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Aims

Provide an overview of cancer clusters

Consider aspects of investigating cancer clusters

- issues

- approaches

- examples

Provide suggestions on where to go and what to do
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What is a cancer cluster?

• Various definitions

“An unusually high number or rate of cancer”

• Usually describes one type of cancer, but may be all cancers
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A few concepts about cancer

• Common disease

• Usually more common with age

• Long latency

• Usually has one or more risk factors

• Occurs randomly       

– differences in rates often due to chance
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Why is it so hard??

• Most cancers can be caused by more than one type of 
exposure

• The same exposure can occur in different settings

• Long latency obscures the connection to exposure

• Usually no way to determine the cause in an individual case
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When do concerns arise?

• Concerning exposures

• Unusual cancer type

• Young people

• Not giving initial concerns appropriate consideration

• Industrial relations or community issues
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When should concerns about cancer 
clusters be raised?

• Number of cases?

• Type of cancer?

• Ages of affected persons?

• Type of exposures?
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When should concerns about cancer 
clusters be raised?

• Number of cases?...........Usually need more than just a few

• Type of cancer?...............Rare or unusual cancers; same type

• Ages of affected persons?.....Young people

• Type of exposures?..........Known carcinogens; known
connection to identified cancers
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Challenges

• Lack of information about exposure

• Uncertainty about case definition

• Incomplete case identification

• Uncertainty about population at risk

Cancer clusters WA Cancer Council presentation - August 2009

Challenges

• Interpretation of statistical tests

• Public perception that there must be a problem

• Context

• Other agendas

• Ethics restrictions / requirements
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Response

• Prompt response

• Explain the challenges

• Emphasis on exposures and case characteristics rather than 
just on rates

• Involve all interested parties (reference group)

• Regular feedback
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Two stage approach

Stage 1: review of past and current exposures

Stage 2: epidemiological analysis of cancer cases

Stage 1 and Stage 2 usually overlap

Good communication throughout 
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Important principle

• If no concerning exposures are found but there is a high 
rate.......................

• It is almost certain that the high rate was due to chance

• If still concerned, need to study another 
workplace/community with a similar exposure
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Famous “clusters”

• Chimney sweeps and scrotal cancer

• Vinyl chloride and angiosarcoma of the liver

• Asbestos and mesothelioma

• HIV infection and Kaposi’s sarcoma

• All characterised by high exposure to “new” exposure



Cancer clusters WA Cancer Council presentation - August 2009

What causes cancer?

• International Agency for Research on Cancer (IARC)

• Group 1: Definitely causes cancer in humans

• Group 2A: Probably causes cancer in humans

• Group 2B: Possibly causes cancer in humans

• Group 3: Not enough evidence to decide

• Group 4: Does not cause cancer in humans
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ABC Toowong building
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ABC - background

• Concerned staff

• Management perceived as slow to react

• Initial investigation focused on personal risk factors

• Staff more concerned and unhappy! 
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Known external risk factors for breast cancer

• Ionizing radiation

• Alcohol intake

• Post-menopausal  oestrogen intake

• Shift work?
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ABC – what did the study team do?

• Set up a reference group

• Reviewed relevant scientific literature

• Interviewed affected women 
– work and workplace

– known risk factors for breast cancer

• Rate of breast cancer in the Toowong female workforce

• Investigated the site for possible contamination
– known or suspected environmental risk factors for breast cancer

– other carcinogens
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ABC – what was found?
• 10  women diagnosed with breast cancer whilst working at Toowong

• Many cases in younger women

• Rate six times higher than expected

• Initial probability – “one in a million chance”

• Adjusted probability – “one in 25 chance”

• Suggestion of increasing risk with increasing length of employment

BUT……………………………..
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ABC – what was found?

NO exposures of concern
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ABC – what was concluded?

• Real increase in breast cancer rate

• “Highly unlikely” to be due to known exposures

• Unlikely to be due to increased personal risk factors

• Excluded all plausible environmental explanations
– No need for further investigations on site

• Conduct similar studies in other ABC offices

Cancer clusters WA Cancer Council presentation - August 2009

ABC – what was the outcome?

• The ABC building was abandoned.

• What would you have done?????
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Investigation of a reported 
cluster of cancer cases at the 
National Gallery of Australia

Final report

Tim Driscoll

Gary Foster

Felicity Driscoll

September 2008
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National Gallery - background

• Concerned staff

• Management perceived as slow to react

• Initial investigation very limited

• Staff more concerned and unhappy! 
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National Gallery – what did the study team do?

• Set up a reference group

• Reviewed relevant scientific literature

• Workplace investigation for carcinogens

• Interviewed workers (but not all cases)

• Number, rate, type and characteristics of cancer in current 
and past workers
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National Gallery – what was found?
• 57 current and former workers diagnosed with cancer

• Types with the highest numbers were the most common community cancer types

• All cancers..........................................No increase

• Lung cancer........................................40% increase (very likely due to chance)

• Bowel cancer.......................................6% increase (very likely due to chance)

• Bowel cancer (security guards)..........Increased risk (very likely due to individual risk

factors)

AND............................................................
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National Gallery - exposures

IARC Group 1

Asbestos

Benzene

Cadmium

Environmental 
tobacco smoke

Ethylene oxide

Formaldehyde

Radium

Wood dust

X-rays

IARC Group 2A

Diesel fumes
Epichlorohydrin

Polycyclic aromatic 
hydrocarbons

Tetrachloroethylene

IARC Group 2B

Carbon black

Carbon tetrachloride

Cobalt

Dichloromethane

Dichlorvos

Extremely low-frequency electro-
magnetic fields

Magenta

Potassium bromate

Synthetic mineral fibres

Welding fumes
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National Gallery – what was found?

• Lots of carcinogens

• No exposures at a level that would meaningfully increase risk
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National Gallery – what was concluded?

• Very unlikely that any of the cancers identified in Gallery 
staff members were related to exposures experienced while 
working in the Gallery building

• No further investigation of the issue considered necessary

• Re-design the loading dock
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National Gallery – what was the 
outcome?

• The loading dock was demolished as part of renovations

• The new loading dock is very well designed

• No further issues re cancer
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ABC vs National Gallery

ABC

• Staff dissatisfaction

• Single cancer type

• Common type

• Young age

• High rate

• No worrying exposures

• Moved

National Gallery

• Staff dissatisfaction

• Different cancer types

• Common types

• Typical age

• No raised rate

• No worrying exposures

• Stayed
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Ethylene oxide and community exposure
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http://abc.gov.au/news/stories/2007/08/14/2005156.htm?site=news
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Ethylene oxide and community exposure

• “This study concludes that there is no evidence of increased 
cancer rates in the Mona Vale postcode for the period 1996 
to 2005.”

• “This does not support the view that the ethylene oxide 
emitted from the Unomedical factory has caused an increase 
in cancer rate.”
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Response

• Prompt response

• Explain the challenges

• Emphasis on exposures and case characteristics rather than 
just on rates.

• Involve all interested parties

• Regular feedback
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Where to go

• Employer

• Union

• Occupational physician

• University public health department

• Department of Health

• Worksafe WA
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Change what you can change

• Stop smoking

• Exercise regularly

• Eat plenty of vegetables and fruit

• Maintain appropriate weight

• Restrict sun exposure
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Conclusions

• Cancer is a common disease.

• Cancer “clusters”:
– are expected due to random variation
– are usually not caused by occupational or environmental 

exposures
– are very rarely due to unknown exposures
– must not be dismissed without investigation of some sort
– good communication is essential.

• Change what you can change.
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Cancer clusters – fact or fiction?



Next week’s lecture

The rights and wrongs of cancer care for 
older Australians

Dr Christopher Steer 

Border Medical Oncology, VIC


