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Screening rates for colorectal cancer in Canada:
a cross-sectional study

Harminder Singh MD MPH, Charles N. Bernstein MD, Jewel N. Samadder MD MSc, Rashid Ahmed PhD

Introduction: Implementation of population-based colorectal cancer (CRC) screening programs should reduce disparities in partici-
pation in CRC screening. We estimated CRC screening rates in 2012 in Canada and assessed predictors of screening in provinces
with and without well-established population-based screening programs.

Methods: We used data from the Canadian Community Health Survey for 2012 to calculate the prevalence of up-to-date CRC screen-
ing, defined as fecal occult blood testing (FOBT) within 2 years before the survey or flexible sigmoidoscopy or colonoscopy within 10
years before the survey, or both. Weighted proportions of individuals with up-to-date screening were calculated and logistic regression
analysis performed to assess predictors of up-to-date CRC screening, including differences in participation by income level.

Results: The prevalence of up-to-date CRC screening among people 50-74 years of age in 2012 was 55.2%, ranging from 41.3% in
the territories to 67.2% in the province of Manitoba. The rate for sigmoidoscopy or colonoscopy was 37.2% (highest in Ontario, at
43.3%), and for FOBT it was 30.1% (highest in Manitoba, at 51.7%). About 41% of those who had an FOBT also had a sigmoidos-
copy or colonoscopy. Individuals in the highest income group were more likely than those in lower-income groups to be up to date
with CRC screening, even in provinces with well-established population-based screening programs.

Interpretation: More than half of Canadians were up to date with CRC screening in 2012, but there were large differences among
provinces. Differences by income group in provinces with population-based screening programs need particular attention.

Before the implementation of provincial programs, rates
of participation in CRC screening among Canadians were

olorectal cancer (CRC) continues to be the second
most common cause of cancer-related deaths and

cancer-related premature death in Canada.! Several
randomized controlled trials (RCTs) have shown that
screening for CRC by fecal occult blood test (FOBT) or by
flexible sigmoidoscopy reduces CRC incidence and mortal-
ity.* Although several RCTs have been started only
recently to determine the efficacy of colonoscopy for CRC
screening, results of observational studies and indirect evi-
dence support its use.*S
Over the last 2 decades, several North American guidelines
have recommended CRC screening among men and women
between the ages of 50 and 75 years.””!! The Canadian Task
Force on Preventive Health Care® issued its recommendation
in 2001, and in 2002 a Health Canada national committee on
CRC screening!? recommended that all provinces and territo-
ries consider launching population-based CRC screening pro-
grams. Between 2007 and 2009, 4 provinces (Nova Scotia,
Ontario, Manitoba and Saskatchewan) implemented prov-
ince-wide programs, followed by Prince Edward Island in
2011." Since then, most of the remaining provinces have
introduced or are planning to implement programs. The pro-
vincial screening programs use various versions of the FOBT
and involve mass media campaigns to promote CRC screen-
ing and are discussed in detail elsewhere.”
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reported to be low, at 24% (including only 18% considered
to be up to date) in 2003."* More recent estimates suggest a
rate of 41% in Ontario in 2011."° However, recent estimates
in other provinces and in Canada overall are not available. In
addition, it is not known whether the implementation of
population-based CRC screening programs in some prov-
inces has led to a reduction in disparities in rates'® among
different groups in those provinces. Determination of pre-
dictors of CRC screening in provinces with and without
well-established screening programs would provide informa-
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tion for provinces to develop tailored programs for groups
with low participation rates.
We estimated up-to-date CRC screening rates in 2012 in ~ Data source
Canada. We also assessed predictors of up-to-date screening ~ We obtained data from the master file of the 2012 Canadian

in provinces with and without well-established population- ~ Community Health Survey. The survey is a cross-sectional
based screening programs, including differences in participa-  study that uses a multistage, stratified, cluster sampling design to
tion rates by income level. collect information related to health status, health care udliza-
Table 1: Demographic characteristics of Canadians aged 50-74 years and exposure to cancer screening tests, as determined from Canadian
Community Health Survey data for 2012
Jurisdiction; % of population
Provinces with  Provinces
CRC without CRC
screening screening
Characteristic NL PEI NS NB QC ON MB SK AB BC  Territories* programst programs  Canada
Age, yr
50-54 177 22,9 21.2 247 25.8 26.7 25.9 26.9 251 276 30.3 26.3 25.8 26.0
55-59 25.8 22.4 29.0 19.9 23.6 23.5 247 23.1 276 21.8 28.9 23.9 23.8 23.8
60-64 25.2 25.6 19.7 241 211 22.3 212 22.7 21.7 21.7 217 221 21.7 21.9
65-69 20.8 179 16.7 19.4 16.5 16.2 14.9 15.4 16.5 174 14.0 16.1 17.0 16.6
70-74 10.5 1.2 135 11.8 13.1 1.4 13.3 1.9 9.2 11.5 5.2 1.7 1.7 1.7
Sex
Male 476 48.5 475 48.0 49.5 48.7 48.0 475 48.2 48.8 51.0 48.5 48.9 48.7
Female 52.4 515 52.6 52.0 50.6 513 52.1 52.5 51.8 512 49.0 515 511 513
Income, $
< 20000 12.3 8.0 10.5 10.2 11.0 74 9.0 8.4 4.4 9.8 9.0 9.5 77 8.6
20000-39000 24.7 273 25.7 28.0 245 18.2 15.6 17.3 13.8 19.8 14.3 214 18.5 20.0
40000-59999 19.3 17.3 16.6 21.3 19.8 20.1 19.3 16.9 19.4 20.8 12.1 20.0 19.6 19.8
60000-79999 13.8 16.2 15.8 15.0 15.4 16.2 19.0 15.2 12.4 145 14.4 14.6 16.3 15.4
> 80000 29.9 21.3 315 255 29.3 38.2 371 422 50.0 35.2 50.2 34.6 379 36.1
Missing data 0.1 0.0 0.2 0.2 0.0 0.0 0.1 0.2 0.0 0.0 0.0 0.02 0.04 0.03
FOBT <2 yr
Yes 20.4 42.3 377 19.7 14.5 35.8 517 32.5 38.1 313 25.8 36.9 23.9 30.1
Missing data 4.0 3.1 1.8 3.1 2.8 3.3 12 1.9 2.8 3.8 15 3.1 3.0 3.1
FS or
colonoscopy
<10yr
Yes 34.8 35.8 28.2 35.4 33.6 43.3 33.4 35.8 36.7 311 26.6 412 33.7 372
Missing data 2.9 4.0 1.3 2.7 2.0 2.6 11 1.6 2.7 3.1 12 25 2.4 2.4
Either or both
CRC screening
tests
Yes 46.0 62.1 515 473 43.4 64.1 672 52.8 59.5 49.6 41.3 62.8 48.4 55.2
Missing data 3.2 4.4 1.3 3.1 2.4 3.1 11 18 3.1 35 14 29 2.7 2.8
Mammogram
<2yr
Yes 78.5 72.0 76.3 73.8 78.5 791 78.8 74.4 779 76.2 68.7 78.7 775 78.0
Pap smear
<3yr
Yes 69.3 72.6 64.8 574 677 69.1 79.4 63.8 70.0 68.7 731 69.2 68.0 68.6
Note: AB = Alberta, BC = British Columbia, CRC = colorectal cancer, FOBT = fecal occult blood test, FS = flexible sigmoidoscopy, MB = Manitoba, NB = New Brunswick, NL =
Newfoundland and Labrador, NS = Nova Scotia, ON = Ontario, PEI = Prince Edward Island, QC = Quebec, SK = Saskatchewan.
*Northwest Territories, Yukon and Nunavut.
tNova Scotia, Ontario, Manitoba and Saskatchewan.
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ton and determinants of health among people 12 years of age
and older living in private dwellings in the 115 health regions
across all provinces and territories. Individuals living on Indian
reserves or Crown land, people in institutions, full-time mem-
bers of the armed forces and residents of certain remote regions
(collectively less than 3% of the Canadian population) are
excluded. Dwellings or households are used as the final sampling
unit. The survey design allows researchers to have valid and reli-
able estimates at the health-region level. Details of the sampling
procedure have been documented by Statistics Canada.”

For our study, we obtained data for respondents aged 40
and over. All of our analyses were performed with the use of
survey weights to account for sampling design, one-dimension
post-stratification, and nonresponses at the household and
individual level.”” There were 61707 respondents, sampled to
be representative of 29491030 Canadians. In the 2012 Cana-
dian Community Health Survey, questions on CRC screening
were included for all provinces and territories.

Definition of up-to-date screening

We defined up-to-date CRC screening as any exposure to
FOBT in the 2 years before the survey or exposure to flexible
sigmoidoscopy or colonoscopy in the 10 years before the survey,
or both (Appendix 1, available at www.cmajopen.ca/content
/3/2/E149/suppl/DC1). These respective intervals were recom-
mended in recent CRC screening guidelines.!® Exposure to any
FOBT, flexible sigmoidoscopy or colonoscopy was included in
the definition, rather than only those performed as “part of reg-
ular check-up,” because previous studies have shown that patient
history may not be reliable in distinguishing screening from
nonscreening examinations.'® Moreover, use of these tests for
nonscreening indications also serves as screening, and therefore
the tests do not need to be repeated for screening.

Predictor variables assessed

We evaluated socioeconomic factors and factors found to be
associated with risk of CRC or CRC screening behaviour in
prior studies.!”?! The sociodemographic variables assessed
included age (in 5-year groups), sex, total household income
from all sources, highest education level and marital status.
We also assessed the effect of obesity, smoking, diabetes,
physical examination in the year before the survey, self-
described medical status, restriction of physical activities, up-
to-date status for cervical cancer and breast cancer screening
among women (up-to-date status defined based on guidelines
from the Canadian Task Force on Preventive Health
Care???), and province of residence. Diabetes was used as a
marker for a common chronic disease. We calculated body
mass indexes from self-reported height and weight and cate-
gorized respondents into different weight classes (under-
weight, normal, overweight and obese).

Statistical analysis

We used statistical weights to ensure that the estimates
reflected the general Canadian and provincial populations.
Weighted proportions are reported. We performed logistic
regression analysis to assess predictors of up-to-date CRC
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screening status. We first conducted logistic regression analy-
ses for the individual potential variables, with adjustment for
age and sex a priori. We then developed fully saturated models
that included all variables from the age- and sex-adjusted mod-
els except education level; provinces were aggregated to those
with (Nova Scotia, Ontario, Manitoba and Saskatachewan) and
those without well-established population-based CRC screen-
ing programs in 2012. Because there is a strong correlation
between education level and income, we used only income in
the saturated models to avoid multi-collinearity. We used cer-
vical cancer and breast cancer screening in models that
included women only. We performed stratified analyses for
provinces with and without CRC screening programs and for
male and female respondents. Results are reported as odds
ratios (ORs) with associated 95% confidence intervals (CIs).

We restricted the above primary analyses to people within
the recommended age group for CRC screening (50-74 yr).
We also determined the use of CRC screening tests among
younger and older individuals. In addition, we estimated the
concomitant use of FOBT in the preceding 2 years and of sig-
moidoscopy or colonoscopy in the preceding 10 years. The
2012 Canadian Community Health Survey did not attempt to
separate use of sigmoidoscopy and colonoscopy; prior studies
suggest that patients’ self-reports are relatively poor in sepa-
rating these 2 tests.**

Table 2: Exposure to colorectal cancer screening tests* by
age and sex
Screening test, % of patients
FS or Either or

Variable FOBT colonoscopy both
Within
recommended
age range
(50-74 yr)
50-54 212 270 41.8
55-59 294 36.4 54.7
60-64 34.7 40.7 61.0
65-69 34.6 43.5 62.5
70-74 36.4 46.5 65.3
Male 30.0 37.6 54.9
Female 30.2 36.9 55.5
Outside
recommended
age range, yr

40-44 5.1 12.3 15.6

45-49 72 16.7 215

75-79 34.0 43.0 60.4
>80 234 36.8 49.7
Male 12.8 20.1 275
Female 11.3 22.3 28.6
*Fecal occult blood test (FOBT) within the preceding 2 years, or flexible
sigmoidoscopy (FS) or colonoscopy within the preceding 10 years.
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Exposure to CRC screening tests
The prevalence of up-to-date self-reported exposure to one or
both CRC screening tests in Canada in 2012 was 55.2%
(Table 1). The rate ranged from 41.3% in the territories
(Northwest Territories, Yukon and Nunavut) to 67.2% in the
province of Manitoba. For flexible sigmoidoscopy or colonos-
copy, the rate was 37.2% overall, and for FOBT it was 30.1%.
The highest rate of sigmoidoscopy or colonoscopy was in
Ontario (43.3%), and the highest rate of FOBT use was in
Manitoba (51.7%). Overall, the rates of CRC screening were
higher in the provinces with well-established CRC screening
programs (FOBT: 36.9%, sigmoidoscopy or colonoscopy:
41.2%, either or both tests: 62.8%); however, Alberta and
Prince Edward Island (provinces without such programs in
2012) had among the highest screening rates (Table 1). There
was less interprovincial variation in the rates of exposure to
Pap testing and mammography (Table 1), for which screening
programs exist across Canada.

The demographic age and sex distribution of individuals
50-74 years old is listed in Table 1 and the respective exposure
to CRC screening tests in Table 2. The rates of FOBT and of

sigmoidoscopy or colonoscopy increased with age. People

aged 70-74 had the highest rate of CRC screening (65.3%).
The CRC screening rate among women (55.5%) was mark-
edly lower than that of Pap testing (68.6%) or mammography
(78.0%) among women 50-74 (Tables 1 and 2). CRC screen-
ing rates among individuals outside of the recommended range
are also shown in Table 2.

About 41% of the individuals 50-74 years old who had an
FOBT also had a sigmoidoscopy or colonoscopy. Conversely,
one-third of those who had a sigmoidoscopy or colonoscopy
also had an FOBT.

The self-reported indications for sigmoidoscopy or colonos-
copy are listed in Table 3. Overall, 33.1% of those 50-74 years of
age reported that their tests were performed for follow-up of a
medical problem and 55.7% for screening or because of their
age. Because of concerns of the reliability of self-reports of indi-
cations, we performed no additional analyses of indications.

Predictors of CRC screening

In the analysis of predictors of CRC screening among individu-
als aged 50-74 years, adjustment for only age and sex showed
that higher education, higher income and not being a current
smoker were associated with increased odds of CRC screening.
Being unmarried, being obese, feeling well (i.e., self-described
medical status of fair or better and no restrictions of physical

Table 3: Self-reported indications for flexible sigmoidoscopy or colonoscopy within preceding 10 years

Jurisdiction; % of respondents who had test
Variable NL PEI NS NB QC ON MB SK AB BC  Territories* Canada
Age 50-74 yr
Family history 30.9 19.6 17.8 23.3 18.5 15.4 13.1 18.5 18.5 20.0 249 175
Routine screening 23.8 23.6 36.2 335 35.0 55.6 36.1 36.7 43.5 36.3 41.6 45.0
Age 2.2 9.8 4.9 8.8 6.3 15.6 8.6 79 8.6 5.8 9.5 10.7
Follow-up of problem 45.9 56.4 46.9 43.1 35.6 28.5 38.3 377 30.7 38.7 28.9 33.1
Follow-up of CRC 3.3 0.1 3.1 2.9 2.9 1.3 1.6 3.3 1.6 1.8 2.6 1.9
treatment
Age 40-49 yr
Family history 48.3 13.4 18.4 44.0 17.0 28.4 32.3 32.8 23.9 28.6 30.6 25.8
Routine screening 171 0.0 14.5 1.3 14.0 275 14.2 4.5 10.2 12.6 19.5 18.4
Age 0.0 0.0 0.0 1.2 5.2 3.0 3.7 0.9 0.7 0.6 1.2 2.8
Follow-up of problem 35.6 86.6 72.5 473 56.6 48.2 50.9 62.8 474 64.1 50.0 52.6
Follow-up of CRC 12 0.0 0.0 0.4 0.1 0 0 0 0 0.5 0.8 0.2
treatment
Age = 74 yr
Family history 11.1 12.5 121 15.1 9.5 77 10.4 16.2 8.6 10.4 12.1 9.3
Routine screening 212 30.7 30.8 34.3 45.3 57.7 38.9 33.5 50.0 43.8 53.4 49.2
Age 0.0 21 1.6 3.7 5.5 11.8 1.0 1.8 11.8 3.4 0.0 79
Follow-up of problem 65.8 56.2 49.2 50.8 34.8 33.5 44.9 514 29.7 38.7 28.9 36.6
Follow-up of CRC 4.9 0.0 8.3 4.0 5.7 3.7 3.1 3.7 2.7 3.4 5.6 4.2
treatment
Note: AB = Alberta, BC = British Columbia, CRC = colorectal cancer, MB = Manitoba, NB = New Brunswick, NL = Newfoundland and Labrador, NS = Nova Scotia,
ON = Ontario, PEI = Prince Edward Island, QC = Quebec, SK = Saskatchewan.
*Northwest Territories, Yukon and Nunavut.
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Table 4: Predictors of up-to-date CRC screening, stratified by provinces with and without CRC screening

programs in 2012 (age- and sex-adjusted logistic regression analysis)

OR (95% Cl)

Provinces with

Provinces without

Variable % in Canada All provinces screening programs™ screening programs

Education

< Secondary school 17.2 1.00 (ref) 1.00 (ref) 1.00 (ref)

Secondary school 18.7 1.38 (1.27-1.51) 1.43 (1.26-1.63) 1.27 (1.13-1.44)

graduation

Some postsecondary school 4.2 1.31 (1.14-1.51) 1.79 (1.41-2.27) 1.13 (0.94-1.35)

Postsecondary certification/ 59.9 1.50 (1.40-1.61) 1.62 (1.45-1.81) 1.38 (1.25-1.52)

diploma or university

Income, $

< 20000 8.6 1.00 (ref) 1.00 (ref) 1.00 (ref)
20000-39000 20.0 1.08 (0.98-1.20) 1.10 (0.94-1.29) 1.07 (0.93-1.22)
40000-59999 19.8 1.31 (1.18-1.45) 1.30 (1.10-1.52) 1.28 (1.11-1.47)
60000-79999 15.4 1.37 (1.23-1.52) 1.44 (1.22-1.70) 1.22 (1.06-1.41)

> 80000 36.1 1.85 (1.68-2.04) 1.97 (1.69-2.29) 1.65 (1.45-1.88)

Marital status

Married 65.4 1.00 (ref) 1.00 (ref) 1.00 (ref)

Common law 8.1 0.76 (0.69-0.84) 1.09 (0.92-1.28) 0.73 (0.65-0.82)

Widowed/separated/divorced 18.5 0.71 (0.66-0.76) 0.71 (0.64-0.78) 0.72 (0.66-0.79)

Single (never married) 8.0 0.63 (0.58-0.70) 0.78 (0.67-0.91) 0.60 (0.53-0.69)

Obesity

Underweight/normal 39.0 1.00 (ref) 1.00 (ref) 1.00 (ref)

Overweight 38.8 1.02 (0.95-1.10) 1.00 (0.90—1.11) 1.05 (0.96-1.15)

Obese 22.2 0.80 (0.75-0.86) 0.77 (0.69-0.85) 0.85 (0.78-0.93)

Smoking status

Daily 18.7 1.00 (ref) 1.00 (ref) 1.00 (ref)

Occasional/former 50.0 1.95 (1.82-2.09) 2.05 (1.85-2.28) 2.00 (1.82-2.20)

Never smoked 313 1.67 (1.55-1.80) 1.54 (1.38-1.71) 1.73 (1.55-1.92)

Diabetes

No 879 1.00 (ref) 1.00 (ref) 1.00 (ref)

Yes 12.1 0.98 (0.91-1.06) 0.83 (0.74-0.94) 1.10 (0.98-1.22)

Physical examination

No regular pattern 43.1 1.00 (ref) 1.00 (ref) 1.00 (ref)

At least once annually 56.9 0.47 (0.44-0.50) 0.43 (0.40-0.47) 0.49 (0.46-0.53)

Self-described general

medical status

Poor 4.0 1.00 (ref) 1.00 (ref) 1.00 (ref)

Fair 10.6 0.81 (0.70-0.95) 0.93 (0.75-1.16) 0.78 (0.62-0.97)

Good 32.1 0.85 (0.73-0.98) 1.02 (0.83-1.24) 0.77 (0.63-0.95)

Very good 35.8 0.87 (0.76—1.00) 1.16 (0.95-1.41) 0.71 (0.58-0.88)

Excellent 174 0.84 (0.73-0.98) 1.12 (0.91-1.38) 0.70 (0.56-0.87)

Restriction of activities

Sometimes 19.6 1.00 (ref) 1.00 (ref) 1.00 (ref)

Often 14.6 0.95 (0.87-1.04) 0.97 (0.85-1.11) 0.91 (0.81-1.03)

Never 65.8 0.84 (0.79-0.90) 0.99 (0.89-1.09) 0.71 (0.65-0.78)

Pap test

None or > 3 yr 31.4 1.00 (ref) 1.00 (ref) 1.00 (ref)

<3yr 68.6 1.86 (1.71-2.03) 2.29 (2.03-2.60) 1.58 (1.41-1.78)

Mammogram

None or > 2 yr 22.0 1.00 (ref) 1.00 (ref) 1.00 (ref)

<2yr 78.0 2.58 (2.35-2.82) 3.61 (3.15-4.13) 2.02 (1.78-2.29)

Province

Manitoba 3.3 1.00 (ref) 1.00 (ref)t -

Newfoundland and Labrador 17 0.38 (0.30—-0.48) — 0.50 (0.33-0.75)

Prince Edward Island 0.5 0.78 (0.52-1.16) - 1.00 (ref)t

Nova Scotia 3.2 0.49 (0.40-0.60) 0.48 (0.39-0.59) -

New Brunswick 2.6 0.42 (0.34-0.52) - 0.54 (0.36-0.80)

Quebec 24.4 0.36 (0.31-0.42) - 0.46 (0.32-0.67)

Ontario 38.3 0.87 (0.75-1.02) 0.87 (0.75-1.02) -

Saskatchewan 2.7 0.54 (0.44-0.67) 0.53 (0.43-0.66) -

Alberta 9.7 0.72 (0.61-0.85) — 0.92 (0.63-1.34)

British Columbia 13.5 0.47 (0.40-0.55) - 0.61 (0.42-0.88)

Territoriest 0.2 0.36 (0.20-0.63) - 0.45 (0.23-0.88)

Note: Cl = confidence interval, CRC = colorectal cancer, ref = reference group.

*Nova Scotia, Ontario, Manitoba and Saskatchewan.

tNorthwest Territories, Yukon and Nunavut.
tProvinces with the highest rates of screening in the respective groups (Manitoba for those with screening programs and PEI for those
without screening programs) were used as the reference groups.
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Table 5: Predictors of up-to-date CRC screening, overall and stratified by provinces with and without CRC
screening programs in 2012 (multivariable logistic regression analysis)

OR (95% Cl)

Provinces with

Provinces without

20000-39000
40000-59999
60000-79999
> 80000
Marital status
Married
Common-law
Widowed/separated/divorced
Single (never married)
Obesity
Underweight/normal
Overweight
Obese
Smoking
Daily
Occasional/former
Never smoked
Diabetes
No
Yes
Physical examination
No regular pattern
At least once annually

status

Poor

Fair

Good

Very good

Excellent

Restriction of activities
Sometimes

Often

Never

Province

With screening programs
Without screening programs

Self-described general medical

1.01 (0.90-1.15)
1.17 (1.04-1.33)
1.11 (0.98-1.27)
1.50 (1.33-1.70)

1.00
0.84
0.90
0.94

—_

ref)

0.76-0.94)
0.83-0.98)
0.84-1.06)

_— |~

1.00 (ref)
1.08 (1.00-1.17)
0.89 (0.82—0.96)

1.00 (ref)
1.81 (1.67-1.96)
1.55 (1.42—-1.69)

1.00 (ref)
0.91(0.83-1.01)

1.00 (ref)
0.47 (0.44-0.50)

1.00 (ref)

0.78 (0.65-0.94)
0.74 (0.62-0.89)
0.72 (0.60-0.86)
0.75 (0.62—0.90)

1.00 (ref)
1.05 (0.94-1.16)
0.83 (0.77-0.90)

1.91 (1.80-2.02)
1.00 (ref)

1.07 (0.89-1.30)
1.25 (1.03-1.52)
1.33 (1.09-1.62)
1.75 (1.45-2.12)

1.00 (ref)
1.16 (0.97-1.40)
0.96 (0.85-1.09)
1.23 (1.02-1.48)

1.00 (ref)
0.98 (0.87-1.10)
0.83 (0.74-0.93)

1.00 (ref)
1.78 (1.58-2.01)
1.42 (1.25-1.61)

1.00 (ref)
0.79(0.69-0.91)

1.00 (ref)
0.41 (0.38,0.45)

1.00 (ref)

0.76 (0.58-0.99)
0.73 (0.57-0.94)
0.79 (0.61-1.02)
0.74 (0.56-0.98)

1.00 (ref)
1.22 (1.04-1.43)
1.04 (0.93-1.17)

Variable All provinces screening programs* screening programs

Age, yr

50-54 1.00 (ref) 1.00 (ref) 1.00 (ref)

55-59 1.70 (1.57-1.84) 1.78 (1.59-2.00) 1.64 (1.47-1.83)

60-64 2.21 (2.03-2.40) 2.67 (2.35-3.03) 1.92 (1.72-2.16)
65-69 2.33 (2.12-2.56) 2.97 (2.57-3.43) 1.96 (1.72-2.22)
70-74 2.67 (2.40-2.98) 3.08 (2.61-3.64) 2.37 (2.05-2.74)
Sex

Female 1.00 (ref) 1.00 (ref) 1.00 (ref)

Male 1.02 (0.96-1.09) 0.91 (0.83-0.99) 1.12 (1.04-1.22)

Income, $

< 20000 1.00 (ref) 1.00 (ref) 1.00 (ref)

0.99 (0.84-1.16)
1.15 (0.98-1.36)
1.01 (0.85-1.20)
1.38 (1.17-1.62)

1.00 (ref)
0.72 (0.64-0.82)
0.86 (0.77-0.96)
0.80 (0.69-0.92)

1.00 (ref)
1.19 (1.07-1.33)
0.94 (0.85-1.05)

1.00 (ref)
1.83 (1.64-2.03)
1.66 (1.47-1.88)

1.00 (ref)
1.01(0.89-1.15)

1.00 (ref)
0.51 (0.47,0.55)

1.00 (ref)

0.74 (0.57-0.97
0.73 (0.56-0.93
0.64 (0.49-0.82
0.71 (0.54-0.92

- = < -

1.00 (ref)
0.94 (0.82-1.08)
0.70 (0.63-0.78)

Note: Cl = confidence interval, CRC = colorectal cancer.
*Nova Scotia, Ontario, Manitoba and Saskatchewan.
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Table 6: Predictors of up-to-date CRC screening in Canada in 2012, stratified by sex and by provinces with and without CRC

screening programs in 2012

Women; OR (95% ClI)

Men; OR (95% ClI)

Provinces Provinces Provinces Provinces
with screening without screening with screening without screening

Variable All provinces programs* programs All provinces programs* programs
Age, yr
50-54 1.00 (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref)
55-59 1.90 (1.68-2.16) 1.89 (1.56-2.28) 1.87 (1.58-2.23) 1.65 (1.47-1.85) 1.62 (1.37-1.92) 1.71 (1.46-2.00)
60-64 2.11 (1.85-2.42) 2.20 (1.79-2.69) 2.08 (1.73-2.49) 2.38 (2.11-2.69)  2.86 (2.37-3.44)  2.07 (1.75-2.44)
65-69 2.66 (2.29-3.08)  2.81(2.24-3.52)  2.53 (2.07-3.08) 2.09 (1.82-2.40)  2.82 (2.27-3.50)  1.72 (1.43-2.07)
70-74 3.45 (2.89-4.11) 3.87 (2.95-5.07) 3.10 (2.46-3.92) 2.76 (2.35-3.24)  3.29 (2.56-4.21)  2.46 (1.98-3.05)
Income, $
< 20000 1.00 (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref)

20000-39000
40000-59999
60000-79999
> 80000
Marital status
Married
Common-law

Widowed/separated/
divorced

Single (never married)
Obesity
Underweight/normal
Overweight

Obese

Smoking

Daily
Occasional/former
Never smoked
Diabetes

No

Yes

Physical examination
No regular pattern

At least once annually

Self-described general
medical status

Poor

Fair

Good

Very good

Excellent

Restriction of activities
Sometimes

Often

Never

Pap test

None or > 3 yr

<3yr

Mammmogram

None or > 2 yr

<2yr

Province

With screening programs

Without screening
programs

1.04 (0.86-1.24)
1.12 (0.93-1.35)
1,07 (0.88-1.31)
1,61 (1.34-1.94)

1.00 (ref)
0.87 (0.73-1.03)
1.05 (0.93-1.18)

1.22 (1.01-1.47)

1.00 (ref)
0.86 (0.75-0.97)
0.82 (0.73-0.93)

1.00 (ref)
1.68 (1.47-1.91)
1.39 (1.22-1.59)

1.00 (ref)
0.75 (0.64-0.88)

1.00 (ref)
0.60 (0.55-0.66)

1.00 (ref)

0.55 (0.40-0.74)
0.52 (0.39-0.70)
0.51 (0.38-0.68)
0.53 (0.39-0.72)

1.00 (ref)
0.93 (0.80-1.10)
0.86 (0.77-0.97)

1.00 (ref)
1.24 (1.11-1.37)

1.00 (ref)
2.16 (1.93-2.42)

1.00 (ref)
2.30 (2.10-2.52)

1.01 (0.76-1.34)
1.17 (0.88-1.57)
0.98 (0.73-1.33)
1.46 (1.10-1.95)

1.00 (ref)
1.53 (1.08-2.16)
0.99 (0.83-1.17)

1,52 (1.11-2.08)

1.00 (ref)
0.54 (0.45-0.66)
0.62 (0.51-0.75)

1.00 (ref)
1.56 (1.27-1.90)
1.25 (1.02-1.52)

1.00 (ref)
0.69 (0.55-0.86)

1.00 (ref)
0.56 (0.48-0.65)

1.00 (ref)

0.90 (0.59-1.40
0.85 (0.56-1.27,
0.81 (0.53-1.23
0.99 (0.64-1.54,

1.00 (ref)
1.16 (0.91-1.47)
1.03 (0.87-1.23)

1.00 (ref)
1.35 (1.15-1.58)

1.00 (ref)
2.86 (2.42-3.37)

1.07 (0.84-1.36)
1.12 (0.88-1.44)
1.17 (0.89-1.52)
1.71 (1.33-2.19)
1.00 (ref)

0.69 (0.56-0.85)
1.09 (0.93-1.28)

1.06 (0.84—1.34)

1.00 (ref)
1.28 (1.08-1.53)
1.06 (0.89-1.25)

1.00 (ref)
1.78 (1.49-2.12)
1.56 (1.29-1.88)

1.00 (ref)
0.78 (0.62-0.98)

1.00 (ref)
0.62 (0.55-0.70)

1.00 (ref)

0.29 (0.18-0.45)
0.29 (0.18-0.44)
0.28 (0.18-0.43)
0.26 (0.16-0.41)

1.00 (ref)
0.82 (0.66—1.01)
0.73 (0.63-0.86)

1.00 (ref)
1.15 (1.00-1.32)

1.00 (ref)
1.61 (1.38-1.88)

0.79 (0.64-0.97)
0.96 (0.79-1.18)
0.95 (0.78-1.17)
1.17 (0.96-1.42)

1.00 (ref)
0.78 (0.68-0.90)
0.78 (0.69-0.89)

0.86 (0.73-1.02)

1.00 (ref)
1.26 (1.13-1.40)
0.91 (0.81-1.02)

1.00 (ref)
1.82 (1.63-2.03)
1.71 (1.50-1.95)

1.00 (ref)
1.02 (0.89-1.16)

1.00 (ref)
0.44 (0.41-0.48)

1.00 (ref)

1.10 (0.84-1.43)
1.07 (0.84-1.37)
0.94 (0.73-1.21)
1.10 (0.85-1.44)

1.00 (ref)
1.28 (1.09-1.50)
0.83 (0.74-0.92)

1.00 (ref)
1.74 (1.60-1.89)

1.10 (0.80-1.51)
1.18 (0.85-1.62)
1,60 (1.16-2.21)
1.74 (1.27-2.37)

1.00 (ref)
1.02 (0.80-1.31)
0.91 (0.75-1.11)

1.07 (0.81-1.42)

1.00 (ref)
1.43 (1.22-1.67)
0.95 (0.80-1.13)

1.00 (ref)
1.81 (1.53-2.13)
1.61 (1.33-1.94)

1.00 (ref)
0.79 (0.65-0.97)

1.00 (ref)
0.43 (0.38-0.48)

1.00 (ref)

0.79 (0.54-1.18)
0.65 (0.45-0.94)
0.71 (0.49-1.04)
0.62 (0.42-0.92)

1.00 (ref)
1.68 (1.32-2.15)
1.11 (0.94-1.31)

0.65 (0.50-0.84)
0.90 (0.68-1.17)
0.68 (0.51-0.89)
0.92 (0.71-1.19)

1.00 (ref)
0.69 (0.58-0.83)
0.69 (0.58-0.82)

0.74 (0.60-0.92)

1.00 (ref)
1.10 (0.94-1.27)
0.85 (0.72-0.99)

1.00 (ref)
1.82 (1.56-2.12)
1.86 (1.55-2.23)

1.00 (ref)
1.22 (1.02-1.45)

1.00 (ref)
0.45 (0.40-0.50)

1.00 (ref)

1.41 (0.97-2.05)
1.56 (1.11-2.20)
1.13 (0.80-1.60)
1.65 (1.15-2.38)

1.00 (ref)
1.04 (0.85-1.29)
0.66 (0.57-0.77)

Note: Cl = confidence interval, CRC = colorectal cancer.
*Nova Scotia, Ontario, Manitoba and Saskatchewan.
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activities) and having a physical examination at least once annu-
ally were associated with decreased odds of screening (T'able 4).

In the fully saturated model, increasing age, annual income
of at least $80 000 and not being a current smoker were asso-
ciated with increased exposure to CRC screening (Table 5).
Being widowed/separated/divorced or common-law, feeling
well and having a physical examination at least once a year
were associated with decreased odds of screening. Having dia-
betes was not a predictor of CRC screening. In the fully satu-
rated model stratified by the presence or absence of CRC
screening programs (Table 5), the variations in CRC screen-
ing by age and income were greater in provinces with pro-
grams than in provinces without programs.

In the analysis stratified by sex (Table 6), the results were
similar to those of the nonstratified analysis. Up-to-date status
with Pap testing and mammography was associated with
increased CRC screening among women.

Our assessment of the prevalence and predictors of CRC
screening in 2012 suggests several key findings. First, CRC
screening rates have increased in Canada, with over half the
population in 2012 being up to date with CRC screening and
some provinces having rates similar to those in the United
States (which has among the highest CRC screening rates in
the world).>*?* However, we found large differences between
the provinces. For example, an absolute difference in rates of
about 25% existed between Quebec and Manitoba. Second,
the test modality varied between the provinces, with higher
use of flexible sigmoidoscopy or colonoscopy in Ontario and
Quebec, and higher use of FOBT in Manitoba. Third, both
the provinces with and those without well-established CRC
screening programs had gradients or disparities between
income (or education) levels in the use of CRC screening
tests. Fourth, within the recommended age range of 50-74
years, CRC screening rates were lowest among individuals
50-55 years old. Fifth, a substantial minority of individuals
outside the recommended age range had CRC screening tests,
and as many as 41% of those who had FOBT also had sig-
moidoscopy or colonoscopy. Sixth, obese individuals, daily
smokers and those who felt well (i.e., described their medical
status as fair or better and had no restrictions of physical
activities) had decreased odds of CRC screening. These indi-
viduals should be target groups for CRC screening programs.
One of the proposed strengths of population-based CRC
screening programs is wider and more equitable coverage of
the population. Our results suggest that such programs have
not yet narrowed the socioeconomic disparities in CRC
screening. Increasing income disparities in CRC screening
rates were reported in a recent analysis of health care adminis-
trative data in Ontario;"® however, health care administrative
data may not capture FOBTs performed in block-funded
facilides. Therefore, our study provides complimentary evi-
dence and includes Canada-wide data. The income disparities
in CRC screening rates are concerning, especially because we
recently reported widening disparities in CRC mortality by
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income group.*® The results of these 2 studies suggest that
people who need higher rates of CRC screening because they
have higher CRC-related mortality are less likely to receive
CRC screening and therefore should be a target group for
CRC screening programs.

Similar to results from other studies,”*?? we found lower
rates of CRC screening among people 50-55 years old. How-
ever, this group may not be an appropriate age group to tar-
get, because it has lower CRC incidence and mortality than
older groups and stratified analysis of trials of FOBT have not
shown benefits of CRC screening in the 50-55 age group.’!*2
Screening of healthy individuals above the age of 75, espe-
cially those with no prior CRC screening, may be appropriate,
because they have higher CRC incidence and mortality than
younger individuals;! no CRC screening RCT has included
people older than 75. Although the decreased odds of CRC
screening among single men was not statistically significant in
our study, the trend we observed supports findings in other
studies."

Limitations

The limitations of our study include recall bias, as is inherent
in survey studies. The CRC screening rates in different age
bands reflect screening experienced when the respondents
were younger. However, the differences in FOBT use by age
reflect experience in the immediate 2 years before the survey.
Because the Canadian Community Health Survey excludes
people living on Indian reserves, those in long-term care and
members of the armed forces, the results cannot be general-
ized to those populations. In addition, we were not able to
exclude individuals with disorders such as inflammatory bowel
disease and hereditary cancer syndromes and those with a
high-risk family history of CRC, who require endoscopy on a
more regular basis. However, the prevalence of inflammatory
bowel disease and hereditary cancer syndromes in the popula-
tion is less than 1%.3

Conclusion

Our study showed that more than half of Canadians in the
recommended age group of 50-74 years were up to date with
CRC screening in 2012. However, we also observed differ-
ences in interprovincial screening rates and disparities among
income groups, even in provinces with CRC screening pro-
grams in place. Screening programs need to be designed to
appeal to patients of all socioeconomic levels. The effective-
ness of FOBT versus flexible sigmoidoscopy or colonoscopy
warrants further investigation.
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