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Colorectal cancer (CRC) is a major public health concern. It is 
the third most common cancer and the second-ranked cause of 

cancer-related death in Canada. The Canadian Cancer Society esti-
mated that there were 22,500 Canadians diagnosed with CRC in 2010 
and 9100 died from it (1). 

In 2010, the National Cancer Institute estimated that there were 
102,900 new cases of colon cancer¸ 39,670 new cases of rectal cancer 
and 51,370 combined colon and rectal cancer deaths in the United 
States (2).

Nevertheless, CRC can be curable if identified early and prevent-
able if found through screening at the precancerous adenomatous 
polyp stage. A family history of CRC is currently the most important 
risk factor for predicting CRC (3). The lifetime probability of CRC for 
an average-risk person is 6%, whereas if an individual has a first-degree 
relative with CRC, there is a two- to threefold fold increase in risk. 
Current North American screening guidelines recommend starting 

CRC screening at 50 years of age for an average-risk individual, and at 
40 years of age or 10 years earlier than the youngest diagnosis in the 
family, whichever comes first, for those with family history of CRC or 
adenomatous polyps (4).  

The methods of population-based CRC screening recommended 
by multiple societies and foundations consist of one or a combination 
of the following: fecal occult blood testing, flexible sigmoidoscopy, air-
contrast barium enema, computed tomography-colonography and 
colonoscopy, with colonoscopy being used for confirmation and 
removal of detected adenomatous polyps (5,6). It is important to note 
that these population-based screening guidelines do not apply to sub-
jects with a family history of genetic CRC syndromes or those with 
inflammatory bowel disease because these individuals would be at even 
higher risk for CRC and, thus, have separate screening guidelines (7). 

A survey of more than 6800 individuals in the United States dem-
onstrated that those with a strong and intermediate family history of 
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BACKGROUND: Colorectal cancer (CRC) is the third most common 
cancer in Canada. Screening guidelines recommend that first-time 
screening should occur at 50 years of age for average-risk individuals and 
at 40 years of age for those with a family history of CRC. 
OBJeCtive: To examine whether persons with a positive CRC fam-
ily history were achieving screening at 40 years of age and whether 
average-risk persons were achieving screening at 50 years of age. 
MetHODS: The present study was a cross-sectional analysis of subjects 
who entered a colon cancer screening program and were undergoing 
CRC screening for the first time. 
ReSULtS: A total of 778 individuals were enrolled in the present study: 
340 (174 males) with no family history of CRC, and 438 (189 males) 
with a positive family history of CRC. For the group with a positive 
family history, the mean (± SD) age for primary screening was 
54.4±8.5 years, compared with 58.2±6.4 years for the group with no 
family history. On average, those with a positive family history initi-
ated screening 3.8 years (95% CI 2.8 to 4.8; P<0.05) earlier than those 
without. Adenoma polyp detection rate for the positive family history 
group was 20.8% (n=91) compared with 23.5 % (n=80) for the group 
with no family history.
CONCLUSiONS: Individuals with a positive CRC family history are 
initiating screening approximately four years earlier than those with-
out a family history; nevertheless, both groups are undergoing screen-
ing well past current guideline recommendations. 

Key Words: Adenoma; Colonoscopy; Colorectal cancer; Family history; 
Polyp; Screening 

Les patients qui subissent un dépistage de cancer 
colorectal sous-estiment leur risque de cancer et 
retardent leur rendez-vous

HiStORiQUe : Le cancer colorectal (CCR) est le troisième cancer en 
importance au Canada. Selon les lignes directrices de dépistage, le pre-
mier examen est recommandé à 50 ans chez les personnes affichant un 
risque moyen et à 40 ans chez celles qui ont des antécédents familiaux de 
CCR.
OBJeCtiF : Examiner si les personnes ayant des antécédents famil-
iaux de CCR subissaient un dépistage à 40 ans et si celles ayant un 
risque moyen le subissaient à 50 ans.
MÉtHODOLOGie : Analyse transversale des sujets qui participaient 
à un programme de dépistage du CCR pour la première fois.
RÉSULtAtS : Au total, 778 personnes ont participé à la présente 
étude, soit 340 sujets (174 hommes) sans antécédents familiaux de 
CCR et 438 sujets (189 hommes) ayant des antécédents familiaux de 
CCR. Le groupe ayant des antécédents familiaux a subi le dépistage 
primaire à un âge moyen (±ÉT) de 54,4±8,5 ans, par rapport à 
58,2±6,4 ans dans celui sans antécédents familiaux. En moyenne, ceux 
qui avaient des antécédents familiaux amorçaient le dépistage 3,8 ans 
(95 % IC 2,8 à 4,8; P<0,05) plus tôt que les autres. Le taux de détec-
tion de polypes adénomateux dans le groupe ayant des antécédents 
familiaux s’élevait à 20,8 % (n=91), par rapport à 23,5 % (n=80) dans 
le groupe sans antécédents familiaux.
CONCLUSiONS : Les personnes ayant des antécédents familiaux de 
CCR amorcent le dépistage environ quatre ans avant celles sans anté-
cédents familiaux, mais les deux groupes subissent ce dépistage très 
longtemps après le moment recommandé dans les lignes directrices à 
jour.
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CRC, only 45% and 23% had undergone appropriate CRC screening, 
respectively. In fact, more than 50% of these groups did not even know 
that they should be screened at a younger age than average-risk people 
(8). Subjects’ lack of awareness of CRC screening guidelines could be 
attributed, in part, to knowledge transfer from physicians and health 
care providers. Only 39% of the respondents younger than 50 years of 
age reported that their health care provider had ever asked them if 
there was a family history of CRC or informed them of the increased 
risks (8). Despite these less than optimal numbers, the literature has 
demonstrated that individuals at increased risk of CRC are more 
adherent to screening programs than average-risk individuals (3).

In the present study, we questioned individuals with no family his-
tory of CRC (average risk) and those with a first-degree (or two 
second-degree) relative with CRC (high risk) who were undergoing 
CRC screening as part of a population-based CRC screening program. 
We recorded their age at first screening, their reasons for screening and 
their self-perceived risks of CRC. This offers important information at 
the public health level on how well the screening guidelines are being 
applied and help to better inform resource needs for CRC screening. 

The primary objective of the present study was to examine, in sub-
jects undergoing CRC screening for the first time, the average age of 
persons at high risk for CRC (via a positive CRC family history) initiat-
ing CRC screening and the average age of persons at average risk for 
CRC (via no CRC family history) initiating CRC screening, relative 
to the recommended age for first-time CRC screening (40 years and 
50 years, respectively). Secondary objectives were to determine whether 
the CRC screening was self-initiated or physician-initiated, reasons for 
screening and how accurately individuals perceived their risk for CRC 
relative to others. 

MetHODS
The present study was a cross-sectional analysis of first-time screening 
subjects enrolled into a pilot, population-based, comprehensive, inte-
grated CRC screening program (Stop COlorectal cancer through 
Prevention and Education [SCOPE] Pilot) in Edmonton, Alberta. The 
SCOPE Pilot study population consisted of subjects in Northern 
Alberta who were referred by their family physician to a gastroenter-
ologist for screening colonoscopy between April 2008 and October 
2009. During that time, there was no organized population-based 
colon cancer screening program in Alberta. Based on family history 
(see definition below), both average- and high-risk subjects were 
included. Subjects were not required to have a positive fecal occult 
blood test to be included in the CRC screening program. Excluded 
were subjects with genetic CRC syndrome(s), on anticoagulation, preg-
nant, with a history of inflammatory bowel disease, significant gastro-
intestinal symptoms or other major medical problems, or were <40 years 
of age or >75 years of age. The SCOPE Pilot study nurses contacted 
the potentially eligible subjects via mail inviting the patient to partici-
pate in the study. Interested subjects attended an education session 
held at the University of Alberta Hospital (Edmonton, Alberta). 
Once consent was obtained, demographics, previous CRC screening 

history and detailed family history of CRC were acquired from the 
subjects via a self-administered questionnaire. The questionnaire was 
reviewed with the subject by the SCOPE study nurses. A positive 
family history was defined as a first-degree relative with CRC or aden-
omatous polyp (confirmed histologically) or two second-degree rela-
tives with CRC. All participating subjects underwent three fecal 
occult blood tests and a colonoscopy by expert gastroenterologists.

Each first-time screening subject was then mailed a second question-
naire determining how their screening was initiated (ie, self-initiated 
versus physician-initiated), their reasons for screening, how they per-
ceived and rated their own risk for CRC, and the highest level of 
education attended (below high school, completed high school, trade 
school, bachelor degree or postgraduate studies).

ReSULtS
Of the 1260 subjects enrolled in the SCOPE Pilot program, 778 were 
identified as undergoing first-time CRC screening. Subject demo-
graphics are summarized in Table 1. This group was then divided into 
those with a positive family history of CRC (see definition above) 
(n=438 [56.3%]) and those without a family history of CRC 
(n=340 [43.7%]). The group with a positive CRC family history 
had a mean (± SD) age for first-time screening of 54.4±8.5 years 
(range 35 to 76 years of age). The group with no CRC family history 
had a mean age for first time screening of 58.2±6.4 years (range 41 to 
75 years of age). While those with a positive CRC family history initi-
ated screening 3.8 years (95% CI 2.8 to 4.8 years; P<0.05) earlier than 
those without CRC family history, subjects with a positive CRC family 
history started their screening 14.4 years later than the recommended 
40 years of age, and subjects with no CRC family history started their 
screening 8.2 years later than the recommended 50 years of age. 
Interestingly, the adenoma polyp detection rate for each group was 
found to be similar: 20.8% and 23.5% for the positive and negative 
family history groups, respectively.

The response rate for the second mailed questionnaire was 73.4% 
(n=571), in which 55.2% (n=315) was from the positive CRC family 
history group and 44.8% (n=256) was from the no CRC family history 
group. How subject screening was initiated (ie, self-initiated versus 
physician-initiated), the subjects’ reasons for screening, and how they 
perceived and rated their own risk of CRC was determined from the 
response of the 571 subjects. Patients who underwent colonoscopy as 
part of the SCOPE study, but did not respond to the questionnaire, 
were not included in the analysis

The majority of first-time CRC screening (outside the SCOPE 
program) was initiated by family physicians: 58.4% (184 of 315) for 
positive CRC family history and 66.7% (170 of 255) for negative CRC 
family history (Figure 1). The second most common method of screen-
ing referral was by the subjects themselves through a self-initiated 
process. Subjects with a positive CRC family history were more likely 
to self-initiate their CRC screening (35.6% [112 of 184]) than subjects 
without CRC family history (28.6% [73 of 255]) (Figure 1).  

Overall, study subjects underestimated their own risk of CRC 
(Figure 2). Only 43.8% (Figure 2B, black bar, 135 of 308) of the positive 
CRC family history group rated their own risk appropriately in the 
above average-risk category, with 43.8% (Figure 2B, hatched bar, 135 of 
308) and 12.4% (Figure 2B, open bar, 38 of 308) inappropriately rating 
their risk as average or below average, respectively.  Conversely, 57.3% 
(Figure 2A, hatched bar, 141 of 246) in the negative CRC family his-
tory group rated their risk appropriately in the average-risk category, 
with 37.8% (Figure 2B, open bar, 93 of 255) inappropriately rating 
their risk as below average.  

Five educational groupings were examined to determine whether 
the level of education altered the likelihood of individuals appropri-
ately estimating their CRC risk (Table 2 and Figure 3). Subjects with 
other levels of education were added to the most similar of these five 
categories. The individual data are summarized in Table 2 and plotted 
in Figure 3. Figure 3A shows the subjects’ own perceived risk of CRC 
for those with a positive CRC family history. In general, the subjects 

Table 1 
Subject demographics

Family history of CRC
Negative (n=340) Positive* (n=438)

Male, n (%) 174 (51.2) 189 (43.1)
Female, n (%) 166 (48.8) 249 (56.9)
Age at first CRC screening†, 

years, mean ± SD 
58.2±6.4 54.4±8.5

Adenoma polyp detection rate, % 23.5 20.8

*Positive family history of colorectal cancer (CRC) = one first-degree relative 
with CRC and/or histologically proven adenomatous polyp, or two second-
degree relatives with CRC; †Refers to any CRC screening initiated by their 
physicians outside of the Stop COlorectal cancer through Prevention and 
Education (SCOPE) Pilot program 
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underestimated their CRC risk irrespective of education level attained; 
however, even in the group with the closest to correct risk perception, 
less than 50% appropriately estimated their CRC risk. Figure 3B shows 
the subjects’ own perceived risk of CRC for those without CRC family 
history. In general, more individuals appropriately estimated the risk, 
irrespective of education level; however, again, less than 65% appro-
priately estimated their CRC risk. 

DiSCUSSiON
The findings of the present study demonstrate that first-time CRC 
screening, in a population-based CRC screening program, occurs a 
decade or more beyond the suggested age outlined in Canadian, 
American, European and Asian guidelines (5,9-11). This delay is seen 
in individuals with no CRC family history (approximately eight years 
beyond recommended screening at 50 years of age) as well as individ-
uals with a CRC family history (approximately 14 years beyond recom-
mended screening at 40 years of age). This delay in CRC screening 
imposes a needless risk for CRC-related morbidity and mortality. 
Many previous studies have demonstrated a low prevalence of CRC 
(12-15) but our findings show, for the first time, that those who 
actually obtain first-time CRC screening are well beyond the optimal 
time to initiate screening to obtain the greatest benefit. 

The clinical algorithm to CRC screening in the present study dif-
fers from that generally available in standard population-based CRC 
screening programs globally. These programs generally rely on a posi-
tive fecal occult blood test to precede colonoscopy. As part of the pilot 
screening program in Edmonton, all subjects underwent a colonos-
copy, irrespective of the fecal occult blood status. Thus, the subjects in 
the present study were all aware they were getting a colonoscopy as 
part of their CRC screening. This may have biased those who entered; 
nevertheless, all patients entering a CRC screening program are aware 
that colonoscopy may be required. It should also be noted that this 
group is not representative of the general population in that they have 
presented for screening and due to the pilot study their colonoscopy 
wait times were dramatically reduced; therefore, the delay for screen-
ing may be even higher in the general public.

In both the CRC family history and nonfamily history groups, family 
physician recommendation was the single most significant factor in 
leading to first-time CRC screening, followed by a self-initiated referral 
(Figure 1). In general, in this pilot screening program, the self-initiated 
referral would require a family physician assessment and referral into the 
program. The fact that the family physician is the ‘gatekeeper’ for CRC 
screening and the strongest predictor of screening compliance indicates 
that resources and knowledge transfer for population-based CRC pro-
grams will need to be focused at this point in the clinical pathway. 

Indeed, in the present study, a large percentage of subjects under-
estimated their risk of CRC, irrespective of whether they had a CRC 
family history. Wee et al (12) identified that much of the low preva-
lence of screening is due to lack of subject awareness of the benefits of 
screening from inadequate health care and physician counselling. Wee 
et al (12) and McGregor et al (16) also suggested that physicians do 
not discuss screening with more than one-half of eligible subjects.  

Another surprising finding was how many individuals believed that 
they were at a lower risk for CRC than they actually were (Figure 2). 
The results of the present study were similar to those reported in 
women who underestimated their risk of death from CRC (17). Also 

Figure 1) Source of referral for colorectal cancer (CRC) screening. A 
Negative family history of CRC. B Positive family history of CRC. 
Although more subjects self-initiated the process of screening themselves 
when having a positive family history of CRC, the vast majority of each 
group was referred by their family physician

Figure 2) Subjects’ personal risk of colorectal cancer (CRC). Individuals 
without a family history of CRC (A) perceive their risk for CRC better than 
those with a family history of CRC (B). *Denotes the appropriate risk cat-
egory for each group. Avg Average
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surprising was the fact that all of the subjects in the present study had 
completed a 2 h face-to-face CRC screening lecture symposium that 
outlined the dangers of CRC and the benefits of early screening. These 
misunderstandings need to be addressed by physicians, health care 
workers and knowledge transfer through population-based colon can-
cer screening programs. A study examining the effect of a mailed video 
about CRC and the importance of early screening on CRC screening 
rates (18) demonstrated that it has little effect on the overall rate of 
CRC screening, strengthening the need for patient education that is 
accepted and incorporated by the population. 

It is important to note that each of the patients surveyed were 
aware of their colonoscopy results and had received the SCOPE educa-
tion program. Thus, the findings on perceived risk may be influenced 
by the knowledge gained and the results. Furthermore, the general 
applicability of the data must be interpreted given the fact that the 
positive family history group included those with both CRC as well as 
adenomatous polyps (see Methods), in contrast to most population-
based guidelines for colon cancer screening that include only family of 
subjects with CRC and not family history of adenomatous polyps.  

Education level attained had little impact on a subject’s perceived 
risk of CRC. However, again, the majority underestimated their own 
CRC risk, particularly those with a positive CRC family history, who 

were more likely to underestimate CRC risk than those with no CRC 
family history (19-21). This raises the question of where we should put 
our educational intervention dollars: in educating the population 
about screening guidelines and CRC risk, or in educating the family 
physician.
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Table 2
assessment of personal risk for colorectal cancer (CRC) according to educational level: inappropriately estimated versus 
appropriately estimated

Highest education level attained
Family history of CRC

Positive, n/n (subjects’ perceived risk of CRC, %) Negative, n/n (subjects’ perceived risk of CRC, %)
Not completed high school (n=21) Below: 6/10 (60) Below: 1/11 (9.1)

Appropriate: 4/10 (40) Appropriate: 10/11 (90.9)
Completed high school (n=116) Below: 32/62 (51.6) Below: 25/54 (46.3)

Appropriate: 30/62 (48.4) Appropriate: 29/54 (53.7)
Trade school (n=196) Below: 66/112 (58.9) Below: 41/84 (48.8)

Appropriate: 46/112 (41.1) Appropriate: 43/84 (51.2)
Bachelor program (n=127) Below: 35/68 (51.5) Below: 23/49 (46.9)

Appropriate: 33/68 (48.5) Appropriate: 26/49 (53.1)
Graduate program (n=99) Below: 32/52 (61.5) Below: 15/47 (31.9)

Appropriate: 20/52 (38.5) Appropriate: 32/47 (68.1)

Figure 3) A Education level and subjects’ perceived risk of colorectal cancer (CRC) for individuals with a positive CRC family history. Inappropriately esti-
mated included those subjects who ranked their risk or CRC as below average or average. Appropriately estimated includes those subjects who ranked their risk 
of CRC as above average risk. It is shown that no matter the education level of the subject, the majority will inappropriately estimate their risk of CRC if they 
have a positive family history. B Education level and subjects’ perceived risk of CRC for individuals with a negative family history of CRC. Inappropriately 
estimated included those subjects who ranked their risk of CRC as below average or above average. Appropriately estimated included those subjects who ranked 
their risk of CRC as average risk. It is shown that no matter the education level of the subject, the majority will appropriately estimate their risk of CRC if they 
have a negative family history. Values above each bar the are number of subjects in each group. <HS Less than high school education; HS High school 
education

SUMMARy
Individuals with a positive CRC family history are initiating CRC 
screening approximately four years earlier than those with no CRC 
family history; nevertheless, both groups are initiating their first screen-
ing nearly a decade beyond the optimal age suggested by current guide-
lines. Adenoma detection rates at colonoscopy were similar in both 
groups. Furthermore, the majority of subjects, irrespective of education 
level attained, did not appropriately recognize their own CRC risk. 
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