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Canadian Cancer Statistics

• In Canada in 2010, it is estimated that:

– 173,800 new cases of cancer were diagnosed

– 76,200 people died from cancer

• Every hour of every day, ~20 people were diagnosed 
with cancer across Canada

• For certain cancers, incidence and mortality rates vary 
widely across the country

[Canadian Cancer Society’s Steering Committee: Canadian Cancer 
Statistics 2010. Toronto: Canadian Cancer Society, 2010]
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these figures don’t include non-melanoma skin cancers - which probably accounted for yet another 75,500 new cases of cancer in 2010.



3 types of cancer account for over half of new cases in men - prostate, lung, colorectal  - and in women - breast, lung, colorectal

lung cancer is the most common cause of cancer death in men and women





Estimated age-standardized incidence 
rates – colorectal cancer; 2010
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[Canadian Cancer Society’s Steering Committee: Canadian Cancer Statistics 2010. Toronto: 
Canadian Cancer Society, 2010]
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Colorectal cancer rates are higher in the Atlantic provinces than they are in AB and BC – not clear why.



Also, rates for CRC for men are higher than for women – not clear why.  However, in general, cancer incidence rates for all cancers combined are higher for men than women.



Geographic differences may be due to differences in lifestyle risk factors for CRC (like alcohol, physical activity), or to genetic differences, or to a combination of factors that we don’t yet understand.



Sex differences may be due to hormonal influences – estrogen may decrease risk of CRC, but not clear.



For you to know if asked – Territories are not listed separately because their relatively small populations mean that estimates are not very robust.



Alberta Cancer Statistics

• 1 in 2 Albertan men will develop cancer in their 
lifetime

• 1 in 3 Albertan women will develop cancer in 
their lifetime

• 1 in 4 Albertans will die from cancer

[Cancer Surveillance: 2008 Report on Cancer Statistics in Alberta.  Edmonton: 
Surveillance and Health Status Assessment, 

Alberta Health Services, 2010].
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In general, cancer rates for Alberta are fairly similar to those observed in other provinces in Canada – there is some variation for certain types of cancer, but overall, our rates are no better or no worse than in other places.



Rates for overall numbers of cancers are not increasing, but as the population grows and ages, we will see greater numbers of people being diagnosed with cancer unless we do something to prevent more people developing cancer.



So, what is cancer?

http://www.cancer.gov/cancertopics/understandingcancer/cancer/Slide4
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body is composed of billions of cells

normally they grow and divide and then they die - and new ones come along and take their place.

Death of cells in the body is a normal natural occurrence.  If you think about your own skin, you lose dry bits off the outside all the time.  Inside your skin, new cells are created to replace the old ones that are lost when you exfoliate.  Cells inside the body do the same kind of thing - they grow and die, and get replaced.

However, in cancer, the normal cycle of cells dying and new cells coming along to take their place goes wrong.  Sometimes cells get damaged.

If the damaged cell doesn’t die or get repaired, it can keep mutating or changing its structure, and then the wiring goes all wrong.  Cells gone bad can keep getting more and more corrupt, until finally they start reproducing in an uncontrolled way.  Eventually, they make a mass of damaged cells that becomes a tumour.



http://www.cancer.gov/cancertopics/understandingcancer/cancer/Slide2
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umbrella term that covers at least 100 different disease states - can start almost anywhere in the body



The thing that each type of cancer has in common is the uncontrolled development of bad cells.  Otherwise, different cancers can have quite different characteristics.  Even those cancers that start in the same site can have different characteristics. For example, we now know that breast cancer can be divided into 5 different types of disease… so the word ‘cancer’ covers a very complicated set of different diseases. 



Cancer control in the 21st century
• Many advances made in early detection and treatment in 

last two decades

• Mortality rates are dropping

• Incidence rates for many cancers are stable

• BUT...growing and aging population means that 
numbers of people diagnosed with cancer will continue 
to increase

• 'Prevention’ is becoming regarded as the most cost- 
effective and sustainable approach for cancer control
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Over the past few decades, we’ve been getting better at screening people for cancers and treating earlier.  However, for many cancers, the treatment options are difficult for those who have to take them, and also increasing expensive.  As we move into the 21st century, there is a growing realization that everyone would be much better off if we could do a better job of preventing people from developing cancers in the first place.  Of course, if we’re going to do better with prevention, we need to understand much more about the causes of cancers.  



Cancer as a ‘preventable’ disease?

• 1965 - First reliable statistics on 
worldwide cancer incidence 
(UICC, International Union Against 
Cancer)

• 1970s & 80’s - Incidence of most 
cancers varied between countries, 
and cancer incidence rates 
changed in migrants 0
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For a long time in  the middle of the 20th century, cancer was thought to be caused by genetic mutations – changes in genetic material or DNA in cells that appeared by random chance or sheer bad luck.



But, when scientists started to examine cancer rates in migrant populations, they discovered that rates at different cancer sites were changing far more rapidly than would be expected if cancers were arising purely as a result of random genetic mutations.



This figure shows the findings of a study done in Japanese who migrated to Hawaii.  Rates of stomach cancer in Japan have traditionally been much higher than in the USA. However, in Japanese migrants, by the time they reached the second generation of migration in Hawaii, the rates of stomach cancer dropped dramatically, mirroring rates of the US population.  Conversely, breast cancer rates in second generation migrants were substantially higher than in women who stayed in Japan.

This study, and many others like it in other migrant populations, demonstrated that there was something going on in people’s lifestyles or in the environment, that was changing their cancer risk – basically genes don’t change that fast



21st century concepts about the 
causes of cancer

• Complex interactions between an individual’s environment and 
their genetic make-up are likely to impact substantially risk of 
cancer

• Differences in certain genetic factors are likely to cause 
different responses to the same types of environment. 

http://www.niehs.nih.gov/health/topics/science/gene-env/index.cfm
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In the 21st century, we’re starting to understand that most sporadic cancers arise because of changes in DNA (or genetic material) BUT that those changes might come about because of things that we encounter in our day to day environment.



In other words, important changes in DNA  that cause the wiring in a cell to go bad, don’t come about by random chance.  



The authors of the study in the earlier slide thought that changes in diet from a traditional Japanese to a more typical north American diet might help explain the rapid changes in risks of developing stomach cancer and breast cancer in the migrant population. 



However, diet is just one environmental variable that might interact with genetic make up to influence risk.



What do we mean by ‘environment’?

“ All that which is external to the human host.  Can be 
divided into physical, biological, social, cultural etc., any 
or all of which can influence the health status of 
populations.”

JM Last.  A Dictionary of Epidemiology. New York: Oxford University 
Press/International Epidemiological Association
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If we look at environment in the wider context – using this definition from John Last – we can start to see that we ‘re not just talking about eco-enviroments…



Examples of ‘environmental’ exposures
• Diet (including foods, cooking methods, nutrients, non-nutrients, nutritional 

supplements, natural health products etc)
• Physical activity 
• Inflammation
• Viral/bacterial infection
• Sun exposure
• Tobacco use or exposure to second hand smoke
• Alcohol use
• Use of exogenous hormones (e.g. HRT, oral contraceptives)
• Use of non steroidal anti-inflammatory drugs
• Arsenic in drinking water
• Radon gas
• Indoor and outdoor air pollution (e.g. use of wood burning stoves)
• Characteristics of the built environment
• Occupational exposures to chemicals/participation in shift work
• etc etc etc
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All of these things – including diet, activity, supplements, sun exposure, occupation, shift work and many more besides – are examples of environmental exposures that might be able to cause changes in DNA that eventually impact risks of developing cancer.
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Spoof advert

One thing we are fairly sure of is  that smoking is a major risk factor for cancer – large studies started in the 1940s in male doctors demonstrated that smoking increased risk of lung cancer, and other work since then has shown that smoking is associated with risks of developing other cancers.



Questions that we don’t know 
how to answer

• How is it that some people can smoke all their lives and never get 
lung cancer, but other people who never smoke, get lung cancer?

• Why does drinking alcohol increase the risk of developing some 
types of cancer in women, and not others?

• Why does body fatness seem to protect against pre-menopausal 
breast cancer, but increase risk of post-menopausal breast cancer?

• Is it “true” that eating lots of charred meat and chips will give you 
cancer?

• and many more besides… … … … …



Cancer as a ‘preventable’ disease?

• To prevent cancer, we need to learn much more about 
what causes the disease in the first place.

• For the majority of sporadic cancers, the specific cause 
remains unknown or unclear.
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There are many questions that we still don’t know how to answer – and everyone has heard many different stories and heard many different theories … the truth is that we just don’t know why some people develop cancer and others do not.





Cancer is complicated

• Many cancers can take decades to develop

• Over 200 kinds of different cancers

• 1000s of potential alterations in DNA/genetic make up

• 100s of 1000s of combinations and permutations of 
environmental exposures over a lifetime
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Where do we start…?

• “Disentangling the causal architecture of chronic 
diseases will be neither cheap nor easy… but it 
has the potential to return investment many fold 
with future improvements in promoting health 
and combating disease.”

Burton et al, Int. J. Epidemiol. 2009 38: 263-273
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Paul Burton made this statement in 2009, and it really reflects the new thinking – we need to invest time and money and energy in understanding much more about the causes of cancer in our population.  







In other words…

• Why do some people develop cancer, while others do 
not?

• If we can figure this out, can we figure out ways to 
prevent more people from developing cancer?
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The Tomorrow Project

Goal – To enrol 50,000 
cancer free Albertans into a 
50 year study to learn more 
about the causes of cancer 
(and other long-term health 
conditions).



The Tomorrow Project

• Largest research project of its kind ever undertaken in 
Alberta

• Enrolling 50,000 people aged 35-69y

• No previous history of cancer

• Willing to stay with the Project for up to 50 years



The Tomorrow Project
PEOPLE 
(50,000)

TIME
(up to 50 years)

Enrolled

Health survey
Samples

DATABASE
BIOBANK

Cancer
diagnosis?

OUTCOME

Follow‐up surveys
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Follow‐up surveys
Samples

Adapted from Potter, 2005



The Tomorrow Project

• Over time, some people in the Tomorrow Project will 
develop cancer – others will not

• What can we learn about the causes of cancer?



Joining the Tomorrow Project

Come to a study centre

Register 
Complete health survey

Visit a study centre
Sign consent form

Measurements
Blood (or saliva)

Urine

Join ‘by mail’

Register 
Complete health survey

Mail back survey & consent

Receive saliva collection kit 
by mail

Complete kit & mail it back

OR



Study centre visit

• Stationary – Edmonton and Calgary

• Temporary – kit in a van, can set up anywhere with 
sufficient space, electricity and a washroom

– Temporary centres can do everything that is done in the 
stationary centres

– 2 hours to set up 
– 2 hours to take down



Study Centre Measurements

• Height (sitting and standing)

• Weight

• Waist and hip circumferences

• Body composition - bioelectrical impedance 

• Blood pressure

• Resting heart rate

• Grip strength



Study Centre Samples

• Blood (50ml = 2-3 tablespoons)

• If no blood – saliva for extraction of DNA

• Urine



Why do we collect blood (or saliva) and 
urine at our study centres?

• DNA - genetic variation

• nutritional status (e.g. vitamin D, iron, folic acid etc)

• hormonal status

• markers of immune status

• markers of inflammation

• exposure to environmental pollutants

• exposure to pharmaceuticals (e.g. aspirin)

• early detection markers for specific cancers



Mobile study centre set up
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This was a study centre that was set up in the legion in Drayton Valley – 160 people visited over 3 days.



Point out measurement cubicle

Chair for blood draw

Lab for processing bloods and urines for storage



We can take this set-up anywhere



Tomorrow Project on the road

Presenter
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Survey questions
Personal and family health history
Use of medications 
Tobacco use
Exposure to second hand smoke
Alcohol use
Place of birth 
Length of residence in Canada
Current address
Work history (including participation in shift work)
Reproductive history
Use of cancer screening tests
Physical activity
Demographics (income, education, age etc)



Putting it all together in the future...



 

Piecing together data 
from:



 

participants


 

samples


 

'external' 
databases



 

What can we find that 
differentiates those who 
develop cancer from 
those who don't?



Ultimate goal

To learn more about what causes cancer in our population, 
so that someday, we can reduce the burden of disease on 

individuals, families and society.



Where are we now?

• 14,500 Albertans have joined (60% women)

• Need total of 50,000 Albertans aged 35-69 by mid 2013

• Seeking volunteers to become participants  – communities, 
workplaces, philanthropic societies etc



Thanks to…

• Our participants

• Our funders and supporters:
– Alberta Cancer Foundation
– Alberta Health Services
– Alberta Innovates – Health Solutions
– Canadian Partnership Against Cancer

• Our partners across Canada
– BC Generations Project
– Atlantic PATH
– Ontario Health Study
– Cartagene (Quebec)



For more information…

• Web: www.in4tomorrow.ca

• Twitter: www.twitter.com/in4tomorrow

• Facebook: Count Me In 4 Tomorrow 

• Phone: toll free 1-877-919-9292

• Email: tomorrow@albertahealthservices.ca

http://www.in4tomorrow.ca/
http://www.twitter.com/in4tomorrow
mailto:tomorrow@albertahealthservices.ca




Examples of research questions for the future

• How do differences in genetic make up influence chance of 
developing breast cancer?

• Does taking vitamin D supplements help reduce risk of prostate and 
pancreatic cancers?

• Is taking a folic acid supplement a good way to prevent colorectal 
cancer?

• How does participating in shift work affect risk of developing breast 
or prostate cancer?
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