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GOING BEYOND FRUITS AND VEGGIES, EXERCISE AND NOT
SMOKING AND DRINKING … WHAT IS MAKING US SICK?

“Pollution is the largest environmental cause of
disease and premature death in the world today.”
The Lancet Commission on pollution and health (October 2017)
www.thelancet.com/commissions/pollution-and-health

Known: air pollution, persistent organic pollutants, metals,
radionuclides…
Emerging: chemicals that interfere with hormones and
development, act at low doses
E.g., pesticides, plastics, personal and household products,
pharmaceutical wastes, nanomaterials (and wireless radiation)
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HOW MUCH DOES CANADA SPEND ON HEALTH CARE?
Canadian Institutes for Health Information (2017)
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ESCALATING DISEASES POTENTIALLY RELATED TO
ENVIRONMENTAL EXPOSURES IN YOUNG CANADIANS

•
•
•
•
•
•
•
•

Chronic diseases overall
Blood cancers
Brain tumours
Colorectal cancer
Obesity-related cancers (also hormone-related)
Inflammatory bowel disease
Autism spectrum disorders
Infertility
Early and ongoing adverse exposures
contribute to various conditions
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“ENVIRONMENT” BROADLY DEFINED

• Nurturing, socio-economic,
education, employment
• Nutrition
• Toxicants – air, water,
soil/dust, food, goods, …
• Radiation – e.g., daylight,
screen-light, microwave/RF
radiation, ionizing radiation
(radon, x-rays)
• “Green-ness” (vegetation,
natural areas)
Timing is of the essence.
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CHRONIC DISEASES INCREASING AND SHIFTING TO
YOUNGER CANADIANS (2003-2008, PHAC)
Cancer + cardiovascular disease + diabetes + hypertension
Public Health Agency of Canada (2012)

Diabetes
increasing 3%-5%
per annum in
adolescents and
children (Nakhla et
al, CMAJ 2017)
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Chronic disease incidence and
mortality is geographically patchy,
reflecting various environmental
exposures and conditions.
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GEOGRAPHICAL VARIATIONS IN LYMPHOID LEUKEMIA (LL), AND
HODGKIN LYMPHOMA (HL) INCIDENCE: 1984–2013
CHILDREN AND ADOLESCENTS IN MANITOBA

Lymphoid leukemia
incidence rates in
Manitoban children
and adolescents
increased 1.4% per
year, 1984–2013.
Ye et al., 2017 PLOS One
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AGE-ADJUSTED SEER INCIDENCE RATES BY AGE (US)
NON-HODGKIN LYMPHOMA, ALL RACES, BOTH SEXES, 1975-2014

11

THE INCREASING TOLL OF ADOLESCENT CANCER INCIDENCE IN
THE US (BURKHAMER ET AL., PLOS 2017)

Annual incidence
trends for 15-19 y
1. ALL and NHL
2. Acute lymphoid
leukemia, and
3. Non-Hodgkin
lymphoma
1975– 2012
SEER (USA)
9 registries
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AGGRESSIVE BRAIN TUMOURS INCREASING IN THE YOUNG
(CENTRAL BRAIN TUMOR REGISTRY OF THE US - CBTRUS. OSTROM, 2015)
Brain tumours shifted to
most common malignancies
in US teens age 15-19 y,
over lymphoma and
testicular cancer.
Canadian neuro-oncologist
Dr. Easaw raises concerns
that as in the US, the most
aggressive forms of brain
tumours are increasing
rapidly in Canadian
adolescents and young
adults.
American Brain Tumor Association Adolescent and Young Adult Primary Brain and Central Nervous System Tumors
Diagnosed in the United States in 2008-2012
Neuro Oncol. 2015;18(suppl_1):i1-i50. doi:10.1093/neuonc/nov297
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CANCERS ASSOCIATED WITH BEING OVERWEIGHT OR OBESE

WHY?
Inflammation and
Obesogens contribute
to cancers and other
chronic diseases
www.cancer.gov/about-cancer/causesprevention/risk/obesity/overweight-cancersinfographic
www.niehs.nih.gov/health/topics/conditions/ob
esity/obesogens/index.cfm
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AVERAGE ANNUAL PERCENT CHANGE (AAPC)† IN AGE-STANDARDIZED
INCIDENCE RATES (ASIR), BY SEX, CANADA, 1992–2013 (CCS 2017)
Decreasing:
tobacco-associated
cancers
Increasing:
thyroid, liver,
melanoma, testis,
uterus,
kidney/renal,
eosophagus, breast,
hematological,
“all cancers”
[EDCs play roles]
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COLORECTAL CANCER INCREASING
SINCE 1996 IN CANADIAN ADULTS <50 Y

6.7% per annum (15-29 y)
1.4% (30-39 y)
0.8% (40-49)
Large increases in excess weight

DESPITE
– Significant decreases in alcohol consumption and
smoking
– Small increases in fruit and vegetable intake, and
activity
Patel et al. 2017 Cancer Epidemiology
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CHILDHOOD ONSET INFLAMMATORY BOWEL DISEASE
(BENCHIMOL ET AL. 2017)

Canada among highest prevalence of childhood IBD globally
Increased 4.6% annually from 1999-2010 in youth <16 y
Driven by 7% increasing incidence annually in children <6y
Trends in Epidemiology of Pediatric Inflammatory Bowel Disease in Canada: Distributed
Network Analysis of Multiple Population-Based Provincial Health Administrative Databases
http://www.nature.com/ajg/journal/v112/n7/full/ajg201797a.html
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AUTISM COUNTS

(Weintraub, Nature, 2011)

18

AUTISM SPECTRUM DISORDER (ASD) INCIDENCE RATE PER 10,000
BY SEX IN QUEBEC, 2000-2015 (PHAC, 2018)

https://www.canada.ca/en/public-health/services/publications/diseasesconditions/autism-spectrum-disorder-children-youth-canada-2018.html
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IN WESTERN MEN, HUMAN SPERM COUNTS AND CONCENTRATIONS
HALVED 1981 – 2013 ~ NO EVIDENCE OF LEVELLING OFF

Temporal trends in sperm count:
a systematic review and meta-regression analysis
Levine et al, 2017, Hum Reprod. Update
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ENVIRONMENTAL CLUES: CLUSTERING OF EXPOSURES AND
BIOMARKERS MAY REVEAL LINKS TO ILL HEALTH

• Dementia (and air pollution)
• Birth defects (in agricultural areas)
• Hypothyroidism (and contaminated water +
fish)
• Diabetes (in northern populations)
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LIVING NEAR MAJOR ONTARIO ROADS (1996) INCREASES RISK
OF DEMENTIA (2011-2012)

Particulates, ozone, metals, nitrogen oxides and poly-aromatic hydrocarbons
OUTSTANDING QUESTION: What about lead from plumbing?

Chen et all, 2017. Lancet
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AIR POLLUTION AND MULTIPLE MORBIDITIES

The World Health Organization recognizes air
pollution as major cause of illness and premature death.
• Cancer
• Obesity and diabetes
• Autoimmune disease
• Asthma
• Reproductive harms (small, early births,
stillbirths, poor development…)
What else causes harm?
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BIRTH DEFECTS – HYPOSPADIAS AND UNDESCENDED TESTICLES

• Higher rates in Canada than US, internationally
• Geospatial clustering in NS high agriculture areas
(Lane et al., 2017, J Pediatr Urology)
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Incidence per 100,000 youth

Mostly in first-borne infants;
mothers have had subsequent
healthy children; potentially
related to thyroid hormone.
NOTE: Toxins are released from
mothers’ tissues to the foetus
and then breast milk, with the
greatest quantities during the first
pregnancy
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HYPOTHYROIDISM IN NL CORRELATES WITH CHEMICALS IN FISH
Mean hypothyroidism rates on three coasts in
Newfoundland, Canada
Coast Hypothyroidism ratea Average (std. dev.)
West
91.8 (36.73)
South
96.3 (51.96)
East
51.3 (20.25)
Comparison
p-Value
West vs. South
0.974
South vs. East
0.057
West vs. East
0.041
Calculated by averaging rates for communities
within region.
aNumber of people hospitalized with
hypothyroidism diagnosis per 100,000 population
per year.
Sarkar et al 2015. Skewed distribution of
hypothyroidism in the coastal communities of
Newfoundland, Canada
www.sciencedirect.com/science/article/pii/S016041
2015001531
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Volume 101, April 2017, Pages 183-189

Blood PCB and p,p′-DDE
levels were associated
with increased risk of selfreported diabetes among
Canadian Inuit.

Fasting glucose in the
highest quartile of
exposure was 3–7% higher
compared with the lowest
quartile of exposure.
Adjusted odd ratios and 95% CIs (Q4 vs. Q1) for self-reported diabetes

WHY THESE TRENDS AND EFFECTS?

Consider hormonally active or endocrine-disrupting
chemicals (EDCs) in pesticides, plastics, household
and personal products, cleaners, foods, longstanding pollution and toxic sites …
High dose research doesn’t predict low dose effects,
or vice versa
 Test at low and environmentally relevant doses
 New, rapid lab tests and computer models
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by Pete Myers, Ph.D. and Wendy Hessler
The "dose makes the poison" is a
common adage in toxicology. It
implies that larger doses have greater
effects than smaller doses. That
makes common sense and it is the
core assumption underpinning all
regulatory testing. When "the dose
makes the poison," toxicologists can
safely assume that high dose tests will
reveal health problems that low dose
exposures might cause. High dose
tests are desirable because, the logic
goes, they not only will reveal low
dose effects, they will do so faster and
with greater reliability. Greater
reliability and speed also mean less
cost.

While exposure in the womb to 100 parts
per billion of the estrogenic drug
diethylstilbestrol (DES) causes mice to
become scrawny as adults, exposure to a
much lower amount, 1 ppb, causes
grotesque obesity. This photograph
compares a control animal (left) to an
animal exposed to a very small amount of
DES in the womb (right).

ENDOCRINE RELATED HAZARD PREDICTIONS

Early exposure to endocrine disrupting chemicals (EDCs) causes
obesity, chronic diseases and cancers
• 100 ppb diethylstilbestrol (DES) or
control on L
• 1 ppb DES - adult obesity, cancers

Photograph from Retha Newbold, NIEHS.

The trouble is, some pollutants, drugs and natural substances don't adhere to this logic, as can
be seen in the photograph above. Instead, they cause different effects at different levels,
including impacts at low levels that do not occur at high doses. Sometimes the effects can even
be precisely the opposite at high vs. low. Because all regulatory testing has been designed
assuming that "the dose makes the poison," it is highly likely to have missed low dose effects,
and led to health standards that are too weak.

• Early life low dose BPA + chow on L
• Early life BPA + chow + nutrients on R
• Estrogenic (linked to cancer)
• Early exposure affects gene expression
Toxicology testing assumes 'the dose makes the poison.'
• Causes adult obesity, diabetes
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Measuring how much of a compound, called its dose, produces a response, usually some kind
of health effect, is difficult and time consuming. To understand how dose and effects are

ENVIRONMENTAL HEALTH INFORMATION INFRASTRUCTURE
Child-onset and
chronic disease,
and early death

Personal and
health care costs

Prompt responses
to accelerating
changes,
with research,
education and
regulation

Map exposures (beneficial and adverse)
Map health outcomes (provincial and national data)
Link exposures to health outcomes
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SURVEILLANCE OPPORTUNITIES IN ENVIRONMENTAL HEALTH
Levels in Environment,
Products
Drinking water, foods,
consumer products

Internal Exposure
(may not be the same among target
organs such as the brain or liver, or bone)

Health Effect
(cancer, autism, IBD…)

Surrogate Exposure
Distance from major road
Distance from farm fields
Groundwater quality
Need additional data – e.g. air quality peaks
and averages, pesticide use, water quality

Estimated Exposure

Self Report
e.g. Occupation, Diet,
Habits,
Product use
Adjust for beneficial factors –
exercise, diet, etc.
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HOW MUCH EVIDENCE IS ENOUGH?

When action awaits proof of human harm, how much
harm is done before:
1. Links are researched, then recognized?
2. Actions are taken?
Generations of people are exposed and harmed before a
human carcinogen is recognized; longer before it is acted
upon.
ETHICS
• PRECAUTION and PREVENTION require a shift to
permitting only least-toxic approaches / best practices
• Individuals can make some personal choices, but
education, opportunities and resources are challenging
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ETHICAL, EFFECTIVE APPROACHES FOR ENVIRONMENTAL HEALTH

+

Nimble, pragmatic responses in a
complex, rapidly changing world

Individuals can choose safer options, but
cannot protect themselves or the
environment against others’ choices.
Research, educate, legislate, regulate for
least-toxic, most sustainable choices.
Chemicals are often restricted once found
to be harmful – how is this proven?

DATA

Beyond
“preferable
purchasing”
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GROUP TOPIC SUGGESTIONS:

• Challenges in conducting surveillance in QC
and in French-speaking populations across
Canada
• New and emerging issues for surveillance
• Identification of and access to new/innovative
data sources
• Linkage of multiple sources of data including
SES data
• Knowledge Translation for broader
communication on public health surveillance
information
• Privacy and ethics in surveillance
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