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11 partnering environmental, 

child care, and health organizations

Common Vision:
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To talk about:

� Changes in our environment and health in past 50+ years

� Vulnerability factors

� Evidence- strong (‘The Ugly’) and moderate (‘The Bad’)

for links between particular exposures and health

� Ways to reduce harmful or potentially harmful exposures

(‘The Good’)

� Clinical/composite stories of ‘The Ugly’, ‘The Bad’, and

‘The Good’



�������������
�
���
�������
 !"�#��
�

� Approximately 85,000 chemicals in commercial production 
since WW II with hundreds added annually; 23,000 in use in 
Canada

� Industrial growth has led to greenhouse gas emissions that 
are linked to global warming 

� Climate change has been associated with ‘weird weather’ and 
environmental disasters

� While wonderful advances in technology and products, also 
unexpected changes in health
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In HUMANS and ANIMALS, increased:

� Birth deformities- Carson, 1962, Fabrio 1985, Colborn, vom Saal, Soto 1993, 1996

� Reproductive difficulties- Barlow, Sullivan 1982, Haney, 1985

� Neurological abnormalities-Wigle 2003, Baker 2004

� Cancers of certain types-Casarett,Doull 1991, Davis 1998, Wigle 2003

In HUMANS:
� Cardiorespiratory morbidity & mortality- Burnett et al,  1995, Abelsohn 

et al, 2002

� Asthma- Jones 1998

� Sick Building Syndrome-WHO 1984, Brief, Bernath 1988

� Multiple Chemical Sensitivity- Randolph 1965, Cullen 1987 
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Examples:
� Virtual elimination of some infectious diseases with the advent of 

vaccines (e.g. smallpox, polio)

� Reduction in childhood diarrhea with water disinfection

� Decreased fatal respiratory infections in childhood with 
antibiotics

� Reduction in childhood death in motor vehicle accidents with 
mandatory car seats

� Reduction in childhood death and injury with bicycle helmets 
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� Advances in public policy, public health, and acute care medicine for many 
infectious diseases and childhood accidents

� Aging of the population

� Exposure to a multitude of novel chemicals from before conception all 
through the lifespan

� The large number of new substances far outweighs the capacity of regulatory 
agencies to do pre-market tests-Wigle, 2000

� Unknown additive or synergistic effects of multiple low level chemical 
exposures

� Precaution has led to efforts towards protection from chemicals and 
environmental contaminants with strong or moderate evidence of harm
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� Entire population at risk

� Some more vulnerable
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� Fetuses:
• key developmental windowsToronto Public Health 2005

� Children:
• developing organs and metabolism

• active and low to ground

• eat, drink, breathe more per kg body weight than adults

• higher GI/skin absorption

• longer ‘shelf life’ Faustman et al 2000, Wigle 2003

“Child health is a determinant of adult health

and of the health of future generations”Maxwell 2006
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Each personhas unique risk for environmentally related
health effects, depending on:

� Genetic make up and Expression
� Age
� Gender
� Nutritional status

� Culturalsocialspiritual status
� Nature, dose, and timing of exposure

to environmental contaminants



������������
���
��.����(���
1���
������������������

��������	
����	��

������
������������	
����	��

������
������������	
����	��

������
������������	
����	��

������
����
��
�
���
�
���
�
���
�
�


���
���

�
���
���

�
���
���

�
���
���

�


�����	��

�����������
�����	��

�����������
�����	��

�����������
�����	��

�����������



*
����������
���
���
�����������+�
	�

Reality Bites re Risk Assessment Challengesin Humans:
� Research unavailableor slow, costlyand complex(e.g. 

determination of multigenerational risk)

� Exposuresare complexwith no unexposed ‘control’ group

� Difficult to measure true exposures- multiple routes

� Unethical to do randomized controlled trialsof toxins

� “Uncertainty” or “safety” factors extrapolated from test 
results in healthy adult male animals- inadequate to protect 
human fetuses and children
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�� �	�� PROVEN HARM

PARTIALLY 
PROVEN

NOT YET RECOGNIZED

FOREVER UNRECOGNIZED

THE TOXIC ICEBERG
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� Exposure to larger amounts of certain toxins by 
workers in particular occupations
“ The Dose Makes the Poison”Paracelsus (1493-1541)

Clinical Examples:
� Sawmill- cigarette burn-like holes in “green table” lumber 

sorters- “just the dip”- pentachlorophenol

� Woolen mill- spreading, itchy, eczema-like lesions in 
papermaker’s felt dippers-formaldehyde resin
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� Organochlorines(e.g. pentachlorophenol), 
formaldehyde, lead, mercury, etc.in/on  clothing, 
shoes, tool box, car, hair, skin

� Can lead to adverse health effects in family 
members, especially pregnant women (fetuses) and 
young children
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� Maternal occupational exposureto organic solvents

associated with spontaneous abortion McMartin et al 1998

malformations Khattak et al 1999,and irreversible reduction in 
neurocognitive functioning Till et al 2003

� Maternal exposurein early pregnancy to pesticidesused in 
agriculture or gardening associated with undescended testes, 
cleft lip/palate, spina bifida, limb/digit defects TPH 2005: 64

� Ontario farmer fathers with direct exposure to certain 
pesticideshad increased risk for offspring miscarriage and 
prematurity Savitz et al 1997
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Men:
• Sperm develop continually throughout life and so 

toxic exposures occurring just before conception 
can have impact

• Male fetuses affected by hormones resembling 
estrogen

Women:
• Eggs exposed to environmental contaminants from 

time of conception

• Can “down-load” toxins to offspring during 
pregnancy and breastfeeding , and  impacts can be 
passed through generations (eg. DES children)
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� Associations between fetal exposure to lead, mercury, 
nicotine (from maternal cigarette smoking and ETS 
exposure), dioxins, PCB’s, radiation, and some pesticides and 
solvents (including alcohol)

AND

learning disabilities, intellectual deficits, ADHD, and 
tendency to violence Wigle 2003, Schettler et al 2000

� Subtle Effects in individuals may carry profound impacts 
when expressed over a population Wigle, 2000
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� “I have a patient, a 38-year-old art teacher, trying to get 
pregnant.

� She had been seeing me a lot lately about unusual fatigue and 
headaches that occur every afternoon, except on weekends.

� Physical examination and screening lab tests were all negative.

� Although she loved her job, I was beginning to wonder if 
workplace stress was the problem.

� Then I took an exposure history (CH2OPD2) and learned that 
she worked daily with oil-based paints and solvents in a poorly-
ventilated classroom.”
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• C ommunity
• H ome (Day Care)
• H obbies
• O ccupation (School)
• D iet
• D rugs

CH2OPD2 Mnemonic
www.ocfp.ca-->Environmental Health Committee

Marshall et al, Identifying and managing adverse environmental health effects:
1. Taking an exposure history, CMAJ 16 April 2002; 166(8):1049-55
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� Brain tumours, especially neuroblastoma, leukemia, non-

Hodgkin’s lymphoma linked to pre-conception, prenatal and 
early childhood exposure to pesticides, especially at home 
indoors Infante-Rivard et al 1999

� Ionizing radiation, extremely low frequency electromagnetic 
fields associated with childhood leukemiaWigle 2003

� Early exposure to mutagenic carcinogens (e.g. vinyl chloride) 
can pre-dispose to cancerous effects of later exposures as 
adults (in both animals and humans)Van Larebeke et al 2005

� Melanoma (severe sunburns before age 15)Wigle 2000
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‘The Ugly’:

� Increased doctor and hospital visits, hospital 
admissions, and deaths with high smog indexBurnett, et al, 
1994, 1999, 2001, Bates1995, Environment Canada 1999, Wigle 2003

‘The Bad’:
� Childhood exposure to air pollutants leads to impaired 

lung development Gauderman et al 2004

� Asthma- 12.2% of Canadian Children- 4 Fold Increase 
in 20 Years Health Canada 1999

� Adult lung cancer and cardiopulmonary mortality 
linked to long-term exposure to air pollutantsPope et al 2002
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� First noted 1970’safter Middle East oil crisis led to:
• tightening of buildings
• lowering of ventilation rates
• increased use of new synthetic products indoors

� “Symptoms with increased frequency in buildings with
indoor climate problems”, described by WHO WHO 1984. Indoor Air Quality 
Research. Euro-Reports and Studies No. 103. Copenhagen: WHO Regional Office for Europe 

• Irritation of the eyes, nose and throat
• Dry, red mucous membranes and skin
• Headache/Dizziness
• Abnormal taste, odor
• Upper respiratory infections
• Lower airway symptoms
• General fatigue
• Nausea
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� A chronic condition with symptoms in multiple body systems 
provoked by multiple chemically unrelated substances at 
levels lower than previously or commonly tolerated 
1999 Consensus Definition,  Arch Environ Health 1999;54:147-49

� Having a stronger sense of smell than most people, feeling 
spacey, dull or groggy, having difficulty concentrating
McKeown-Eyssen et al, Arch Environ Health Sept./Oct. 2001; 56(5):406-12

� A common condition in adults- 2-6% diagnosed, >80% 
women, 13-33% “especially sensitive to everyday chemicals 
(feel ill)” Kreutzer 1999, Voorhees 1998, Bell 1996, 1998; Meggs1996

� Polymorphic genes alter expression of detoxication enzymes 
McKeown-Eyssen et al, Int. J. Epidemiol. 2004, July 15; 33:1-8
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Toronto Public Health, Environmental Threats to Children, September 2005:79-80

Clinical Story:
“Allan”
� First seen Age 2 with asthma and eczema, 

frequent upper respiratory and ear infections, 
“hyper”, failure to gain weight

Exposure History:
� Lives in old house, many house plants, dog, 

scented products, symptoms worse when 
drinks more milk 
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� Multiple visits by various family members for various acute, recurrent, or 

chronic complaints in multiple body systems
� Clearly, doctors need to try to relieve symptoms and distress as much as 

possible
� However, taking an exposure history may help family and doctor get off 

the ‘hamster wheel’!
� E.g., Clinical Story- A colleague’s patient: 

A widow (sole wage earner) and  her 11-year-old son from Bangladesh-
mother had poor appetite and was losing weight, and became so tired she 
could no longer go to work. Son had widespread eczema and worsening 
asthma. My colleague asked questions about their home environment. 
Their low rent apartment was infested with cockroaches, and mother was 
spraying an unlabelled pesticide weekly that relatives had sent from 
Bangladesh Marshall, Bray, Kasperski. “Enhancing the contributions of healthcare 
professionals to the protection of children’s health from environmental hazards”, OCFP 
Discussion Paper for Health Canada, November 2007



“Heartsink” Patients
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� Complex- multiple potential contributors

� Confusing- no clear cut patterns

� Not curable- no quick fixes

� Exceptionally time and energy-consuming
to manage medically and for parents to manage
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Awareness of:
� Common contaminantswe and our children encounter

� Routes of exposure

� Contaminants’ known or potential adverse health effects

� Exposure reduction‘opportunities’

� Safer substitutes

� Purchasing power

� Health-protective policies and precautionary legislationat 
municipal, provincial and federal levels
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� Biological- moulds, bacteria, viruses, dust mites, 
pet dander, pollen

� Physical-temperature, light, noise, radiation

� Inorganic Chemicals-metals, fibres, NO2 , SO2 , O3

� Organic Chemicals-some volatile (VOCs), 
some persistent (POPs)
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� Inhalation
� Ingestion
� Skin Contact
� Insertion, Injection
� In utero

Environmental Media:
• Maternal Exposures
• Air
• Soil/Dust
• Products
• Food/Breast Milk
• Water
• Medication                                                      Photo Credits: CPCHE
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Principles of Decreasing Intake of Hazardous

Chemicals/Contaminants:

� Reduce at source

� Substitute less toxic substances

� Dilution

� Filtration
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� Avoiding clutter

� Taking shoes off at door, washable mat

� Leaving contaminated work clothes at work or taking 
off immediately at home and washing separately

� Banning smoking from house, car, entrances

� Stopping leaks, cleaning up moisture immediately

� Containing renovations




5��(�������6�	�������
���0�����������
��
��
����������������	��
��

� Taking transit, biking, walking, or car pooling,

and avoiding idling

� Limiting time outdoors (especially exercising) if at risk and Air 
Quality Health Index shows moderate pollution (>4)

� Avoiding use of pesticides on lawns or gardens

� Applying penetrating water-based wood sealant to fences, decks, 
furniture made with pressure-treated wood bought before 2004

� Lobbying for reduced industrial emissions
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� Eating organic when possible

� Consuming local produce-

5 - 10 servings/day of fruits and vegetables 

� Reducing fatty meats and high fat dairy products

� Limiting some large fish and sports fish (fish advisories)
� Minimizing foods with artificial colours and additives
� Storing and microwaving in  ceramic or glass, not plastic

� Using alternatives to plastic packaging
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� Running tap until water is cold if home built before 1990- old 
lead pipes or municipal connector pipes (pre-1950’s), or copper 
pipes with lead solder (banned late 1980’s)

� Storing water in glass

� Ensuring clean water at source: appropriate community waste 
disposal, water treatment, monitoring  
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� Choosing safer building materials, 

furnishings, toys

� Using less toxic cleaning, laundry, personal products 
(‘No Scents makes sense’)  www.nontoxicguide.ca

� Using least toxic pest management 

approaches- baits and traps
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� Opening windows

� Using fans to exhaust

� Ensuring efficient operation of heating, ventilation, 
and air conditioning systems and maintaining them
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� Utilizing high efficiency particulate air filters 
(HEPA)- on furnace, in portable room units, in 
vacuum cleaners

� Using charcoal to adsorb some airborne VOC’s-
in portable room air filters, personal respirators

� Using particle and charcoal filters for water-
under sink or pitcher style

.�043�04�<0:3
62=
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� Energy conservation
• decrease hot water temperature

• insulate hot water tank and pipes

• consider hot water timer

• occupancy sensor for lights

• compact fluorescent-> LED light 
bulbs

• unplug unnecessary appliances 

when not in use

� Water conservation
• conserving toilets

• showerhead valve

• fix drips promptly

� Waste management
• reduce, reuse, recycle
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� Building Materials and Furnishings-
• www.gghc.org

• www.cmhc.ca

• Watch for Ecologo

� Mercury and Lead Elimination- e.g., thermometers, toys, jewellery

� “Green Cleaning”-
• non-toxic, biodegradable general purpose cleaners 

• neutral pH to reduce skin irritation (pH 7-9)

• recyclable HDPE or PETE containers

• avoid chlorine bleach, sodium hypochlorite, phosphate, petroleum-based 
products 

• avoid VOC concentration > 10%
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“Joey”

• An unexpected compliment

• From “neighbourhood hellion” to “really nice kid”

• 1st visit- clinical + exposure history + physical 
examination + environmental and dietary 
“experiment” suggestions

• 2nd visit- mother and child happy- no complaints

• Not seen again! 
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� Emphasize health promotion 

and disease prevention

� Require information on health of the

environment- ‘Community Right To Know’

� Follow  the Precautionary Principle- ‘Better safe 
than sorry’- Where there is suggestive evidence, 
action should be taken e.g. 1964, US Surgeon General said 
smoking may cause lung cancer
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For timely, long-lasting change to occur,  

the Precautionary Principle must be applied:

To policies/regulations     &    By individuals
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� Goals must be attainable

� Break process into steps, A��� � B��� � C etc. that 80-
85% can agree with-

“Remember the bell curve of change: 15% 
innovators, 35% early supporters, 35% late 
supporters, 15% nevers (jurassics) and involve as 
many as possible- it leads to more ‘buy-in’.”Howard 2005

� Celebrate the “minor” successes
� One change per month = twelve changes per year

� Most important- get off A!! Howard 2005
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“Man’s mind, once stretched by a new idea,
never regains its original dimensions.”

Oliver Wendell Holmes

“The way to begin is to begin.”
Lenore Tilley


