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Highlights

•	 Adherence to colorectal cancer pri-
mary prevention guidelines ranged 
from 94.8% to 44.2% according to 
the targeted behaviours.

•	 Adherence to individual colorectal 
cancer primary prevention guide-
lines varied with demographic fac-
tors. For example, women were 
significantly more adherent to non-
smoking, fruit and vegetable con-
sumption and body mass index 
guidelines, but significantly less 
adherent to alcohol and physical 
activity recommendations.

•	 Adherence across all primary pre-
vention recommendations was 
higher among women, those who 
were married and those who had 
more education.

•	 Adherence to screening guidelines 
was 62.4%.

•	 Older participants, those with 
chronic conditions, higher income 
and more recent medical exams 
were more likely to undertake 
colorectal cancer screening.

a healthy body mass index (BMI), avoid-
ing smoking and excessive alcohol con-
sumption, and eating a diet high in fruit 
and vegetables and low in processed and 
red meat.2 The WCRF developed a set of 
guidelines to inform cancer primary pre-
vention policy.3 Several other bodies, 
including the Canadian Cancer Society, 
have produced similar recommendations.4

Abstract

Introduction: Adherence to cancer prevention recommendations can greatly reduce 
colorectal cancer risk. This study explored patterns and determinants of adherence to 
these recommendations by participants (n = 26 074) at baseline in a cohort study in 
British Columbia, Canada.

Methods: Adherence to five colorectal cancer primary prevention behaviours derived 
from Canadian Cancer Society/World Cancer Research Fund recommendations (non-
smoking, body mass index (BMI), physical activity, alcohol consumption and fruit and 
vegetable consumption) was measured, and a composite score constructed based on 
their sum. The definition of secondary prevention adherence was based on the Canadian 
Task Force on Preventive Health Care recommendations for colorectal cancer screening.

Results: Adherence to primary prevention guidelines ranged from 94.8% (nonsmoking) 
to 44.2% (healthy BMI). Median composite score was 4. Higher composite scores were 
associated with being female, being married and with a higher educational attainment. 
Colorectal cancer screening adherence was 62.4%. Older age, chronic conditions, a 
recent medical examination and higher income were associated with greater odds of 
adherence to screening.

Conclusion: Adherence to some colorectal cancer prevention behaviours was high, con-
sistent with findings that British Columbia has low rates of many risky health behav-
iours. However, there was a clustering of poorer adherence to prevention behaviours 
with each other and with other risk factors. Screening adherence was high but varied 
with some sociodemographic and health factors. Future work should evaluate targeted 
interventions to improve adherence among those in the lowest socioeconomic status 
and health groups. A better understanding is also needed of the barriers to access and 
engagement with colorectal cancer screening that persist even in the Canadian public 
health care system.
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Introduction

In 2019, 26 300 Canadians were diagnosed 
with colorectal cancer, making it the third 
most common cancer in the country.1 

According to the World Cancer Research 
Fund (WCRF), over a third of all cancers, 
including colorectal cancer, are prevent-
able through adherence to healthy behav-
iours: being physically active, maintaining 
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Secondary prevention (i.e. screening*) of 
colorectal cancer has also proved to be 
effective at reducing colorectal cancer 
mortality.5 Screening for colorectal cancer 
in asymptomatic adults through fecal 
occult blood tests (FOBT) every 2 years or 
flexible sigmoidoscopy every 10 years has 
been shown to reduce mortality by 
approximately 30% as the disease is iden-
tified at an early, more treatable stage.6 
The Canadian Taskforce on Preventive 
Health Care (CTFPHC) recommends colo
rectal cancer screening for all average-risk 
adults between the ages of 50 and 74 years 
using these testing modalities.6 Behaviour 
is key to the success of screening pro-
grams as these require consistent engage-
ment to achieve the high levels of 
participation necessary for effective 
population-level prevention and early 
detection.

Despite the weight of evidence demon-
strating the importance of health behav-
iours in both primary and secondary 
prevention of colorectal cancer, adherence 
to health behaviour recommendations is 
suboptimal. In Canada, only 17.6% of 
adults met physical activity guidelines in 
2015,7 and 15% of the overall population 
report daily or occasional smoking.8 Direct 
measurements of BMI in a 2012–2013 
national survey found that 62% of 
Canadians were in either the overweight 
or obese category,9 and in 2016, between 
7.2% and 16.2% of Canadians (depending 
on the province) exceeded low-risk drink-
ing guidelines.10 The most recent figures 
from the Canadian Community Health 
Survey (CCHS) also indicate that, depend-
ing on the province, between 41.3% and 
67.2% of Canadians targeted for colorec-
tal cancer screening adhere to CTFPHC 
guidelines.11

Given this low adherence to recommenda-
tions, public health intervention is needed 
to reduce colorectal cancer risk and mor-
tality. For interventions to be successful, 
they must be grounded in an understand-
ing of the target populations. While data 
concerning patterns and predictors of spe-
cific risk factors are important, it is also 
useful to examine overall lifestyle to gen-
erate risk profiles.12

Some research has attempted to generate 
risk profiles by constructing composite 

scores based on adherence to multiple 
individual health behaviours. Through 
our population cohort-based cross-sec-
tional analysis, we built on this work by 
examining (1) the prevalence of adher-
ence to individual colorectal cancer pri-
mary prevention behaviours; (2) overall 
adherence to colorectal cancer primary 
prevention behaviours; and (3) adherence 
to colorectal cancer secondary prevention 
behaviours (i.e. screening guidelines).

We also explored factors associated with 
these three objectives that would improve 
the understanding of patterns of adher-
ence to colorectal cancer prevention 
behaviours in British Columbia, and 
inform interventions to improve adher-
ence in the province.

Methods

Data

We obtained baseline study data from the 
BC Generations Project (BCGP),13 a 
regional longitudinal cohort of the 
Canadian Partnership for Tomorrow’s 
Health (CanPath), Canada’s largest health 
cohort study.14 Recruitment of 28 825 par-
ticipants to the BCGP occurred between 
2009 and 2016, with follow-up planned for 
50 years. A questionnaire was adminis-
tered at baseline, along with self-reported 
or objective physiological measures and 
biological samples. Recruitment was 
restricted to those aged 35 to 69 years, 
and invitation to participate was via 
mailed or emailed personal letters. Ethics 
approval for the analyses reported here 
was received from the University of British 
Columbia’s Research Ethics Board (H17-
03561). All analyses were conducted using 
R version 3.6.2.15

Analytic samples

Of the 28  825 participants, 2751 were 
excluded because they had a diagnosis of 
cancer (other than non-melanoma skin 
cancer) recorded on the BC Cancer 
Registry prior to enrolment. The remain-
ing 26  074 were assessed for colorectal 
cancer prevention behaviour adherence. 
All dependent variables, and most covari-
ates, had missing data, between 0% (for 
age and sex) and 20.6% (for BMI). Some 
observations were missing because 

participants failing to respond to particu-
lar questions. It was unlikely responses 
were “missing completely at random” and 
results would be biased if a complete case 
analysis were performed;16 in addition, a 
large number of participants (n = 9687) 
would be excluded.

As “missing at random” was a more plau-
sible assumption in our scenario, we 
imputed values for missing data on depen-
dent and covariates of interest using a 
multiple imputation by chained equations 
(mice) approach.17 A total of 20 imputa-
tion datasets was created, with 10 itera-
tions per imputation in line with literature 
recommendations.18 We estimated the 
parameters of interest in each imputed 
dataset individually. The results from 
these 20 imputed datasets were combined 
(i.e. pooled) using Rubin’s rules.19 All 
analyses were performed using the R mice 
package.20

As dependent variables were imputed, we 
used a multiple imputation then deletion 
(MID) approach, as outlined by von 
Hippel.21 According to the MID approach, 
all dependent variables are included in the 
imputation process, but cases with miss-
ing outcome data are removed before con-
ducting the pooled analysis. As a result, 
the number of cases available for regres-
sion analysis for each dependent variable 
differed, ranging from 14 583 for colorec-
tal cancer screening to 25  746 for non-
smoking. The analysis of the composite 
score (detailed below) was restricted to 
cases with outcome data for all five 
colorectal cancer primary prevention 
behaviours (n = 18 233). The analysis of 
colorectal cancer secondary prevention 
behaviours was limited to participants 
meeting colorectal cancer screening crite-
ria with complete colorectal cancer 
screening data (n = 14 583).

Study variables

Primary prevention outcome variables
We reviewed the Canadian Cancer Society 
and WCRF recommendations for cancer 
prevention strategies to define the binary 
outcome variables for adherence to each 
colorectal cancer primary prevention 
behaviour (see Table 1), using data from 
participants with complete data for all pri-
mary prevention outcomes.

* Colorectal cancer screening can function as both primary prevention (removal of precancerous polyps) and secondary prevention (removal of adenomas). We use “screening” interchangeably 
with “secondary prevention” to distinguish between life-long primary prevention behaviours and periodic colorectal cancer screening behaviours, in keeping with how these terms are usually 
used in the literature.
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The definition of adherence to low alcohol 
consumption was based on average drinks 
per day and participant sex. The definition 
of nonsmoking adherence was based on 
current smoking status; never smokers 
and past smokers were classed as adher-
ent. The definition of adherence to fruit 
and vegetable consumption was based on 
fruit, vegetable and 100% fruit juice con-
sumption daily. BMI adherence was based 
on health practitioner–measured BMI 
when available and self-reported BMI oth-
erwise. The definition of physical activity 
was based on responses to either the 
short- or long-form International Physical 
Activity Questionnaire (IPAQ),22 depending 
on which version participants had com-
pleted, in metabolic equivalent minutes.

Composite adherence score for colorectal 
cancer primary prevention outcome 
variables  
We calculated a composite score by sum-
ming participant adherence to each of the 
five individual colorectal cancer primary 
prevention adherence variables, that is, 
fruit and vegetable consumption, BMI, 
alcohol, physical activity and nonsmok-
ing. This was computed using data from 
participants with complete primary pre-
vention outcome data.

Colorectal cancer secondary prevention 
outcome variables
Adherence to secondary prevention 
behaviours was limited to all participants 
with complete data for colorectal cancer 

screening who met CTFPHC standard 
screening criteria. Participants were coded 
as adherent if they had undergone an 
FOBT within the previous 2 years or flexi-
ble sigmoidoscopy/colonoscopy within 
the previous 10 years. Different versions of 
the BCGP questionnaire asked about flexi-
ble sigmoidoscopy and colonoscopy, 
either separately or as the same item, so 
we used a combined measure of undergo-
ing either procedure.

Covariates of interest
The variables used to examine adherence 
to primary prevention behaviours were 
age, sex, marital status, highest level of 
education, household income, perceived 
health, time since last routine medical 

TABLE 1 
The Canadian Cancer Society and World Cancer Research Fund recommendations  
on colorectal cancer prevention and translation to adherence score in the BCGP

Pr
ev

en
ti

on
 

be
ha

vi
ou

r

CCS risk reduction  
recommendations

WCRF cancer prevention  
recommendations

Operationalization
BCGP 

adherence 
score

Adherent, 
n (%)

Missing, 
n (%)

Sm
ok

in
g

Live smoke-free
Not smoking/using any form of tobacco

Avoiding exposure to tobacco smoke

Current nonsmoker/past smoker 1
24 348 
(93.3)

328 
(1.26)

Daily or occasional smoker 0

B
M

I Have a healthy body 
weight

Keep your weight as low as you can within 
the healthy range throughout life (BMI = 
18.5–24.9)

BMI = 18.5–25 kg/m2 1
9149 
(35.1)

5365 
(20.6)

BMI ≠ 18.5–25 kg/m2 0

Ph
ys

ic
al

 
ac

ti
vi

ty Be less sedentary and 
move more throughout 
the day

Be at least moderately physically active  
and follow or exceed national guidelines

Limit sedentary habits

≥600 MET-minutesa per average week 1
19 301 
(74.0)

4431 
(17.0)

<600 MET-minutesa per average week 0

A
lc

oh
ol

  
co

ns
um

pt
io

n If you choose to drink, 
keep it to less than 1 
drink a day for women 
and less than 2 drinks  
a day for men

For cancer prevention, it’s best not to  
drink alcohol

If you do consume alcohol, do not  
exceed national guidelines

≤2 drinks a day for men, ≤1 drink  
a day for women

1
22 265 
(85.4)

585 
(2.2)>2 drinks a day for men, >1 drink  

a day for women
0

D
ie

t

Eat well

Eat a diet high in all types of plant foods 
including at least 5 portions or servings (at 
least 400 g or 15 oz in total) of a variety of 
non-starchy vegetables and fruit every day

Consume a diet that provides at least 30 g 
per day of fibre from food

Include foods containing wholegrains, 
non-starchy vegetables, fruit and pulses  
in most meals

≥5 servings of fruits and vegetables 
per average day

1

16 729 
(64.2)

208 
(0.8)

<5 servings of fruits and vegetables 
per average day

0

–

Do not consume sugar-sweetened drinks

High-dose dietary supplements are not 
recommended for cancer prevention

If you eat red meat, limit consumption  
to no more than 3 portions per week

Consume very little, if any, processed meat

Not included

Abbreviations: BCGP, BC Generations Project; BMI, body mass index; CCS, Canadian Cancer Society; MET, metabolic equivalent minutes; WCRF, World Cancer Research Fund.

a Metabolic equivalent of task multiplied by the number of minutes engaging in said task, summed across the week.
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check-up, family history of colorectal can-
cer, personal history of colorectal cancer-
related conditions, ethnicity and chronic 
conditions. The same variables were 
examined for association with secondary 
prevention (i.e. screening guidelines) 
adherence with the exception of family 
history of colorectal cancer and personal 
history of colorectal cancer-related condi-
tions. Primary prevention behaviours 
were also examined for association with 
secondary prevention adherence.

Analysis

For adherence to individual primary pre-
vention behaviours, we compared the 
characteristics of those with complete data 
for the outcome variables (n  =  18  233) 
based on adherence to different behav-
iours  using chi-square tests. Following 
the MID approach, we conducted multi-
variable logistic regressions to calculate 
the association between each covariate of 
interest and each colorectal cancer pri-
mary prevention behaviour. Adjusted lin-
ear regression models were also completed 
for the composite adherence score mea-
sure and the covariates.

We used descriptive statistics to examine 
the characteristics of the sample assessed 
for colorectal cancer secondary prevention 
(i.e. screening guidelines; n = 14 583). A 
multivariable logistic regression was con-
ducted for each covariate of interest and 
colorectal cancer screening.

Results

Descriptive statistics

Colorectal cancer primary prevention 
sample covariates
Most participants in the sample with com-
plete primary prevention data were 
women (68.5%), and the mean (SD) age 
was 55 (8.9) years. The majority (76.8%) 
were married and White (84.3%) and had 
post-high school education (81.6%) and 
an annual household income of CAD 
75 000 to 150 000 (39.8%). The majority 
(94.4%) described their health as good, 
very good or excellent. A third of partici-
pants (32.7%) reported one chronic con-
dition, and 29.1% had two or more 
chronic conditions. Over a quarter (28.0%) 
were overweight, and 15.3% were obese.

Colorectal cancer primary prevention 
outcomes
Most participants adhered to primary 
prevention advice on smoking (94.8%), 

alcohol (86.6%) and physical activity 
(88.9%). Adherence to diet and weight–
related variables was lower: just 44.2% of 
participants had a healthy BMI (18.5–24.9 
kg/m2), and 66.7% met recommended 
fruit and vegetable consumption intake 
guidelines. Many of the demographic and 
health variables differed significantly 
between participants who were adherent 
and nonadherent to colorectal cancer pri-
mary prevention behaviours (see Table 2).

Composite colorectal cancer primary 
prevention adherence score
The median composite score was 4. The 
mean (SD) value was 3.8 (0.9), and 25% of 
participants had the maximum score of 5.

Colorectal cancer secondary prevention 
covariates.
Participants in the colorectal cancer sec-
ondary prevention behaviour sample were 
mostly women (68.0%), and the mean 
(SD) age was 59 (5.5) years. The majority 
were married (74.9%) and White (88.1%) 
and had post-high school education 
(79.0%). The most common household 
income range was CAD 75  000–150  000 
(38.8%).

Participants were healthy; 94.2% described 
their health as good, very good or excel-
lent. Chronic conditions were more com-
mon than in the colorectal cancer primary 
prevention sample; 33.4% of participants 
reported one chronic condition, and 
31.8% had two or more chronic condi-
tions. Nearly a third of participants 
(28.9%) were overweight and 15.9% were 
obese (data not shown).

Colorectal cancer secondary prevention 
outcomes
Adherence to secondary prevention behav
iours was 62.4%; 43.4% of participants 
had undergone an FOBT in the previous 2 
years, and 36.4% had undergone a flexi-
ble sigmoidoscopy/colonoscopy in the 
previous 10 years (some had undergone 
both). Many of the demographic and 
health variables differed significantly 
between participants who were adherent 
and nonadherent to the secondary preven-
tion behaviours (see Table 2).

Regression results

Hosmer and Lemeshow tests for each 
adjusted model of colorectal cancer pri-
mary prevention behaviours showed that 
the models were well-calibrated (p-values 
>0.05) across all imputed datasets. The 

mean area under the curve (AUC) for each 
adjusted model across all imputed datas-
ets was between 0.61 (alcohol adherence) 
and 0.73 (nonsmoking adherence). Most 
Hosmer and Lemeshow tests (18 across 20 
imputed datasets) were nonsignificant for 
the adjusted secondary prevention behav-
iour model.

Multivariable modelling of the colorectal 
cancer primary prevention behaviours
Women had higher odds than men of 
being nonsmokers (1.24; 95% confidence 
limits [CL]: 1.09, 1.40; p < 0.001), achiev-
ing recommended fruit and vegetable con-
sumption levels (2.34; 95% CL: 2.21, 2.48; 
p  <  0.001) and having a healthy BMI 
(2.49; 95% CL: 2.33, 2.66; p  <  0.001). 
Conversely, women had lower odds of 
being adherent to alcohol (0.66; 95% CL: 
0.60, 0.72; p < 0.001) and physical activ-
ity (0.88; 95% CL: 0.80, 0.97; p < 0.01) 
recommendations (see Table 3). Higher 
household income was associated with 
higher odds of being a nonsmoker and 
lower odds of BMI and alcohol intake 
adherence relative to those in the lowest 
household income category. Higher edu-
cational attainment was also associated 
with higher odds of nonsmoking and 
adherence to alcohol and fruit and vegeta-
ble consumption guidelines relative to 
those with an elementary school educa-
tion or less. Multimorbidity was associ-
ated with lower odds of BMI adherence, 
and family history of colorectal cancer 
was associated with higher odds of being 
a nonsmoker (1.26; 95% CL: 1.03, 1.53; 
p < 0.05) relative to those with no such 
history (see Table 3).

Modelling composite scores
The composite score for women was 0.34 
points higher (95% CL: 0.32, 0.37; 
p  <  0.001) than for men (see Table 4). 
Unmarried participants had composite 
scores 0.08 points lower (95% CL: −0.12, 
−0.05; p  <  0.001) than married partici-
pants. Composite adherence score increased 
with educational attainment and per-
ceived healthiness. Those who self-
reported excellent health had composite 
scores 0.93 points higher (95% CL: 0.77, 
1.08; p  <  0.001) than those in poor 
health. Similarly, multimorbidity was 
associated with lower composite scores 
relative to those with no chronic disease.

Multivariable modelling of colorectal cancer 
secondary prevention behaviours
Older participants had significantly higher 
odds of adhering to colorectal cancer 
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TABLE 2 
Baseline characteristics of BCGP participants compared by adherence and nonadherence  

to each primary and secondary colorectal cancer prevention behavioura

Nonsmokingb BMIb Physical activityb Alcohol consumptionb,c FVCb,c Screeningd

Ad, 
n (%)

Non, 
n (%)

p
Ad, 

n (%)
Non, 
n(%)

p
Ad, 

N (%)
Non, 
N (%)

p
Ad, 

n (%)
Non, 
n (%)

p
Ad, 

n (%)
Non, 
n (%)

p
Ad, 

n (%)
Non, 
n (%)

p

Sex 0.57 <0.001 <0.001 <0.001 <0.001 0.28

Male
5435 
(94.6)

308 
(5.4)

1761 
(30.7)

3982 
(69.3)

5180 
(90.2)

563 
(9.8)

5108 
(88.9)

635 
(11.1)

3126 
(54.4)

2617 
(45.6)

2944 
(63.0)

1730 
(47.0)

Female
11 847 
 (94.9)

643 
(5.1)

6291 
(50.4)

6199 
(49.6)

11 028 
(88.3)

1462 
(11.7)

10 683 
(85.5)

1807 
(14.5)

9034 
(72.3)

3456 
(27.7)

6148 
(62.0)

3761 
(48.0)

Age, years <0.001 <0.001 0.09 <0.001 <0.01 <0.001

≥35 to <50
4737 
(93.7)

320 
(6.3)

2607 
(51.6)

2450 
(48.4)

4460 
(88.2)

597 
(11.8)

4525 
(89.5)

532 
(10.5)

3275 
(64.8)

1782 
(35.2)

N/A N/A

≥50 to <60
6000 
(94.4)

357 
(5.6)

2780 
(43.7)

3577 
(56.3)

5647 
(88.8)

710 
(11.2)

5476 
(86.1)

881 
(13.9)

4279 
(67.3)

2078 
32.7)

3880 
(54.3)

3271 
(45.7)

≥60 to <70
6545 
(96.0)

274 
(4.0)

2665 
(39.1)

4154 
(60.9)

6101 
(89.5)

718 
(10.5)

5790 
(84.9)

1029 
(15.1)

4606 
(67.5)

2213 
(32.5)

5212 
(70.1)

2220 
(29.9)

Marital status <0.001 0.58 <0.01 <0.001 <0.001 <0.001

Married
13 431 
(96.0)

564 
(4.0)

6196 
(44.3)

7799 
(55.7)

12 501 
(89.3)

1494 
(10.7)

12 055 
(86.1)

1940 
(13.9)

9441 
(67.5)

4554 
(32.5)

6905 
(63.3)

4010 
(36.7)

Unmarried
3790 
(90.8)

382 
(9.2)

1826 
(43.8)

2346 
(56.2)

3654 
(87.6)

518 
(12.4)

3677 
(88.1)

495 
(11.9)

2675 
(64.1)

1497 
(35.9)

2164 
(59.6)

1464 
(40.4)

Missing
61 

(92.4)
5 

(7.6)
30 

(45.5)
36 

(54.5)
53 

(80.3)
13 

(19.7)
59 

(89.4)
76 

(10.6)
44 

(66.7)
22 

(33.3)
23 

(57.5)
17 

(42.5)

Annual household 
income, CAD

<0.001 <0.001 <0.001 <0.001 <0.001 <0.001

<25 000
719 

(85.5)
122 

(14.5)
360 

(42.8)
481 

(57.2)
683 

(81.2)
158 

(18.8)
753 

(89.5)
88 

(10.5)
453 

(53.9)
388 

(46.1)
487 

(57.2)
364 

(42.8)

25 000–49 999
2390 
(92.5)

193 
(7.5)

1043 
(40.4)

1540 
(59.6)

2237 
(86.6)

346 
(13.4)

2306 
(89.3)

277 
(10.7)

1667 
(64.5)

916 
(35.5)

1534 
(62.0)

942 
(38.0)

50 000–74 999
3441 
(94.9)

186 
(5.1)

1519 
(41.9)

2108 
(58.1)

3226 
(88.9)

401 
(11.1)

3135 
(86.4)

492 
(13.6)

2362 
(65.1)

1265 
(34.9)

2005 
(64.9)

1082 
(35.1)

75 000–150 000
6979 
(96.1)

280 
(3.9)

3197 
(44.0)

4062 
(56.0)

6495 
(89.5)

764 
(10.5)

6266 
(86.3)

993 
(13.7)

4953 
(68.2)

2306 
(31.8)

3271 
(61.7)

2027 
(38.3)

≥150 000
2869 
(96.0)

119 
(4.0)

1496 
(50.1)

1492 
(49.9)

2740 
(91.7)

248 
(8.3)

2508 
(83.9)

480 
(16.1)

2089 
(69.9)

899 
(30.1)

1210 
(62.3)

731 
(37.7)

Missing
884 

(94.5)
51 

(5.5)
437 

(46.7)
498 

(53.3)
827 

(88.4)
108 

(11.6)
823 

(88.0)
112 

(12.0)
636 

(68.0)
299 

(32.0)
585 

(62.9)
345 

(37.1)

Continued on the following page
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Nonsmokingb BMIb Physical activityb Alcohol consumptionb,c FVCb,c Screeningd

Ad, 
n (%)

Non, 
n (%)

p
Ad, 

n (%)
Non, 
n(%)

p
Ad, 

N (%)
Non, 
N (%)

p
Ad, 

n (%)
Non, 
n (%)

p
Ad, 

n (%)
Non, 
n (%)

p
Ad, 

n (%)
Non, 
n (%)

p

Education <0.001 <0.001 <0.001 <0.01 <0.001 <0.01

≤Elementary
127 

(82.5)
27 

(17.5)
42 

(27.3)
112 

(72.7)
123 

(79.9)
31 

(20.1)
126 

(81.8)
28 

(18.2)
71 

(46.1)
83 

(53.9)
96 

(61.9)
59 

(38.1)

High school
2921 
(93.1)

217 
(6.9)

1125 
(35.9)

2013 
(64.1)

2700 
(86.0)

438 
(14.0)

2690 
(85.7)

448 
(14.3)

1886 
(60.1)

1252 
(39.9)

1738 
(60.2)

1149 
(39.8)

Post-high school 
training

6323 
(93.6)

434 
(6.4)

2721 
(40.3)

4036 
(59.7)

5951 
(88.1)

806 
(11.9)

5809 
(86.0)

948 
(14.0)

4349 
(64.4)

2408 
(35.6)

3561 
(62.3)

2154 
(37.7)

Bachelor’s
4624 
(96.6)

164 
(3.4)

2416 
(50.5)

2372 
(49.5)

4297 
(89.7)

491 
(10.3)

4221 
(88.2)

567 
(11.8)

3372 
(70.4)

1416 
(29.6)

2081 
(62.3)

1260 
(37.7)

Postgraduate
3216 
(97.0)

100 
(3.0)

1712 
(51.6)

1604 
(48.4)

3062 
(92.3)

254 
(7.7)

2879 
(86.8)

437 
(13.2)

2432 
(73.3)

884 
(26.7)

1581 
(65.5)

834 
(34.5)

Missing
71 

(88.8)
9 

(11.2)
36 

(45.0)
44 

(55.0)
75 

(93.8)
5 

(6.2)
66 

(82.5)
14 

(17.5)
50 

(62.5)
30 

(37.5)
35 

(50.0)
35 

(50.0)

Ethnicity 0.13 <0.001 <0.001 <0.001 <0.001 <0.001

White
14 600 
(95.0)

776 
(5.0)

6676 
(43.3)

8700 
(56.6)

13 755 
(89.5)

1621 
(10.5)

13 173 
(85.7)

2203 
(14.3)

10 479 
(68.2)

4897 
(31.8)

7871 
(63.2)

4578 
(36.8)

Other
2187 
(94.2)

135 
(5.8)

1176 
(50.6)

1146 
(49.4)

1971 
(84.9)

351 
(15.1)

2170 
(93.5)

152 
(6.5)

1332 
(57.4)

990 
(42.6)

935 
(55.6)

748 
(44.4)

Missing
495 

(92.5)
40 

(4.2)
200 

(37.4)
335 

(62.6)
482 

(90.1)
53 

(9.9)
448 

(83.7)
87 

(16.3)
349 

(65.2)
186 

(34.8)
285 

(63.3)
165 

(36.7)

General health <0.001 <0.001 <0.001 <0.05 <0.001 0.58

Poor
103 

(78.0)
29 

(22.0)
36 

(27.3)
96 

(72.7)
73 

(55.3)
59 

(44.7)
120 

(90.9)
12 

(9.1)
62 

(47.0)
70 

(53.0)
73 

(64.6)
40 

(35.4)

Fair
743 

(86.6)
115 

(13.4)
234 

(27.3)
624 

(72.7)
641 

(74.7)
217 

(25.3)
770 

(89.7)
88 

(10.3)
466 

(54.3)
392 

(45.7)
467 

(63.5)
269 

(36.5)

Good
4538 
(92.4)

373 
(7.6)

1510 
(30.7)

3401 
(69.3)

4069 
(82.9)

842 
(17.1)

4278 
(87.1)

633 
(12.9)

2895 
(58.9)

2016 
(41.1)

2498 
(61.8)

1547 
(38.2)

Very good
7826 
(95.7)

351 
(4.3)

3747 
(45.8)

4430 
(54.2)

7466 
(91.3)

711 
(8.7)

7050 
(86.2)

1127 
(13.8)

5625 
(68.8)

2552 
(31.2)

4033 
(63.0)

2369 
(37.0)

Excellent
4007 
(98.1)

79 
(1.9)

2497 
(61.1)

1589 
(38.9)

3896 
(95.3)

190 
(4.7)

3512 
(86.0)

574 
(14.0)

3060 
(74.9)

1026 
(25.1)

1987 
(61.7)

1231 
(38.3)

Missing
65 

(94.2)
4 

(5.8)
28 

(40.6)
41 

(59.4)
63 

(91.3)
6 

(8.7)
61 

(88.4)
8 

(11.6)
52 

(75.4)
17 

(24.6)
34 

(49.3)
35 

(50.7)

TABLE 2 (continued) 
Baseline characteristics of BCGP participants compared by adherence and nonadherence  

to each primary and secondary colorectal cancer prevention behavioura
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Nonsmokingb BMIb Physical activityb Alcohol consumptionb,c FVCb,c Screeningd

Ad, 
n (%)

Non, 
n (%)

p
Ad, 

n (%)
Non, 
n(%)

p
Ad, 

N (%)
Non, 
N (%)

p
Ad, 

n (%)
Non, 
n (%)

p
Ad, 

n (%)
Non, 
n (%)

p
Ad, 

n (%)
Non, 
n (%)

p

Time since last 
routine medical 
exam

<0.001 <0.001 <0.05 0.22 <0.001 <0.001

<6 months
5225 
(94.6)

296 
(5.4)

2265 
(41.0)

3256 
(59.0)

4904 
(88.8)

617 
(11.2)

4739 
(85.8)

782 
(14.2)

3733 
(67.6)

1788 
(32.4)

3392 
(71.4)

1360 
(28.6)

6 months to <1 
year

5050 
(95.7)

227 
(4.3)

2391 
(45.3)

2886 
(54.7)

4755 
(90.1)

522 
(9.9)

4550 
(86.2)

727 
(13.8)

3583 
(67.9)

1694 
(32.1)

3011 
(68.5)

1384 
(31.5)

1 to <2 years
3947 
(94.9)

210 
(5.1)

1904 
(45.8)

2253 
(54.2)

3681 
(88.5)

476 
(11.5)

3626 
(87.2)

531 
(12.8)

2781 
(66.9)

1376 
(33.1)

1849 
(58.0)

1340 
(42.0)

2 to <3 years
1141 
(94.0)

73 
(6.0)

544 
(44.8)

670 
(55.2)

1069 
(88.1)

145 
(11.9)

1059 
(87.2)

155 
(12.8)

798 
(65.7)

416 
(34.3)

357 
(39.4)

548 
(60.6)

≥3 years
1535 
(93.0)

116 
(7.0)

761 
(46.1)

890 
(53.9)

1445 
(87.5)

206 
(12.5)

1447 
(87.6)

204 
(12.4)

1030 
(62.4)

621 
(37.6)

387 
(35.6)

700 
(64.4)

Never
147 

(89.1)
18 

(10.9)
79 

(47.9)
86 

(52.1)
145 

(87.9)
20 

(12.1)
145 

(87.9)
20 

(12.1)
90 

(54.5)
75 

(45.5)
26 

(31.7)
56 

(68.3)

Missing
237 

(95.6)
11 

(4.4)
108 

(43.5)
140 

(56.5)
209 

(84.3)
39 

(15.7)
225 

(90.7)
23 

(9.3)
145 

(58.5)
103 

(41.5)
70 

(40.5)
103 

(59.5)

Family history of 
CRC

<0.01 0.05 0.46 0.03 0.10 N/A

Yes
1934 
(96.1)

79 
(3.4)

847 
(42.1)

1166 
(57.9)

1800 
(89.4)

213 
(10.6)

1711 
(85.0)

302 
(15.0)

1376 
(68.4)

637 
(31.6)

N/A N/A

No
15 263 
(94.6)

869 
(5.4)

7157 
(88.9)

8975 
(55.6)

14 332 
(88.8)

1800 
(11.2)

14 000 
(86.8)

2132 
(13.2)

10 731 
(66.5)

5401 
(33.5)

9092 
(62.3)

5491 
(47.7)

Missing
85 

(96.6)
3 

(3.4)
48 

(54.5)
40 

(45.5)
76 

(86.4)
12 

(13.6)
80 

(90.9)
8 

(9.1)
53 

(60.2)
35 

(39.8)
N/A N/A

Personal 
CRC-related history

<0.001 <0.001 <0.001 <0.001 <0.01 N/A

Yes
1973 
(93.2)

143 
(6.8)

818 
(38.7)

1298 
(61.3)

1835 
(86.7)

281 
(13.3)

1722 
(83.7)

344 
(16.3)

1355 
(64.0)

761 
(36.0)

N/A N/A

No
15 309 
(95.0)

808 
(5.0)

7234 
(44.9)

8883 
(55.1)

14 373 
(89.2)

1744 
(10.8)

14 019 
(87.0)

2098 
(13.0)

10 805 
(67.0)

5312 
(33.0)

9092 
(62.3)

5491 
(47.7)

TABLE 2 (continued) 
Baseline characteristics of BCGP participants compared by adherence and nonadherence  

to each primary and secondary colorectal cancer prevention behavioura
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TABLE 2 (continued) 
Baseline characteristics of BCGP participants compared by adherence and nonadherence  

to each primary and secondary colorectal cancer prevention behavioura

Nonsmokingb BMIb Physical activityb Alcohol consumptionb,c FVCb,c Screeningd

Ad, 
n (%)

Non, 
n (%)

p
Ad, 

n (%)
Non, 
n(%)

p
Ad, 

N (%)
Non, 
N (%)

p
Ad, 

n (%)
Non, 
n (%)

p
Ad, 

n (%)
Non, 
n (%)

p
Ad, 

n (%)
Non, 
n (%)

p

Chronic diseases <0.001 <0.001 <0.001 <0.001 0.27 <0.001

0
6641 
(95.7)

296 
(4.3)

3542 
(51.1)

3395 
(48.9)

6294 
(90.7)

643 
(9.3)

6105 
(88.0)

832 
(12.0)

4580 
(66.0)

2357 
(34.0)

2907 
(57.3)

2162 
(42.7)

1
5670 
(95.2)

285 
(4.8)

2605 
(43.7)

3350 
(56.3)

5347 
(89.8)

608 
(10.2)

5126 
(86.1)

829 
(13.9)

4016 
(67.4)

1939 
(32.6)

3066 
(62.9)

1811 
(37.1)

2
3030 
(94.6)

172 
(5.4)

1267 
(39.6)

1935 
(60.4)

2818 
(88.0)

384 
(12.0)

2717 
(84.9)

485 
(15.1)

2153 
(67.2)

1049 
(32.8)

1808 
(65.3)

961 
(34.7)

≥3
1912 
(90.7)

197 
(9.3)

619 
(29.4)

1490 
(70.6)

1725 
(81.8)

384 
(18.2)

1818 
(86.2)

291 
(13.8)

1390 
(65.9)

719 
(34.1)

1311 
(70.2)

557 
(29.8)

   Missing
29 

(96.7)
1 

(3.3)
19 

(63.3)
11 

(36.7)
24 

(80.0)
6 

(20.0)
25 

(83.3)
5 

(16.7)
21 

(0.7)
9 

(0.3)
N/A N/A

Abbreviations: Ad, adherent to prevention behaviour; BCGP, BC Generations Project; BMI, body mass index; CRC, colorectal cancer; FVC, fruit and vegetable consumption; Non, nonadherent to prevention behaviour.
a p values obtained from chi-square tests.
b The analysis described in first five columns of this table is limited to participants with complete data for all colorectal cancer primary prevention variables (i.e. smoking, alcohol intake, BMI, fruit and vegetable consumption and physical activity) who represented 
69.9% of the total BCGP cohort with no previous diagnosis of cancer.
c Average daily consumption.
d The analysis presented in the final column was limited to those with complete data for colorectal cancer secondary prevention behaviour (i.e. screening), aged ≥50 years (based on the Canadian Task Force on Preventive Health Care recommending colorectal 
cancer screening only to people aged 50–74 years6 and participation in the BCGP being limited to those aged 35–69 years) and of average risk of colorectal cancer as defined by the Canadian Task Force on Preventive Health Care. This analysis was also limited  
to those with complete data for colorectal cancer screening. This represented 55.9% of the total BCGP cohort with no previous diagnosis of cancer.
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TABLE 3 
Association between adherence to colorectal cancer primary prevention behaviours and potential predictors in the BCGPa

Factor
Odds ratios (95% confidence limits)

Nonsmoking BMI Physical activity Alcohol FVC

Sex

Male Ref. Ref. Ref. Ref. Ref.

Female
1.24 

(1.09, 1.40)**
2.49 

(2.33, 2.66)***
0.88 

(0.80, 0.97)*
0.66 

(0.60, 0.72)***
2.34 

(2.21, 2.48)***

Age, years

≥35 to <50 Ref. Ref. Ref. Ref. Ref.

≥50 to <60
1.40 

(1.22, 1.60)***
0.86 

(0.80, 0.93)***
1.23 

(1.09, 1.37)***
0.78 

(0.70, 0.86)***
1.17 

(1.09, 1.26)***

≥60 to <70
2.16 

(1.83, 2.54)***
0.79 

(0.73, 0.86)***
1.29 

(1.14, 1.45)***
0.71 

(0.64, 0.79)***
1.25 

(1.16, 1.34)***

Marital status

Married Ref. Ref. Ref. Ref. Ref.

Unmarried
0.52 

(0.45, 0.59)***
0.90 

(0.83, 0.97)**
1.02 

(0.91, 1.15)
1.03 

(0.93, 1.14)
0.85 

(0.79, 0.91)***

Annual household income, CAD

<25 000 Ref. Ref. Ref. Ref. Ref.

25 000–49 999
1.52 

(1.25, 1.85)***
0.84 

(0.71, 0.98)*
1.20 

(0.99, 1.46)
0.99 

(0.80, 1.22)
1.29 

(1.13, 1.47)***

50 000–74 999
2.02 

(1.63, 2.50)***
0.83 

(0.71, 0.96)*
1.35 

(1.11, 1.65)**
0.76 

(0.62, 0.93)**
1.26 

(1.10, 1.43)**

75 000–150 000
2.38 

(1.92, 2.94)***
0.76 

(0.65, 0.89)**
1.32 

(1.09, 1.61)**
0.70 

(0.57, 0.86)**
1.43 

(1.26, 1.63)***

≥150 000
1.88 

(1.44, 2.46)***
0.83 

(0.71, 0.99)*
1.45 

(1.15, 1.82)**
0.56 

(0.45, 0.71)***
1.37 

(1.19, 1.58)***

Education

Elementary school or less Ref. Ref. Ref. Ref. Ref.

High school
1.61 

(1.11, 2.34)*
0.99 

(0.71, 1.39)
1.10 

(0.75, 1.62)
1.53 

(1.07, 2.19)*
1.26 

(0.97, 1.65)

Post-high school training
1.84 

(1.28, 2.65)**
1.13 

(0.81, 1.58)
1.26 

(0.86, 1.85)
1.60 

(1.12, 2.28)*
1.53 

(1.18, 1.99)**

Bachelor’s degree
3.40 

(2.32, 5.00)***
1.57 

(1.12, 2.19)**
1.29 

(0.87, 1.90)
1.96 

(1.37, 2.80)***
2.06 

(1.58, 2.69)***

Postgraduate degree
3.74 

(2.49, 5.61)***
1.68 

(1.20, 2.19)**
1.56 

(1.05, 2.32)*
1.82 

(1.26, 2.61)**
2.32 

(1.77, 3.03)***

Ethnicity

White Ref. Ref. Ref. Ref. Ref.

Other
1.07 

(0.91, 1.25)
1.36 

(1.25, 1.49)***
0.75 

(0.67, 0.85)***
2.10 

(1.82, 2.43)***
0.63 

(0.59, 0.68)***

Perceived health

Poor Ref. Ref. Ref. Ref. Ref.

Fair
1.06 

(0.72, 1.58)
0.96 

(0.65, 1.42)
2.21 

(1.57, 3.10)***
0.80 

(0.45, 1.40)
1.07 

(0.79, 1.44)

Good
1.52 

(1.04, 2.23)*
1.06 

(0.73, 1.53)
3.41 

(2.48, 4.71)***
0.59 

(0.34, 1.01)
1.36 

(1.02, 1.81)*

Very good
2.50 

(1.69, 3.68)***
1.88 

(1.30, 2.74)**
7.00 

(5.05, 9.71)***
0.54 

(0.31, 0.92)*
1.92 

(1.44, 2.56)***

Excellent
4.51 

(2.96, 6.88)***
3.21 

(2.20, 4.69)***
13.32 

(9.38, 18.92)***
0.52 

(0.30, 0.90)*
2.49 

(1.86, 3.34)***

Continued on the following page
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Factor
Odds ratios (95% confidence limits)

Nonsmoking BMI Physical activity Alcohol FVC

Time since last routine medical exam

<6 months Ref. Ref. Ref. Ref. Ref.

6 months to <1 year
1.12 

(0.96, 1.30)
1.10 

(1.02, 1.19)*
1.06 

(0.94, 1.19)
1.08 

(0.98, 1.19)
0.93 

(0.87, 1.00)

1 to <2 years
0.99 

(0.85, 1.16)
1.11 

(1.02, 1.19)*
0.92 

(0.81, 1.04)
1.09 

(0.98, 1.21)
0.91 

(0.85, 0.98)*

2 to <3 years 
0.88 

(0.70, 1.11)
1.06 

(0.93, 1.20)
0.88 

(0.73, 1.06)
1.11 

(0.94, 1.31)
0.95 

(0.84, 1.06)

≥3 years
0.75 

(0.62, 0.92)**
1.17 

(1.05, 1.31)**
0.82 

(0.70, 0.96)
1.06 

(0.91, 1.23)
0.88 

(0.80, 0.98)*

Never
0.63 

(0.40, 0.97)*
1.32 

(0.96, 1.80)
1.04 

(0.67, 1.63)
0.86 

(0.58, 1.28)
0.69 

(0.53, 0.90)**

Family history of colorectal cancer

No Ref. Ref. Ref. Ref. Ref.

Yes
1.26 

(1.03, 1.53)*
0.93 

(0.84, 1.02)
1.01 

(0.87, 1.17)
1.01 

(0.90, 1.14)
1.08 

(0.99, 1.18)

Number of chronic diseases

0 Ref. Ref. Ref. Ref. Ref.

1
0.93 

(0.80, 1.07)
0.84 

(0.78, 0.90)***
1.00 

(0.89, 1.12)
0.88 

(0.80, 0.96)**
1.10 

(1.03, 1.18)**

2
0.94 

(0.79, 1.11)
0.78 

(0.72, 0.85)***
0.96 

(0.84, 1.09)
0.78 

(0.70, 0.87)***
1.15 

(1.07, 1.25)***

≥3
0.78 

(0.65, 0.94)**
0.57 

(0.51, 0.64)***
0.80 

(0.69, 0.93)**
0.87 

(0.76, 1.00)
1.27 

(1.15, 1.40)**

Abbreviations: BCGP, BC Generations Project; BMI, body mass index; CL, confidence limit; FVC, fruit and vegetable consumption; Ref., reference.
a The results on the subset of complete cases produced similar results to the analysis of the multiply imputed data (data not shown), but with marginally wider 95% confidence intervals and slightly 
larger standard errors.23

*p < 0.05.

**p < 0.01.

***p < 0.001.

TABLE 3 (continued) 
Association between adherence to colorectal cancer primary prevention behaviours and potential predictors in the BCGPa

screening guidelines than younger partici-
pants (1.84; 95% CL: 1.71, 1.98; 
p < 0.001) (see Figure 1) as did unmar-
ried (0.89; 95% CL: 0.81, 0.98; p < 0.01) 
relative to married participants. Increasing 
time since last routine medical examina-
tion was also associated with lower odds. 
Multimorbidity was associated with 
higher odds of adherence to colorectal 
cancer screening guidelines relative to no 
chronic disease as was nonsmoking rela-
tive to smoking (1.36; 95% CL: 1.16, 1.61; 
p  <  0.001) and adherence to fruit and 
vegetable consumption guidelines (1.14; 
95% CL: 1.05, 1.23; p < 0.001) compared 
to being nonadherent.

Discussion

Research has shown that adherence to 
WCRF cancer prevention guidelines is 
inversely associated with cancer risk.24 In 
this current study, we measured 

adherence to colorectal cancer prevention 
guidelines in a British Columbia cohort 
and examined sociodemographic and 
health-related correlates of this adherence, 
both to individual behaviours and com-
bined behaviours. Participants were highly 
adherent to nonsmoking (94.8%), alcohol 
consumption (86.6%) and physical activ-
ity (88.9%) guidelines, but less likely to 
adhere to fruit and vegetable consumption 
recommendations (66.7%) or to have a 
healthy BMI (44.2%). The composite 
adherence score indicated good overall 
adherence by this cohort to Canadian 
Cancer Society/WCRF guidelines on pre-
venting colorectal cancer.

Comparing these results with those of 
other studies is complicated by the WCRF 
guidelines being operationalized in differ-
ent ways, given the absence of broadly 
accepted metrics. In addition, this study 
included nonsmoking as a colorectal 

cancer prevention behaviour which, while 
not directly included in WCRF recommen-
dations, is mentioned in the documenta-
tion for these guidelines, and is the largest 
individual preventable cause of cancer.25

One study, by Whelan et al.,26 from 
Alberta’s Tomorrow Project (a regional 
cohort within CanPath)14 reported a simi-
lar mean (SD) composite score (3.3 [1.2]), 
but operationalized seven variables, indi-
cating lower overall adherence than in our 
British Columbia analysis.26 Adherence to 
alcohol guidelines was similar to our 
results (88%), but physical activity and 
fruit and vegetable consumption adher-
ence was lower, at 48% and 35–44% 
(depending on sex), respectively. 
Adherence to BMI was closer to our find-
ings (23% for men and 40% for women).

Jung et al.27 reported lower BMI adher-
ence levels in an older cohort, although 
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they operationalized adherence as having 
a normal BMI throughout adulthood. At 
90.8% for men and 94.2% for women, 
alcohol adherence was similar to our find-
ings. In contrast, they reported lower 
physical activity adherence (26.2% for 
men and 18.4% for women), which may 
be because of the higher mean age of the 
study participants (74.5 years) than in our 
cohort.27 They also reported lower overall 
mean (SD) composite score relative to the 
seven guidelines they operationalized 
(men: 3.24 [1.10]; women: 3.17 [1.10]).27

In keeping with the literature, greater per-
ceived and actual health in our analysis 
were also strongly associated with higher 
composite score. It was also those with 
the lowest perceived health who were 
least likely to be adherent to individual 
colorectal cancer primary prevention 
behaviours. Individual behaviour adher-
ence varied by sex, with women signifi-
cantly more adherent to nonsmoking, fruit 
and vegetable consumption and BMI 
guidelines, but significantly less adherent 
to alcohol and physical activity recom-
mendations. Research generally finds that 
women consume less alcohol than men,28 
but these results suggest women may be 
drinking more relative to their “safe” 
levels.

Finally, family history of colorectal cancer 
was associated with higher odds of being 
a nonsmoker. Given the increased risk for 
those with a family history of the disease29 
and for smokers30, perhaps participants 
who are at an increased risk are taking 
action to reduce their risk in controllable 
domains.

The relative importance of individual 
components is important to recognize in 
consideration of the composite score. For 
example, studies examining prevention 
guideline adherence have consistently 
reported nonsmoking, followed by BMI 
and diet-related factors, to be a stronger 
predictor of mortality outcome than any 
other lifestyle factor.24 The varying impact 
of each guideline on risk suggests it may 
be appropriate to weight each and derive 
a composite score attuned to the specific 
risk for each lifestyle factor. Such a task 
would be complex and further compli-
cated by considering specific cancer sites, 
for example, appropriate weighting of 
guidelines might be subtly, but impor-
tantly, different for CRC relative to lung 
cancer.

TABLE 4 
Linear regression associations between the adherence composite score and colorectal  

cancer primary prevention behaviours and potential predictors in the BCGP

Factor β coefficient (95% CL) p value

Sex

Male Ref.

Female 0.34 (0.32, 0.37) <0.001

Age

≥35 to <50 Ref.

≥50 to <60 0.04 (−0.03, 0.04) 0.83

≥60 to <70 0.002 (−0.03, 0.04) 0.88

Marital status

Married Ref.

Unmarried −0.08 (−0.12, −0.05) <0.001

Household income, CAD

<25 000 Ref.

25 000–49 999 0.11 (0.04, 0.18) <0.01

50 000–74 999 0.09 (0.03, 0.16) <0.01

75 000–150 000 0.09 (0.03, 0.16) <0.01

≥150 000 0.07 (−0.04, 0.14) 0.06

Education

Elementary school or less Ref. –

High school 0.21 (0.07, 0.36) <0.01

Post-high school training 0.31 (0.17, 0.45) <0.001

Bachelor’s degree 0.49 (0.34, 0.63) <0.001

Postgraduate degree 0.54 (0.49, 0.69) <0.001

Ethnicity

White Ref. –

Other 0.02 (−0.02, 0.06) 0.30

Perceived health

Poor Ref.

Fair 0.25 (0.09, 0.41) <0.01

Good 0.40 (0.24, 0.55) <0.001

Very good 0.69 (0.53, 0.84) <0.001

Excellent 0.93 (0.77, 1.08) <0.001

Time since last routine medical exam

<6 months Ref.

6 months to <1 year 0.02 (−0.01, 0.06) 0.20

1 to <2 years 0.01 (−0.04, 0.03) 0.74

2 to <3 years −0.03 (−0.09, 0.03) 0.29

3 or more years −0.04 (−0.09, 0.01) 0.08

Never −0.08 (−0.21, 0.06) 0.27

Family history of colorectal cancer

No Ref.

Yes −0.01 (−0.03, 0.05) 0.66

Chronic diseases 

0 Ref.

1 −0.04 (−0.07, −0.01) <0.05

2 −0.05 (−0.09, −0.01) <0.05

≥3 −0.13 (−0.18, −0.08) <0.001

Abbreviations: BCGP, BC Generations Project; CL, confidence limit; Ref., reference.
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Adherence to colorectal cancer screening 
in this cohort (62.4%) was much higher 
than the most recently available Canada-
wide administrative data (23%).31 This 
may be, in part, because these Canada-
wide data were from 2012, when many 
provincial colorectal cancer screening pro-
grams were in their infancy or non-exis-
tent. In British Columbia, such a program 
was not established until 2013.

The high colorectal cancer screening rates 
reported here may also be because we 
combined flexible sigmoidoscopy and 
colonoscopy assessments. Indeed, the 
2012 CCHS found similar levels of screen-
ing adherence (55.2%) using the same 
definition of screening adherence (i.e. 
FOBT and/or either flexible sigmoidos-
copy or colonoscopy).11 This is a limita-
tion, as colonoscopy is not routinely 
recommended for screening in British 
Columbia, and some of the participants 
who were defined as adherent because 
they had had a colonoscopy had done so 
for diagnostic reasons. However, the pro-
portion of participants adherent to FOBT 
alone was still high (43.4%). Limiting the 
screening dataset to participants at aver-
age risk of colorectal cancer also improves 
the accuracy of this measure: only those 
participants who met the CTFPHC guide-
lines were included.

The assessment of predictors of colorectal 
cancer screening adherence in this cohort 

identified some potentially important fac-
tors in guiding future colorectal cancer 
screening interventions. Older participants 
were more likely to adhere to screening 
guidelines. This has also been reported by 
Singh et al.11 and Wong et al.,32 and sug-
gests participants may be delaying screen-
ing. Alternatively, older participants may 
be more likely to have undergone flexible 
sigmoidoscopy or colonoscopy for non-
colorectal cancer screening reasons. In 
addition, contact with the health care sys-
tem may be an important screening deter-
minant; participants had lower odds of 
being adherent the longer it had been 
since their last routine medical examina-
tion. Relatedly, those with chronic condi-
tions were more likely to be adherent, 
perhaps reflecting their more regular con-
tact with health care professionals.

Strengths and limitations

Strengths of this study include the large 
sample size and the availability of detailed 
information on both colorectal cancer pri-
mary and secondary prevention behav-
iours. However, the available data did not 
provide all the information required for 
the full operationalization of all WCRF 
cancer prevention recommendations. This 
reduces the validity of the current scoring 
system. In addition, response bias is pos-
sible in the available data given the self-
report nature of most measures, that is, 
healthy behaviours may be overreported 

and unhealthy behaviours underreported. 
The cross-sectional nature of the data also 
disallows assessment of the impact of 
adherence on cancer incidence, although 
because the BCGP is an ongoing longitudi-
nal cohort, these outcomes could be 
assessed in the future.

The high levels of perceived good health 
support a volunteer effect in this study. 
For example, participants in this study 
had smoking levels almost one-third of 
those reported in a recent national survey 
(5.2% versus 13%).33 Part of this differ-
ence is likely because participants were 
residents of British Columbia; in the same 
survey British Columbians had the joint 
lowest level of smoking prevalence among 
adults in Canada (10%). The remainder 
may be attributed to participants in the 
BCGP being more likely to be adherent to 
health behaviour recommendations, which 
means the results reported here must be 
interpreted with caution. In terms of 
health status, a recent cohort profile of 
BCGP found higher proportions of some 
chronic conditions compared to CCHS 
participants of the same age.13 Differences 
between BCGP participants and the gen-
eral British Columbia population (35–69 
years) included participants being more 
likely to be highly educated, female and 
Canadian or British born.13 The trends in 
our analytic sample were the same. These 
limitations, in addition to those to do 
with healthy volunteer effect, reduce the 

FIGURE 1  
Odds risk for colorectal cancer screening adherence factors in the BCGP

Aged 60–69 vs 50–59
Unmarried vs Married
Income (Ref. = <$25,000)
CAD 50 000–74 000
CAD 150 000
'Other' ethnicity vs white
Time since last medical (Ref. = <6 months)
6 months-1 year
1–2 years
2–3 years
3+ years
Never
Chronic diseases (Ref. = One)
One vs no chronic diseases
Two vs no chronic diseases
Three or more vs no chronic diseases
Nonsmoking adherent vs nonadherent
Alcohol adherent vs nonadherent
Body Mass Index adherent vs nonadherent
Fruit and vegetable adherent vs nonadherent

OR
1.84
0.89
             
1.23
1.25
0.77
             
0.89
0.58
0.27
0.24
0.22
             
1.15
1.24
1.55
1.36
0.89
1.10
1.14

Odds ratios of being adherent to colorectal cancer screening recommendations

0 0.5 1 1.5 2

Abbreviations: BCGP, BC Generations Project; BMI, body mass index; OR, odds ratio; Ref., reference

Note: Each small square is aligned with the point on the x-axis that represents the odds risk of adherence to colorectal cancer screening associated with each factor listed in the y-axis.  
The horizontal line through each square represents the 95% confidence interval. Only statistically significant variables are shown.
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generalizability of our results, in particu-
lar to underrepresented groups such as 
immigrants and those living at lower 
socioeconomic status.

Conclusion

This study found high levels of adherence 
to some colorectal cancer prevention 
behaviours. While this may be partially 
explained by a healthy volunteer effect, 
given the contrast in results to those from 
other similar cohorts, it is likely more 
reflective of the general healthy lifestyle of 
British Columbia residents. Research has 
consistently found that British Columbia 
has the lowest rates of some risky health 
behaviours and chronic diseases,33 and 
the highest rates of health-protective 
behaviours such as physical activity. This 
study supports these findings in the 
domain of colorectal cancer prevention 
and highlights the need for further 
research to understand British Columbia’s 
successes to enable their translation to 
other Canadian provinces.

The results also suggest a clustering of 
poorer adherence to colorectal cancer pri-
mary and secondary prevention behav-
iours with each other and with other risk 
factors. For example, indicators of lower 
socioeconomic status such as low house-
hold income and educational attainment 
were associated with increased smoking 
and lower colorectal cancer screening 
adherence. Similarly, lower educational 
attainment was associated with lower 
composite score. To address this finding, 
policy could be used to make free weight-
loss support and cheaper healthy food 
choices available to groups living at lower 
socioeconomic status. Research could 
help ensure any such policy was tailored 
to the needs and preferences of target 
groups.

Finally, adherence to colorectal cancer 
screening guidelines was high relative to 
Canadian screening targets, but almost a 
third of participants were not being 
screened as recommended, despite this 
sample likely being more health conscious 
than the general population. Further 
research should build on the analysis pre-
sented here to identify more specific tar
getable populations for prevention 
interventions. Future work in this cohort 
can also examine the impact of adherence 
to cancer prevention guidelines on 
colorectal cancer incidence and mortality 
as well as other disease outcomes.
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