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Colorectal Cancer
• In 2015, estimated that 25,100 Canadians will be 

diagnosed with Colorectal Cancer (CRC)
• Lifetime risk of diagnosis of CRC;

o 1/14 (Canadian) males 
o 1/16 (Canadian) females 

• Lifetime risk of death from CRC; 
o 1/29 (Canadian) males 
o 1/32 (Canadian) females 

• 2nd leading cause of cancer death in Canada

Canadian Cancer Society’s Advisory Committee on Cancer Statistics, 2015



Ontario CRC Screening
ColonCancerCheck Program

• Average Risk for developing CRC 
o Age 50 – 74
o gFOBT every 2 years

• Follow up colonoscopy if positive 

• High risk for developing CRC
o family hx of one or more first degree relative
o Age 50 - 74
o Colonoscopy (repeat as per results)

Cancer Care Ontario, 2015; Rabeneck, 2014



Wawa
• Isolated small, northern community 226km from 

closest referral center for colonoscopy.
• Since 2001, two family physicians have offered 

colonoscopy to all Wawa residents, between age 
50 – 74, at avg risk for CRC 



Goals 
• Describe rate of adherence to CRC screening in 

Wawa vs 7 other communities 

• Examine the rate of occurrence of CRC among 
these communities



Study Populations
• Observational, retrospective cohort study
• Wawa 

o Isolated small town, 226km from Sault Ste Marie (closest referral center) 
and 480km from Thunder Bay

o Screening colonoscopy program 
• Started in 2001 (officially)

• Convenience sample; 
o Seven similar isolated small northern Ontario communities without 

screening colonoscopy programs. 
o Distancing 115km to 486km from the nearest referral center for 

colonoscopy.



Data Sources & Study 
Population

• the Registered Persons Database (RPDB)
o Roster of all beneficiaries of the universal single payer OHIP

• OHIP physician billing claims database
• Ontario Cancer Registry (OCR)

• All three of these databases were linked using 
encoded identifiers.

• All data was anonymous and sorted by postal 
code



Methods
• RPDB 

o persons age 50 – 74
o based on postal codes for each community 
o 1998 – 2013
o unique encoded identifiers 

• OCR 
o Information about CRC

• Based on ICD9 diagnosis code for CRC 
• Date of diagnosis between 1998 – 2013

• OHIP Billing Claims
o Persons age 50 – 74 (with no CRC diagnosis)
o Billing claims for colonoscopy and gFOBT



Measuring Adherence

• gFOBT = adherent to CRC screening x 2 years from 
the date of the last test

• Colonoscopy = adherence to screening x 10 years

• Combined adherence = those adherence to one or 
the other in the community



Statistical Analysis
• Rate of adherence to CRC Screening was modeled 

using Poisson regression
o Outcome = # adherent to CRC screening in each community- calendar 

year group. 
o Offset term = # eligible in each community – calendar year group
o Main exposure variable = community

• Wawa as the reference
o Adjusted for calendar year (continuous covariate)



Statistical Analysis
• Rate of new CRC diagnosis was modeled using 

Poisson Regression
o Outcome = # of new CRC diagnosis in each community- calender year 

group. 
o Offset term = # eligible in each community – calendar year group
o Main exposure variable = community

• Wawa as the reference
o Adjusted for calendar year (continuous covariate)



• Number of eligible persons for screening increased 
by 2574 among all 8 communities from 1998 – 2013



• Higher proportion of Wawa population adherent to 
CRC screening between 1998 – 2013.



• Most persons adherent to screening were by 
colonoscopy 

• Note for community #2 there was no information 
available about gFOBT rates



CRC Results
• 161 CRCs diagnosed among CRC eligible persons 

between 1998 – 2013 
o 10.1/year avg for the 8 communities

• Compared to Wawa, rates of CRC occurrence in 
the seven other communities were all elevated
o only statistically significant in one community

• There was a trend for the rate of CRC occurrence 
to decrease each calendar year.



Results
• Adherence to screening in Wawa reached 54.1% in 2013
• The rates of adherence to CRC screening among 

residents of all communities other than Wawa were 
significantly lower than the rate for Wawa, adjusting for 
calendar year. 

• In all 8 communities, most persons who were adherent to 
CRC screening from 2008 – 2013 were adherent by 
colonoscopy

• Among all 8 communities overall the rate of adherence 
increased by 1.12 per calendar year.





Discussion; 
Adherence to Colonoscopy vs gFOBT

• Adherence to CRC screening in Wawa is mostly 
based on colonoscopy
o Similar to the other 7 communities studied with lower total rates of 

adherence, even though gFOBT is what is recommended and 
colonoscopy was not available locally. 

• Adherence to gFOBT elsewhere in North America is 
typically lower (14%) than adherence to 
colonoscopy (38%).
o Adherence to gFOBT has been shown to steadily decline over years of 

testing

Liang, 2016



Discussion; 
CRC Occurrence

• Rate of CRC occurrence in Wawa is lower than that 
of other isolated small northern communities 
o Not statistically significant, except for 1 community
o Consistent with evidence that endoscopic CRC screening reduces 

incidence of CRC and mortality from CRC 
o Unclear if this is generalizable to similar small isolated communities in 

Canada
o Unclear if population screening would be supported by the provincial 

CRC screening programs
o Expected increase rates of CRC in first years (10) and then lower rates 

after that

Brenner 2014, Zauber 2012



Further Research
• Research that shows a stronger link between CRC 

occurrence and screening adherence
o Longer study time = more likely change of statistical significance
o Larger study numbers

• How long it takes for a referral after a positive gFOBT
• What is the reduction in mortality associated with 

colonoscopy screening compared to stool test 
screening



Sources of Error
• Wawa screening adherence stats
• Measurement of adherence rates
• Factors that affect data collection as it is based on 

postal code;
o Patients who moved out of postal code area but haven’t changed their 

address with OHIP
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