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and predictors in Atlantic Canada: insights
from a repeated cross-sectional study
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Abstract

Background Colorectal cancer (CRC) poses a significant public health challenge in Canada, with the Atlantic
provinces bearing a particularly high burden. The implementation of population-based colon screening programs
is aimed to address this concern. However, limited research exists on the effect of these programs especially in Can-
ada. This study aimed to examine the impact of the first few years of the CRC screening programs in the Atlantic
provinces of Canada by assessing changes in screening uptake, barriers, and predictors of screening among eligible
populations.

Methods Employing a repeated cross-sectional design, this study analyzed data from a representative sample

of 7614 respondents in 2010 and 6850 in 2017 from the Atlantic provinces aged 50-74 years, extracted from the Cana-
dian Community Health Survey (CCHS). The outcomes measured were CRC screening rates, changes in predictors

of screening uptake, and barriers to participation. Potential predictors examined included age, sex, income, education,
smoking, and health status.

Results The proportion of adults aged 50-74 years who meet CRC screening requirements increased from 42%

in 2010 to 54% in 2017 yet below the national target of 60%. New Brunswick reported the most significant increase
in screening prevalence (18%, p < 0.05). Participation in fecal tests increased from 19.6 to 32.4%. Despite these
improvements, disparities in screening participation remained, with lower uptake observed among individuals

with lower income and education levels. Age (> 60 years, OR=2.09, p<0.01), the presence of multiple chronic health
conditions (OR=2.11, p<0.01), being female (OR=1.21, p<0.01), married status (OR=1.21, p<0.05), access to regular
healthcare (OR=1.91, p<0.01), and nonsmoking status (OR=2.55, p<0.01) were identified as significant predictors

of CRC screening uptake.

Conclusions This study shows that while CRC screening uptake increased across the Atlantic provinces

between 2010 and 2017, barriers to and disparities in screening participation persist. This highlights the need for tar-
geted interventions to improve awareness, access, and screening uptake, particularly among disadvantaged groups,
to promote equitable healthcare outcomes. Continued efforts should focus on reducing barriers to screening and lev-
eraging available evidence to inform interventions aimed at mitigating the CRC burden in the region.
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Background

Despite being one of the few cancers that can be effec-
tively prevented, the health, financial, and health
resources burden of colorectal cancer (CRC) in Canada
remains a growing and significant public health concern
[1]. CRC ranks as the third most diagnosed cancer and
the second leading cause of cancer-related mortality, with
24,300 new cases and 9400 associated mortalities in 2022
alone [2, 3]. The burden of CRC is particularly concern-
ing in the Atlantic provinces of Canada [3]. With age-
standardized incidence and mortality rates ranging from
102.9 to 42.4 in Newfoundland and Labrador to 62.1 and
26.7 in New Brunswick respectively, CRC incidence and
mortality are highest among all age groups in the Atlantic
provinces compared to the rest of Canada [4, 5].

Screening plays a crucial role in reducing the incidence
and mortality of CRC, and numerous studies have dem-
onstrated the importance and effectiveness of various
screening modalities in this regard [6, 7]. Although the
Atlantic provinces of Canada established population-
based CRC screening programs between 2009 and 2014
[2] (see Table 1), the region continues to experience
higher rates of CRC incidence and mortality compared
with other parts of Canada [8].

Organized, public health screening programs offer dis-
tinct advantages over opportunistic screening, as they
improve awareness about the importance of screening
for cancer prevention and address barriers and inequi-
ties in screening access [6]. Evaluating the impact of these
screening programs is essential for assessing changes
in CRC screening behaviors and uptake and identifying
areas that might require further intervention to improve
screening participation [4]. Moreover, given the higher
burden of CRC in the Atlantic provinces, optimizing the
outcomes of CRC screening programs is particularly cru-
cial [9]. Unfortunately, research evaluating the impact of
these programs has been limited. This study, using data
from 2010 and 2017 due to the availability of comparable,
comprehensive CRC screening data for all Atlantic prov-
inces, provides an assessment of CRC screening uptake
after the implementation of screening programs in the
region. This study seeks to inform policymakers, health-
care providers, and public health practitioners about the
effectiveness of current screening strategies and the need
for interventions to address unique challenges faced by
the Atlantic provinces. The goal is to contribute action-
able insights that can lead to improved screening uptake,

reduced CRC incidence, and ultimately, enhanced health
outcomes for populations in these regions.

Methods

Study design

In this study, we employed a repeated cross-sectional
design, which involved secondary analysis of cross-sec-
tional data from the 2010 and 2017 cycles of the CCHS
[10, 11]. Unlike longitudinal studies that follow the same
individuals over time, repeated cross-sectional stud-
ies analyze data from different samples at multiple time
points. This approach allows for the examination of
trends and changes in population-level outcomes [12],
such as CRC screening uptake.

Data source

The data for this study was obtained from the master
files of 2010 and 2017 CCHS, a national cross-sectional
survey conducted by Statistics Canada [10, 11], Canada’s
national statistical agency (Ottawa, Canada). The survey
collects detailed information on health status, health-
care utilization, sociodemographic details, and health
determinants. The CCHS interviews about 65,000 peo-
ple aged 12 years and above, annually, from all health
regions of Canada, excluding full-time members of the
armed forces, and individuals living in reserves and some
remote communities (less than 3% of the population)
[11]. The CCHS uses a multistage, cluster sampling tech-
nique to ensure the representativeness of the sample and
collected data.

For this study, the data of respondents aged 50—74 years
in the Atlantic provinces (New Brunswick, Newfound-
land & Labrador, Nova Scotia, and Prince Edward Island)
were analyzed. Total analytic sample from the Atlantic
provinces was 7614 (weighted »=1,449,028) and 6850
(weighted n=1,472,700) respectively for 2010 and 2017.
Although the CCHS underwent a major redesign in 2013,
and Statistics Canada advises against merging pre- and
post-2015 files for analyses [11], comparing estimates
from 2010 and 2017, analyzed separately, provides valu-
able insight into changes in utilization of crucial health
services such as cancer screening.

Outcome and predictor variables

The study focused on two main outcome variables: CRC
screening history (referred to as “ever-screen”) and being
up-to-date with CRC screening (referred to as “screen
up-to-date”). Ever-screen was defined as a history of
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exposure to any CRC screening tests, while screen up-to-
date was defined as participation in a fecal test within the
2 years or an endoscopy test within the 10 years before
the survey. In the questionnaire, the 2017 CCHS distin-
guished between sigmoidoscopy and colonoscopy, but
this distinction was absent in 2010. To ensure consist-
ency, responses from both years were aggregated under
the broader term “endoscopy test”

The study evaluated various sociodemographic and
health behavior factors associated with CRC and/or
CRC screening uptake in previous studies. The sociode-
mographic variables assessed included age (categorized
into 5-year age groups), sex, marital status, education,
and total household income. Additionally, self-reported
health status (five categories in the CCHS aggregated
into poor, good, and great), access to a regular healthcare
provider, obesity (using body mass index (BMI), interna-
tional standard), number of comorbidities, smoking sta-
tus, and physical activity level were assessed as potential
predictors. The 2017 CCHS collected data on barriers to
screening among respondents who reported no history of
CRC screening, providing some qualitative insights into
factors influencing screening behaviors.

Statistical analyses

All analyses were weighted and bootstrapped using sur-
vey weights and 500 replicate bootstrap sampling weights
provided by Statistics Canada. This weighting and boot-
strapping ensured that the estimates were representative
of the general population and accounted for the complex
survey sampling design. Only weighted proportions are
reported to comply with Statistics Canada’s confidential-
ity and data protection requirements.

Descriptive analyses were conducted using survey pro-
cedures in SAS 9.4 (SAS Institute Inc. 2013) to evaluate
the distribution of sociodemographic and health behav-
ior characteristics. Proportions of respondents with a
history of CRC screening and those up-to-date with CRC
screening were estimated for the years 2010 and 2017, by
screening modality (fecal or endoscopy), and by province.
Bivariate analyses were performed to determine differ-
ences in screening prevalence across different sociode-
mographic groups.

Logistic regression analyses were conducted to assess
the association between the predictor variables and CRC
screening uptake. Initially, logistic analyses were per-
formed with each potential predictor variable, adjusting
for age and sex a priori. Subsequently, a fully saturated
multivariate logistic regression model was developed,
including all covariates except education level due to its
strong correlation with income. Stratified analyses by sex
were also conducted to assess whether the predictors of
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screening uptake significantly varied between males and
females. The results are reported as weighted proportions
(%) and odds ratios (OR) with associated 95% confidence
intervals (CI).

Results

Demographic characteristics

This study analyzed data from a sample of 7614 respond-
ents in 2010 (weighted n=1,449,028) and 6850 respond-
ents in 2017 (weighted n=1,472,700). Table 2 presents a
demographic breakdown of the sample. In both 2010 and
2017, there were slightly more females (51%) than males
on average. An overall aging trend was observed in the
four provinces, with a decrease in the proportion of peo-
ple in their 50 s (from 48 to 41%) and an increase in the
proportion of people in their 60 s (39 to 44%) and 70 s
(13 to 15%). The prevalence of obesity and multimorbid-
ity increased, while the income gap widened over the
study period. The proportion of people with a household
income of at least US $80,000 almost doubled from 21 to
41%, while those with a household income of US $40,000
or less decreased from 32 to 26%.

Screening participation

Between 2010 and 2017, the Atlantic provinces recorded a
notable increase in the prevalence of screening history for
colorectal cancer, with rates rising from 53 to 67%, repre-
senting a 14% increase in the proportion of people who
have been exposed to any CRC screening test (Table 3).
Among the four provinces, New Brunswick (NB) saw the
biggest change in proportion of people with CRC screen-
ing history, from 50 to 70%. Newfoundland and Labra-
dor (NL), which initially had one of the highest screening
rates in 2010, reported the lowest change from 54.5 to
62.8%. Similar proportions were observed in individu-
als with up-to-date CRC screening, increasing from 42 to
54.5%, on average. However, this fell short of the national
target of 60% screening participation rate. NB recorded
the biggest change in up-to-date CRC screening, from 39
to 57%, second only to Nova Scotia (NS) with a screening
rate of 59.6%. These two provinces saw statistically signifi-
cant change in the proportion of people up-to-date with
CRC screening. In contrast, NL reported a 5% change in
screening rates. The examination of screening test prefer-
ences shows a nuanced shift in line with the emphasis on
fecal test as the primary screening test promoted through
CRC screening programs. While uptake of endoscopy
tests declined slightly, this was accompanied by a signifi-
cant increase in fecal tests participation from an average
of 19.6% in 2010 to 32.4% in 2017. This shift varied by
province, however, with the highest change of 21 to 44%
in NS and the lowest of 18 to 23% in NL.
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Table 3 CRC screening participation by province in 2010 and 2017

Screening tests Atlantic provinces; % of population

NB NL NS PEI Atlantic
average

2010 2017 2010 2017 2010 2017 2010 2017 2010 2017

Any exposure to CRC screening test—  50.4 70.3 54.5 62.8 53.8 69.7 54.8 66.6 534 67.3
"ever-screen’

Fecal test<2 years 138 286 189 230 213 443 245 337 19.6 324
Endoscopy test< 10 years 25.2 283 250 258 21.2 153 17.8 18.8 223 22.1

Either/both — Screen_up-to-date 39.0 56.9 43.9 48.8 425 59.6 423 525 41.9 54.5
Change, 2010 to 2017 (%) 17.9* 4.9 17.1* 10.2 12.6

NB New Brunswick, NL Newfoundland & Labrador, NS Nova Scotia, PE/ Prince Edward Island
" Significant at p> 0.05

Table 4 Distribution of (up to date) CRC screening participation by demographic characteristics

Demographic characteristics Atlantic provinces; % of population

NB NL NS PEI Atlantic average

2010 2017 2010 2017 2010 2017 2010 2017 2010 2017

Sex
Female 517 51.0 533 57.0 56.0 54.9 513 46.0 53.1 52.2
Male 483 49.0 46.7 43.0 44.0 45.1 48.7 54.0 46.9 47.8
Age
50-54 17.3 14.4 235 18.8 159 13.7 15.1 14.1 18.0 15.3
55-59 24.7 19.5 20.6 16.3 259 225 184 220 224 20.1
60-64 234 30.7 250 26.9 236 26.4 308 25.2 257 27.3
65-69 205 18.6 17.6 24.0 203 18.8 17.7 20.3 19.0 20.4
70-74 14.1 16.8 133 14.0 14.3 18.6 18.1 18.5 14.9 17.0
Marital status
Married, common law 794 753 79.2 72.2 79.5 76.1 83.7 79.3 804 75.7
Single, never married 49 5.7 46 7.5 2.8 7.9 2.7 6.8 3.7 7.0
Widow, separated, divorced 15.8 19.1 16.2 20.3 17.6 16.0 13.6 13.9 15.8 17.3
Education
Post sec. sch 583 50.1 58.6 57.0 64.4 61.9 67.2 57.7 62.1 56.7
Sec. sch 14.5 28.1 15.8 20.7 114 20.1 6.7 21.8 121 22.7
Less sec. sch 239 20.2 24.5 21.3 227 15.0 254 19.8 24.1 19.1
Missing data 32 1.6 1.1 1.0 15 3.0 0.7 0.8 16 1.6
Household income
US $80 k+ 347 411 321 40.6 388 46.4 396 41.3 363 424
US $40 k-US $80 k 304 30.8 32 30.4 323 324 339 379 321 329
<US $40 k 349 28.1 359 29.1 289 21.2 26.6 20.7 316 24.8
Number of comorbidities
0 153 113 14.0 6.1 154 134 26.6 222 17.8 133
1-2 450 52.6 448 521 418 46.0 43.1 47.8 437 49.6
3-5 30.0 27.8 369 353 36.2 349 255 269 321 31.3

6+ 9.8 8.3 43 6.5 6.6 5.7 4.8 3.0 6.4 5.9
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Table 4 illustrates the demographic distribution of
respondents up-to-date with CRC screening. In 2010,
53% of women were up-to-date with CRC screening,
compared to 47% of men; by 2017, women’s participa-
tion slightly decreased to 52%, while men’s participation
increased to 48%. This change shows a modest conver-
gence in screening rates between the sexes over the study
period, except for PEI, where men reported a higher
screening participation rate of 54% in 2017. Further, on
average, while screening participation increased among
people in their 60 s and 70 s by 3% and 2%, respectively,
from 2010 to 2017, it decreased by 5% among people in
their 50s.

In 2010, screening participation was highest among
married individuals, people with income above US
$80,000, and those with postsecondary school education.
While this pattern remains consistent in 2017, there was
decline in screening rates among married individuals (80
to 76%) and people with postsecondary education (62
to 57%) but increase screening among people who earn
US $80,000+ (36 to 42%). Between 2010 and 2017, CRC
screening participation almost doubled among people
who report a high school education (12 to 23%).

Reasons for and barriers to CRC screening

Table 5 presents the self-reported barriers to partici-
pating in CRC screening. Among individuals with no
screening history, approximately 41% and 50% did not
participate because they deemed the fecal and endos-
copy tests, respectively, to be unnecessary. Additionally,
24% and 37% did not participate because their healthcare
provider considered the fecal and endoscopy tests to be
unnecessary.

Predictors of screening

Building on the demographic distribution of CRC screen-
ing participation outlined in the preceding section, our
multivariate logistic regression analysis adjusted for
potential covariates for 2010 and 2017 revealed consist-
ent predictors of screening participation across both
years (Table 6). For instance, those in their 60 s (AOR
1.95 95% CI 1.39-2.73, 2010, and 2.09 95% CI 1.49-2.94,
2017) or 70 s (AOR 2.20 95% CI 1.51-3.20, 2010, and 1.96
95% CI1.32-2.92, 2017), married (1.51 95% CI 1.04-2.18,
2010, and 1.21 95% CI 0.82-1.77, 2017), having multiple
chronic health conditions (2.69 95% CI 1.91-3.78, 2010,
and 2.11 95% CI 1.50-2.96, 2017), and having a regular
healthcare provider (2.27 95% CI 1.32-3.89, 2010, and
1.91 95% CI 1.30-2.80, 2017) were consistently associ-
ated with increased screening likelihood. Conversely,
daily smokers, people who are single, obese individu-
als, and those reporting excellent health (0.83 95% CI
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Table 5 Self-reported barriers to CRC screening — 2017

Variable % of respondents who had no

fecal test in preceding 2 years

NB NL NS PEI  Atlantic
average

Did not know about the test 50 23 06 0.6 2.1
Doctor says test not necessary 299 333 136 188 239

Fear/discomfort 1.1 04 46 03 1.6
Had endoscopy test instead 109 116 141 146 128
Lack of time 1.9 06 93 73 4.8
No access to test 14 1.5 0.5 0.2 09
No doctor 03 0.1 22 03 0.7
Other 113 49 178 154 123

Did not think testis necessary 381 454 372 424 408

Variable % of respondents who had no
endoscopy test in preceding
10 years
Did not know about the test 04 0.0 03 1.1 0.5
Doctor says test not necessary ~ 43.1 370 332 355 372
Fear/discomfort 1.7 1.3 1.9 0.0 13
Had fecal test 13 1.0 4.2 26 23
Lack of time 03 04 2.1 0.1 0.7
No access to test 04 1.1 0.2 14 0.8
No doctor 0.3 0.1 1.5 04 0.6
Other 9.5 3.8 7.3 4.7 6.3

Did not think testis necessary 430 552 492 542 504

0.50-1.37, 2010, and 0.99 95% CI 0.57-1.73, 2017) had
decreased screening odds. In 2010, low income, espe-
cially household income below US $40,000, was linked to
lower screening odds, but this was no longer significant
in 2017. In 2017, being male (0.79 95% CI 0.64—0.99) and
residing in Newfoundland and Labrador were associ-
ated with decreased screening odds. When stratified by
sex, the predictors of screening uptake were similar but
slightly stronger among men.

Discussion
Our study assessed colorectal cancer (CRC) screening
uptake in the Atlantic provinces of Canada — NB, NL,
NS, and PEI — comparing before and after the imple-
mentation of organized provincial CRC screening pro-
grams in line with national guidelines [13]. Our findings
indicate that while screening participation increased
post-implementation of these programs, the magnitude
and nature of this change varied across provinces. Persis-
tent disparities in CRC screening participation, particu-
larly among certain demographic groups, were evident.
The data indicates differing change in CRC screening
uptake across the Atlantic provinces between 2010 and
2017. NS and NB approached the national CRC screening
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Table 6 Predictors of up-to-date CRC screening in Atlantic provinces in 2010 and 2017, stratified by sex
Variable 2010 2017
Adjusted OR (95% Cl) Adjusted OR (95% Cl)
Overall Men Women Overall Men Women
Age
50-54 1.0 (ref)** 1.0 (ref) 1.0 (ref)** 1.0 (ref)** 1.0 (ref)** 1.0 (ref)
55-59 146 (1.04-2.07) 1.25(0.72-2.18) 1.68 (1.09-2.59) 129 (0.92-1.82) 1.40 (0.79-2.48) 1.21 (0.76-1.95)
60-64 95(1.39-2.73) 156 (0.95-2.57) 247 (1.59-3.82) 2.09 (1.49-2.94) 3.31(1.88-5.83) 1.50 (0.90-2.49)
65-69 193 (1.36-2.73) 1.46(0.86-2.50) 2.56 (1.65-3.99) 1.56 (1.09-2.23) 1.83(1.04-3.21) 1.37(0.82-2.29)
70-74 220(1.51-3.20) 221 (1.23-3.95) 226 (1.37-3.72) 1.96 (1.32-2.92) 1.88 (0.97-3.63) 2.23(1.30-3.83)
Sex
F 1.0 (ref) 1.0 (ref)**
M 0.97 (0.76-1.22) 0.79 (0.64-0.99)
Comorbidity
0 1.0 (ref)** 1.0 (ref)** 1.0 (ref)** 1.0 (ref)** 1.0 (ref)** 1.0 (ref)**
1-2 1.50(1.13-1.99)  1.64 (1.06-2.56) 149 (1.01-2.26) 2.30(1.69-3.12) 1.99 (1.31-3.03) 2.56 (1.62-4.05)
3-5 269(1.91-3.78) 239(1.31-437) 3.25(2.03-5.21) 1(1.50-2.96) 194 (1.21-3.11) 2.30(1.35-3.92)
6+ 3.38(1.91-598)  1.60(0.48-5.30) 527 (246-11.27) 281 (1.62-4.87) 450(1.94-1043)  2.00(1.01-4.48)
Province
NFLD 1.0 (ref) 1.0 (ref) 1.0 (ref) 1.0 (ref)** 1.0 (ref)** 1.0 (ref)
NB 0.83(0.65-1.06)  0.93 (0.60-1.45) 0.76 (0.54-1.07) 1.36 (1.01-1.83) 147 (0.96-2.24) 1.15(0.76-1.74)
NS 0.90 (0.70-1.16)  0.80(0.53-1.22) 0.96 (0.67-1.39) 1.54 (1.21-1.96) 1.61(1.07-242) 1.43(1.00-2.07)
PEI 0.87 (0.58-1.32)  0.86(041-1.82) 0.92 (0.57-1.49) 1.52(1.09-2.14) 24(14-4.12) 1.05 (0.63-1.71)
Marital status
Single, never married 1.0 (ref)** 1.0 (ref)** 1.0 (ref) 1.0 (ref)** 1.0 (ref) 1.0 (ref)
Married, common law 151(1.04-2.18) 249 (1.35-4.62) 0.97 (0.57-1.66) 1.21(0.82-1.77) 127 (0.77-2.11) 1.24 (0.66-2.33)
Widow, separated, divorced 140 (0.94-2.11)  2.04 (1.09-3.84) 1.03 (0.56-1.88) 5(0.77-1.72) 21(0.70-2.11) 1.16 (0.63-2.14)
Household income
<US $39,999 1.0 (ref)* 1.0 (ref) 1.0 (ref) 1.0 (ref) 1.0 (ref) 1.0 (ref)
US $40,000-59,999 1.09(0.74-1.58)  0.76 (0.46-1.30) 1.378 (0.90-2.12)  0.99 (0.73-1.35) 0.73 (0.44-1.19) .19(0.75-1.88)
US $60,000-79,999 140(0.99-198) 1.10(0.63-1.92) 1.83(1.12-2.99) 00(0.717-139)  0.99 (0.58-1.68) 0.93(0.57-1.51)
US $80,000-99,999 098 (061-1.59)  0.78 (0.40-1.52) 1.21 (0.56-2.62) 0.79 (0.54-1.173) 0.7 (0.37-1.32) 0.73(0.43-1.23)
US $100 k and over 142(093-2.16)  0.99(0.53-1.85) 1.89 (1.04-3.43) 1.14 (0.87-1.59) 1.01 (0.59-1.71) 8(0.75-1.84)
Perceived health status
Poor 1.0 (ref)** 1.0 (ref)** 1.0 (ref) 1.0 (ref) 1.0 (ref) 1.0 (ref)
Good 0.88 (0.56-1.40)  0.66 (0.29-1.48) 1.30 (0.70-2.40) 1.11 (0.66-1.86) 1.02 (0.48-2.19) 1.36 (0.65-2.85)
Excellent 0.83(0.50-1.37)  0.54(0.23-1.29) 1.36 (0.72-2.60) 0.99 (0.57-1.73) 0.72 (0.33-1.59) 1.36 (0.57-3.2)
Weight#
Obese 1.0 (ref)** 1.0 (ref)** 1.0 (ref) 1.0 (ref)** 1.0 (ref)** 1.0 (ref)
Overweight 143(1.11-1.86)  1.81(1.22-2.69) 1.19(0.82-1.72) 1.10 (0.86-1.42) 1.25 (0.85-1.82) 0.97 (0.65-1.45)
Normal 127(092-1.70) 1.19(0.73-1.91) 1.38(0.90-2.11) 1.07 (0.79-1.44) 1.13(0.70-1.83) 1.05 (0.69-1.59)
Underweight 1.07 (0.44-2.57)  153(0.18-13.03)  0.85(0.29-2.53) 0.97 (0.17-5.68) 2.81(0.03-2748)  0.45 (0.03-6.20)
Regular healthcare provider
No 1.0 (ref)** 1.0 (ref)** 1.0 (ref) 1.0 (ref)** 1.0 (ref)** 1.0 (ref)
Yes 227(132-389) 3.04(1.50-6.16) 1.61(0.70-3.71) 1.91 (1.30-2.80) 2.33(1.39-3.90) 1.58 (0.82-3.03)

Physical activity level
Inactive
Moderate activity
Rigorous activity
Smoking status
Daily

1.0 (ref)**
1.25 (0.96-1.64)
1.18 (0.86-1.58)

1.0 (ref)**

1.0 (ref)**
1.516 (1.00-2.30)
1.29 (0.84-1.98)

1.0 (ref)**

1.0 (ref)**
1.05(0.73-1.52)
1(0.73-1.67)

1.0 (ref)

1.0 (ref)
1.09 (0.82-1.45)
1.20 (0.90-1.59)

1.0 (ref)**

1.0 (ref)
1.14(0.73-1.76)
1.05 (0.69-1.60)

1.0 (ref)**

1.0 (ref)*
1.18(0.78-1.79)
1.60 (1.10-2.35)

1.0 (ref)**
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Table 6 (continued)
Variable 2010 2017
Adjusted OR (95% Cl) Adjusted OR (95% Cl)
Overall Men Women Overall Men Women
Occasional 168 (0.85-3.34)  2.01(0.67-5.99) 141 (0.52-3.85) 1.23(0.64-2.37) 0.75(0.25-2.28) 1.76 (0.68-4.54)
Never smoked 1.68(1.25-2.25)  1.64 (1.04-2.57) 1.60 (1.09-2.36) 2.55(1.95-3.33) 2.62(1.71-3.99) 2.58(1.75-3.82)
Fruits & vegetable consumption
<5 serve daily 1.0 (ref) 1.0 (ref) 1.0 (ref) 1.0 (ref)** 1.0 (ref) 1.0 (ref)
5-10 serve daily 0.99 (0.79-1.26)  0.99 (0.65-1.52) 1.02 (0.74-141) 0.97 (0.73-1.29) 1.01 (0.64-1.60) 1.01 (0.70-145)
10+ serve daily 3.01(1.14-794) 3.10(0.31-30.86) 3.06(1.19-7.89) 5.19(1.79-15.06)  0.74 (0.02-25.89)  13.05 (0.04-99.99)

**p>.001; *p>.05. #Weight categories based on BMI international standards

target of 60%, while NL and PEI showed more modest
gains within the same period. This variability observed
among provinces underscores the multifaceted deter-
minants of health service utilization. For instance, the
duration of the CRC screening programs did not seem to
determine the magnitude of change in screening uptake
observed. NB with a relatively recent screening program
reported a more pronounced change in screening uptake
than NL and PEIL Instead, aspects such as promotional
and recruitment strategies, coupled with broader socio-
economic factors, could hold more influence [9, 14].
Such findings warrant a deeper examination of the spe-
cific strategies employed by each province, allowing for a
cross-provincial learning where effective strategies could
be shared and adapted.

Nonetheless, the magnitude of change in screening
uptake is comparable to the effect of organized screen-
ing programs reported in other jurisdictions, such as in
Ontario, Canada [15], the UK [16], France [17], and Spain
[18, 19]. Despite the improvements in screening uptake,
our study found persistent inequalities in CRC screen-
ing participation across the Atlantic provinces, particu-
larly related to age, income, education levels, and health
status.

These disparities in CRC screening uptake, especially
among younger adults (50 s) and those facing socio-
economic disadvantages, are particularly concerning.
The younger demographic stands to potentially benefit
more from early cancer detection [20]. So, any decline
in screening uptake among this group demands atten-
tion. Furthermore, the disparities related to socio-eco-
nomic factors reflect the broader global health challenge
of ensuring equitable access to health resources and the
multifaceted factors that influence (preventive) health
decisions and behaviors [9, 21]. Such disparities are not
just numbers; they represent lives, many of which could
be saved with early detection.

Predictors of CRC screening participation remained
largely consistent across both 2010 and 2017 and aligned
with evidence from similar studies [22-26]. Age, marital
status, income, education levels, and health behaviors
such as smoking are consistently associated with screen-
ing behaviors. Achieving equitable access and partici-
pation across socioeconomic groups is one of the main
goals of population-wide screening programs [27]. How-
ever, the provincial CRC screening programs in Atlantic
Canada have yet to fully achieve this objective. Targeted
interventions addressing barriers specific to different age,
sex, and socioeconomic groups are necessary to address
these disparities and ensure higher CRC screening par-
ticipation [28].

Qualitative data from the 2017 CCHS provided insights
into people’s awareness, beliefs, and attitudes toward
CRC screening in the Atlantic provinces. A notable seg-
ment of respondents deemed the CRC test unneces-
sary or reportedly felt discouraged by their healthcare
providers. This is in line with previous research regard-
ing awareness and attitudes toward CRC screening [29].
Given the higher prevalence of CRC risk factors, inci-
dence, and mortality in the Atlantic provinces [1, 3, 8],
addressing these (mis)perceptions and attitudes is cru-
cial. Frameworks like health belief model offer structured
strategies to address such challenges. By emphasizing the
severity of CRC and the crucial role of early detection,
public health initiatives could potentially alter these per-
ceptions [30, 31].

In light of our findings of persistent disparities in CRC
screening participation, it is imperative to address these
inequalities with multicomponent interventions that
have shown promise in various jurisdictions and should
be applicable in the Atlantic provinces [9, 14, 27]. These
strategies should not only cater to the diverse needs of
different demographic groups but also aim to address
challenges specific to age, sex, and socioeconomic sta-
tus. Our study underscores the importance of continuous
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evaluation and adaptation of screening programs to meet
the evolving health landscape of the Atlantic provinces.

Limitations

The self-reported nature of the data collected for the
CCHS surveys introduces the possibility of partici-
pants inaccurately recalling their CRC screening his-
tory. While Nova Scotia’s CRC screening program was
established in 2009, 1 year before our study’s baseline
of 2010, data on CRC screening for all provinces in the
Atlantic region are only available for 2010 and 2017.
Notably, the 2018 to 2022 CCHS did not collect CRC
screening data from provinces in the region. Further,
we are aware that implementation of the CRC screen-
ing program is unlikely to be the sole causal factor for
changes observed in screening uptake, given the mul-
titude of factors that affect screening behaviors. How-
ever, despite these limitations, we believe that using
data from the 2010 and 2017 CCHS surveys allows for
an initial assessment of the impact CRC screening pro-
grams on screening uptake and identification of predic-
tors of screening. Another limitation is the insufficient
data within the CCHS to exclude individuals that fall
outside the “average risk” eligibility requirement for
the screening programs. However, these individuals are
estimated to constitute less than 3% of the general pop-
ulation. Overall, our study provides a necessary review
of the impacts and limitations of the first few years of
provincial CRC screening programs in Atlantic Canada.

Conclusions

This study highlights the positive contribution of pro-
vincial CRC screening programs to participation rates
across the Atlantic provinces, though with notable
inter-provincial variations. Persistent disparities in
screening participation exist within provinces, particu-
larly affecting people in their 50 s and socio-econom-
ically disadvantaged groups. These findings emphasize
the need for targeted interventions to promote equi-
table access, address misconceptions through com-
munity-based initiatives and tailored messaging, and
facilitate cross-provincial collaboration for best prac-
tice sharing. Improving overall screening rates and
achieving equity in access remain critical public health
priorities for reducing the burden of CRC throughout
the Atlantic provinces.
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