plastics

Aluminum foil

Metals

Glass

Inert debris

Hydro-Crusher

Primary
bio-treatment

Secondary
Bio-treatment

Compost

Clear effluents

Bio-Gas

Heat

Electricity

 

Control Unit

Arrow Ecology
Bio-Treatment of
Municipal Waste

Recycling

BioTreatment of Municipal Solid Waste



Reducing and Redirecting Waste is Key

Regulated Medical 
Waste

$.25/lb*
Municipal Solid

Waste

$.03/lb* Recycling

~$.00/lb*

Incinerate-ONLY

$1.50/lb*

Diversion

Avoidance

*Amounts shown are hypothetical, only.



The Sustainable The Sustainable The Sustainable The Sustainable The Sustainable The Sustainable The Sustainable The Sustainable 

Alterative: Alterative: Alterative: Alterative: Alterative: Alterative: Alterative: Alterative: 

The ZERO WASTE 2020 The ZERO WASTE 2020 The ZERO WASTE 2020 The ZERO WASTE 2020 The ZERO WASTE 2020 The ZERO WASTE 2020 The ZERO WASTE 2020 The ZERO WASTE 2020 

StrategyStrategyStrategyStrategyStrategyStrategyStrategyStrategy



San Francisco
Population = 850,000
Very little space 
50% waste diverted by 2000
63% waste diverted by 2004
75% waste diverted by 2010 (goal)
100% (or very close!) by 2020 –
Zero Waste
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PVC in Medical 

Products

IV bags

Blood bags

IV and respiratory 
therapy tubing

Venodyne sleeves

Patient ID cards

Water bed liners

Rigid packaging trays

Mattress covers

X-Ray folder holders

Shower curtains

Dialysis bags

Thermal blankets



“serious concern" for the possibility of adverse effects 
on the developing reproductive tract of male infants 
exposed to very high levels of DEHP that might be 
associated with intensive medical procedures such as 
those used in critically ill infants...

National Toxicology Program Center for the Evaluation of Risks to 
Human Reproduction July, 2000



The PVC Life Cycle

Ethylene dichloride

EDC
Carcinogen
Kidney/Liver

Damage

Vinyl chloride monomer

VCM
carcinogen /Liver

PVC
Content-white powder

58% CHLORINE

ETHYLENE
(natural gas)

Combined with

CHLORINE

Dioxin Dioxin Dioxin

RELEASED

DEHP *
phthalates

* Di-2-ethylhexyl phthalate (DEHP ) is used to make PVC flexible



Dioxin

No commercial use
Produced during 
production or 
destruction of 
chlorinated 
organic 
compounds
75 separate dioxin -
like compounds

2,3,7,8 tetrachlorodibenzo-para-dioxin (TCDD)

Most research is performed 
on TCDD because it has the 

greatest potency
PSR, 1998



TCDDTCDD

Viktor YushchenkoViktor Yushchenko



Human Health Effects of 
Dioxin

Cancer
• Known human carcinogen

Neonatal Abnormalities
• Change in sex ratio
• Altered  level  of  thyroid 

hormone

Skin Disorders
• Porphyria cutanea tarda
• Chloracne

Neurologic Disorders
• Peripheral (animal)
• Central (PCB?)

Immune System
• Change in immune system 

parameters / modulation

Endocrine System Effects
• Low levels of testosterone
• Increase  glucose  intolerance 

or  diabetes
• Decreased estrogen & 

estrogen-receptor levels after 
fetal exposure









Dioxins in Breast Milk in Selected Countries
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Chemical Forms of Chemical Forms of Chemical Forms of Chemical Forms of 

MercuryMercuryMercuryMercury
Elemental
� Liquid metal

Inorganic salts
� Mercuric chloride

Organic
� Methyl, ethyl, dimethyl

� Phenyl organic groups





Mercury
Effects of Low Dose Prenatal Exposure

Source: Grandjean, et. al., "Cognitive Deficit in 7-year-Old Children with Prenatal Exposure to Methylmercury", Neurotoxicology 
and Teratology, Vol. 19, No. 6, 1997
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> 50 µg/l30-50 µg/l15-300 µg/l< 15 µg/l

Children with low prenatal
mercury
exposure

< 15 >50 
µg/l

30-5015-30
Children with high 

prenatal
mercury
exposure



Hg Exposure Potential from 

Seafood

Swordfish, shark > 
1 ppm
Tuna steak about 
0.3 – 0.5 ppm

Canned tuna 0.1-0.3 
ppm



The Significance of Small Effects: 
EFFECTS OF A SMALL SHIFT

IN IQ DISTRIBUTION IN A 

POPULATION OF 260 MILLION

160140120100806040

70 130I.Q.

mean 100

6.0 million 
"gifted"

6.0 million
"mentally retarded"



5 Point Decrease in Mean IQ

160140120100806040

Mean 95

70 130

2.4 million
"gifted"

9.4 million
"mentally retarded"

57% INCREASE
IN 

"Mentally
Retarded”
Population

I.Q.



$1.3 billion

each year is attributable to
mercury emissions from
American power plants. 

Leonardo Trasande, Philip J. Landrigan, and Clyde SchechterLeonardo Trasande, Philip J. Landrigan, and Clyde Schechter

Mount Sinai School of Medicine, New York, New York, USA 

Public Health and Economic Public Health and Economic 
Consequences of Methyl Mercury Toxicity Consequences of Methyl Mercury Toxicity 

to the Developing Brainto the Developing Brain

Environ Health Perspect 113:590Environ Health Perspect 113:590––596, 2005596, 2005





Mercury Out Of The Fish

Not Fish Out Of The Mother



2005 emissions by region
Geographical distribution reflects economic activit y and technology, and
presence of ASGM 

Two-thirds 
from Asian
sources 

(mainly
China 
and India)



Sources of mercury in health 

care 

Thermometers
Sphygmomanometers

Dental amalgam
Gastrointestinal tubes
Laboratory chemicals
Pharmaceutical products
Electrical applications
Medical waste incineration, open burning, 
burning in barrels, gasification, pyrolysis, etc.





Thermometer Breakage

A standard glass thermometer contains 1 gram of mercury
Leaked mercury will evaporate and the mercury concentration in 
the air will be 22.2 mg/m 3 in a 15 square meters large, three 
meter high room.
China's provision of mercury maximum allowable concentration 
in indoor air is 0.01 mg / m 3. and in US workplaces the PEL is 
0.1 mg/M3 & STEL is 0.03 mg/M3.
Xueyu Li , Global village of Beijing: 12-20-2007

Young Children have been poisoned after less than 2 weeks 
exposure to mercury vapor from a bedroom carpet after a single 
thermometer broke.

Poisindex, 2010



http://www.noharm.org/europe/issues/toxins/mercury/resour





The largest amount  of mercury is used in  
mercury sphygmomanometers (80 to 100g/unit)

The largest mercury reservoir in the health-care 
setting. 



Recommendations for Blood Pressure Recommendations for Blood Pressure Recommendations for Blood Pressure Recommendations for Blood Pressure Recommendations for Blood Pressure Recommendations for Blood Pressure Recommendations for Blood Pressure Recommendations for Blood Pressure 

Measurement in HumansMeasurement in HumansMeasurement in HumansMeasurement in HumansMeasurement in HumansMeasurement in HumansMeasurement in HumansMeasurement in Humans
American Heart Association Council on

High Blood Pressure Research

It is surprising that nearly 100 years after it was first 
discovered, and the subsequent recognition of its limited 
accuracy, the Korotkoff technique for measuring blood 
pressure has continued to be used without any 
substantial improvement.

Circulation. 2005;111:697-716



Gold Standard?

mm Hg = mm Hg
BP measurement with Hg = Accurate BP

??





“THE GOLD STANDARD”

A survey of blood pressure devices used in a large teaching 
hospital in London in 2000 (n=469 devices) 

� 10% - the markings were difficult to read
� 18% - either an obscured mercury column or faded markings, 
� 3      - were leaking mercury.
� 8%   - had “worn out”, damaged, or split cuffs
� 35% - velcro cuffs did not stick well enough to resist bursting 

apart on inflation above 180 mmHg
� 7 - cuffs contained the wrong size bladder for the size of 

the cuff. 

Markandu et al, 2000



“THE GOLD STANDARD”

Electronic pressure gauges are more accurate and better 
for Y Tube calibration:

Mercury sphygmomanometers
3 mm Hg variation

Electronic pressure devices 
0·005 mmHg variation

� Coleman AJ, 2005



Non Device Factors in 

BP Measurement Inaccuracy

The Health Care Provider





EndEndEndEnd----digit preference in general digit preference in general digit preference in general digit preference in general 
practice: practice: practice: practice: 

a comparison of the conventional auscultatory and electronic a comparison of the conventional auscultatory and electronic a comparison of the conventional auscultatory and electronic a comparison of the conventional auscultatory and electronic 
oscillometric methods.oscillometric methods.oscillometric methods.oscillometric methods.

Very marked digit preferences were observed for both the

conventional and the automatic measurements, being most

prominent for the digit "0" (52% and 25%, respectively) followed

by a preference for the digit "5" (19% and 15%).

Burnier M, Gasser UE.
Service de Nephrologie et Consultation d'Hypertension, CHUV, LauService de Nephrologie et Consultation d'Hypertension, CHUV, Lausanne et Universite de sanne et Universite de 
Lausanne, and ClinResearch Ltd, Aesch, Switzerland.Lausanne, and ClinResearch Ltd, Aesch, Switzerland.

Blood Press. 2008;17(2):104-9.



Non Device Factors in 

BP Measurement Inaccuracy

The Patient



Automated blood pressure measurement in routine Automated blood pressure measurement in routine Automated blood pressure measurement in routine Automated blood pressure measurement in routine 
clinical Practiceclinical Practiceclinical Practiceclinical Practice
Martin G. Myers

University of Toronto, Toronto,
Ontario, Canada

Results:
• The mean initial automated reading (mmHg) taken with  

the observer present (162 ±±±± 27/85±±±± 12) was similar to the 
mean manual blood pressure taken in duplicate (163 ±±±±
23/86+ 12).

• Both values were higher (P< 0.001) than the mean of  the 
next five readings taken with the automated recorder 
when the patient was resting quietly alone (142 ±±±± 21/80±±±±
12).

• Women exhibited a greater fall in blood pressure

Blood Pressure Monitoring 2006, 11:59–62



Clinical Experience



StudiesStudiesStudiesStudies







Criteria for Validating Criteria for Validating Criteria for Validating Criteria for Validating 

DevicesDevicesDevicesDevices



BMJ 2001, 322:531-536



Both mercury and aneroid sphygmomanometers Both mercury and aneroid sphygmomanometers 
have been in use for about 100 years, and when have been in use for about 100 years, and when 
working properly, either gives accurate results.working properly, either gives accurate results.

Aneroid sphygmomanometers provide accurate Aneroid sphygmomanometers provide accurate 
pressure measurements when a proper pressure measurements when a proper 
maintenance protocol is followed. maintenance protocol is followed. 
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66

Where do we start? 

What do we do next?



Need CEONeed CEO’’s Buy In:s Buy In:

Environmental Impact of Health Care

��““Environmental awareness in healthcare began Environmental awareness in healthcare began 

and has been growingand has been growing””

��““We think of environmental protection as 
preventive medicine on a grand scale.”

David Lawrence, MD

CEO of  Kaiser Permanente





• First healthcare specific green building tool, introduced in 2003 

• There are no fees paid to utilize the GGHC – system is a voluntary self 
certifying best practices guide that can be used independently or in 
tandem with LEED

•ion document for LEED for Healthcare

• Unique credits specific to healthcare  buildings that are 
not part of the LEED BD+C system or LEED HC

•Separate guide related to the operations of a facility 
after construction rge healthcare community of practice –28,000 
website registrants and hundreds of healthcare projects have participated

•At the end of the construction process, project is not reviewed or 
certified by any 3rd party



www.gghc.org

Register, download the Green Guide and companion resources



Participate in our online FORUM – the only web-based community 
dedicated to sustainable healthcare



construction
section

1 – Integrated Design
2 – Sustainable Sites
3 – Water Efficiency
4 – Energy & Atmosphere
5 – Materials & Resources
6 – Indoor Environmental Quality
7 – Innovation in Design 



operations
section

1 – Integrated Operations

2 - Transportation Operations
2 – Energy Efficiency

3 – Water Conservation
4 – Chemical Management

5 – Waste Management

6 – Environmental Services
7 – Environmentally Preferable 

Purchasing
8 – Innovation in Operation



Environmental Programs & 

Metrics
Environmentally Preferable Purchasing

Green Cleaning 

Green Construction & Renovation

Integrated Pest Management

Mercury Elimination

Pharmaceutical Management

Red Bag Waste Minimization 

Recycling Programs

Universal Waste Management

Water Conservation

Greenhouse Gas Reporting
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Online at: 
www.noharm.org
/us



Online at: 
www.noharm.org
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Antibiotic-free meat/poultry
• rBGH-free milk
• Organic and other certified 

foods
• Certified coffees
• Locally-sourcing food
• Fast-food free zone
• Farmers’ markets

Hospital gardens
Compost & reduction of food 
waste
Hospital food policy
Vending machine use

Healthy
Food





Health Care Research 

Collaborative
Reports and Publications
February 2010
Minding the Gap: Research Priorities to Address Pha rmaceuticals 
in the Environment
December 2009
Healthcare Ventilation Research Collaborative: Disp lacement 
Ventilation Research
October 2009
A Research Agenda for Advancing Patient, Worker and  
Environmental Health and Safety in the Health Care Sector
October 2009
The Accuracy of Alternatives to Mercury Sphygmomano meters
April 2009
Resilient Flooring and Chemical Hazards: A Comparat ive Analysis 
of Vinyl and Other Alternatives for Health Care
April 2009
Cleaning in Healthcare Facilities: Reducing Human H ealth Effects
and Environmental Impacts



IMAGINE…
Cancer treatment centers built 

without
materials linked to cancer

Pediatric clinics free of chemicals
that trigger asthma

Hospitals with healthy food, fresh 
air, sunlight

...

165 hospital pilots



Health Care Without HarmHealth Care Without HarmHealth Care Without HarmHealth Care Without Harm

The Campaign for 
Environmentally 

Responsible Health Care

Web site:  www.noharm.org



The Mission of Health The Mission of Health The Mission of Health The Mission of Health 

Care Without HarmCare Without HarmCare Without HarmCare Without Harm

To transform the health care industry 
so it is no longer a source of 
environmental harm by eliminating 
pollution in health care practices 
without compromising safety or care.



Global perspective

Partnership in collaboration



www.noharm.org



Thank you!Thank you!Thank you!Thank you!
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