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Colorectal cancer (CRC) is the third most common form of cancer and the second leading cause of cancer death in the Western

world. Presently, screening tools such as colonoscopy, sigmoidoscopy, fecal occult blood test (FOBT) and computed tomographic

colonography (CTC) are available for CRC screening. The debate over which screening tool is most effective in detecting CRC and

precancerous lesions is ongoing. Many recent studies have identified colonoscopy as the most sensitive and specific screening

modality for CRC. However, a number of factors have prevented colonoscopy from being widely accepted. Less invasive techniques

such as sigmoidoscopy and CTC are growing in popularity among physicians and patients who are apprehensive about colonoscopy

screening; although many still are yet to experience the procedure first-hand. This literature review will attempt to validate the

growing theory that colonoscopy is superior to other modalities for the diagnosis and screening of CRC and reduces the risk of CRC

mortality. In order to do so, the paper will compare the risks and benefits of colonoscopy to sigmoidoscopy and CTC. It will further

look at the different aspects that encompass a patient’s decision to partake in screening, such as basic knowledge about CRC, history

of CRC in the family, advice from physicians and individual beliefs about what screening entails. Finally, this paper will propose ways

in which colonoscopy screening can be improved and thus surpass other screening modalities to universally become the first choice

for CRC screening.
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INTRODUCTION
olorectal cancer (CRC) is the third most common
form of cancer and the second leading cause of

cancer death in the Western world, equally affecting
both men and women.1 In 2012, the United States had
an estimated 143,460 individuals diagnosed with CRC
and 51,690 related deaths.2 The vast majority of CRCs
within North America are sporadic with fewer than
5% directly related to chronic inflammatory diseases or
hereditary causes of CRC, such as familial adenomatous
polyposis (FAP) and hereditary non-polyposis colon
cancer (HNPCC).1 Sporadic CRC is due to mutations
causing histological changes within the luminal aspect
of colonic mucosa which slowly progress to benign
adenomatous polyps of varying types: tubular, tubulo-
villous and villous.3 These precancerous lesions can
increase in size, become dysplastic and eventually
transform into overt carcinomas. The slow progression
of these changes causes age to be one of the greatest
risk factors for CRC. It is estimated that 90% of all
CRC cases occur after the age of 50 in both men and
women.4 Along with family history and age, other
significant risk factors for CRC include obesity, tobacco

and alcohol abuse, stress, inflammatory bowel diseases
(e.g., ulcerative colitis) and diet.3 With its long list of risk
factors and worldwide prominence, it is imperative that
health care providers and patients become more
knowledgeable about CRC and the ways in which to
detect its precursor lesions at early and docile stages.

A number of different techniques are currently em-
ployed to screen for polyps and CRC. Epidemiological
studies have shown a decline in the incidence and
mortality of CRC over the years, which is primarily
attributed to increases in screening test use.5 Specific
guidelines outlining which tests should be used and
when they should be administered have been estab-
lished by a number of prominent medical societies and
organizations. The United States Preventative Services
Task Force (USPSTF) recommends three main screening
methods: high-sensitivity fecal occult blood test (FOBT)
annually, flexible sigmoidoscopy every 5 years with
FOBT every 3 years or colonoscopy every 10 years.5 The
American Cancer Society and The American College
of Physicians’ (ACP) recommendations mirror those of
USPSTF. These bodies also agree that patients with one

Review Article

MSRJ # 2014 VOL: 04. Issue: Fall

epub September 2014; www.msrj.org

Medical Student Research Journal 034

http://www.msrj.org


or more first-degree relatives with CRC, or a heredi-
tary syndrome that predisposes them to CRC, should
receive screening in the second or third decade of life,6

while in average-risk patients, screening should be
done between the ages of 50 and 75.7 There is a strong
belief that screening after the age of 75 may no longer
be beneficial for patients and may in fact cause harm.4,6

Since the 1990s, the dominant screening test for CRC
in the United States has been colonoscopy.8 Colono-
scopy allows for direct visualization of the entire colon,
from the appendiceal orifice to the dentate line,
and also facilitates biopsy sampling or polypectomy of
lesions that may appear abnormal. However, there is still
an ongoing debate in the medical community over
which screening test is superior in the prevention and
detection of CRC. Moreover, with the introduction
of newer screening methods such as Computed Tomo-
graphic Colonography (CTC) and fecal DNA testing,
choosing the best screening method has become more
difficult for both physicians and patients.

This paper will review both the advantages and dis-
advantages of colonoscopy, sigmoidoscopy and CTC.
The paper will forgo discussion of FOBT as it attempts
to focus on invasive screening techniques that are
more procedurally similar to colonoscopy so that
aspects of the patient experience during each techni-
que can be appropriately compared. Other factors
affecting a patient’s decision to engage in regular CRC
screening and the role of primary care providers in
informing their patients about each method will also
be analyzed.

Through a contemporary literature review, this paper
will examine whether colonoscopy is the superior
method for the diagnosis and screening of CRC, and
thus whether it has a greater capacity to reduce the
risk of death from CRC as compared to other screening
modalities.

METHODS
The main database used to obtain scholarly articles

cited in this literature review was PubMed at www.
pubmed.org. A number of different search strategies
were used to narrow down articles. One strategy
included keywords such as: ((colon cancer) AND (colo-
noscopy) AND (surveillance)). Another strategy used
‘colonoscopy’, ‘epidemiology’ and ‘colorectal neoplasms’
as MeSH terms with ‘mass screening OR screening.’
Subsequent searches focused on other modalities of
CRC screening with the use of ‘sigmoidoscopy’ and
‘CT colonography’ as MeSH terms and with the sub-
heading ‘therapeutic use.’ The filters used in all searches

included: past 5 years (2008�2013), clinical trial, rando-
mized control trials (RCTs), humans, English and full text
available. A few articles were also attained from other
databases such as Medscape, EBSCOhost and Google
Scholar using variations of the search strategies, key-
words and filters described above.

In all articles selected, the study population of in-
terest was high- and low-risk patients, aged 50 or
older, living within North America and other developed
nations. Other inclusion criteria included choosing
articles that were published in prominent journals or
by recognized and valued medical organizations.

Criteria used to exclude articles from this paper
include factors such as a small study population and
articles categorized as ‘review articles’, although a
limited number were consulted to obtain relevant
background information on the pathophysiology, epi-
demiology and diagnosis of CRC.

Articles that met these criteria were then compiled
into an ‘Evidence Table’ (Table 1) that outlines the key
findings of each.

RESULTS

Comparing Colonoscopy to Sigmoidoscopy and CTC

Colonoscopy
Colonoscopy is a screening method that allows

inspection of the entire colon and enables biopsy of
neoplastic lesions through polypectomy. This method
is conducted under sedation and is currently the
leading tool for CRC screening.8 Many of the presently
known benefits of colonoscopy stem from population-
based cohort studies that analyze the effects of
colonoscopy on incidence and mortality among
communities around the world. In Ontario, Canada,
Rabeneck et al9 conducted a large prospective study
between 1993 and 2006 where they found the rates
of complete colonoscopy screening increased in all
regions of the province. Within the population that
underwent screening, the incidence rates and mortality
rates of CRC were lower in the younger age group (50�
69 years) and lower for women within all age groups.
When mortality rate was adjusted for confounding
factors associated with increased risk of CRC death,
such as increased age, male gender, lower income and
rural residence, greater colonoscopy use was overall
associated with decreased mortality from CRC. Further-
more, the study identified that for every 1% increase
in colonoscopy rates in the cohort’s individual region
of residence (each participant was assigned to 1 of
13 regions based on their address in Ontario), there
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was a statistically significant decrease in the hazard
of death by 3%.9

Similar results showing significantly decreased CRC
incidence and mortality in groups undergoing colono-
scopy screening were found in two other population-
based prospective studies conducted by Manser
et al10, in Switzerland, and by Singh et al11 in Manitoba,
Canada. Singh et al11 analyzed a cohort of individuals
who had previously undergone CRC screening with
only colonoscopy between April 1984 and September
2007 and had received negative results (no polyps/
CRC). The overall reduction in CRC mortality within the
screened population of this study was 29%, with the
largest reduction in mortality rates (39%) seen during a
5�10 year follow-up, as compared to the general
population.11 Importantly, the study also found there
were differences in the morality rates associated with
specific locations in the colon. There was a statis-
tically significant 47% reduction in distal CRC deaths,
but no reduction in deaths from proximal CRC.11 The
reduction in mortality due to distal CRC remained
significant for up to 10 years following the study’s
conclusion.11 A case-control study carried out by Baxter
et al12 presented mirroring results, finding that colono-
scopy screening not only decreased CRC mortality
in cases vs. controls but also that this screening was
associated with fewer deaths from left-sided CRC as
compared to right-sided.12

Many recent studies have discovered that discrepan-
cies during colonoscopy-specific detection of CRC and
precancerous lesions may be operator dependent.
Bretagne et al13 identified that differences in the
performance of 18 endoscopists analyzed in their study
resulted in large ranges of adenoma detection rates
(ADR). However, when assessing the detection rate of
actual CRC, these operant-dependent factors did not
independently influence the varied range of rates, as
patient age and sex also played a role.13 Another study
by Adler et al14 went on to identify what it believed
were the specific factors that defined the efficacy and
quality of screening by colonoscopists. The most
statistically significant associations, with 41.4% of the
inter-physician variability in ADR, were the number of
Continuing Medical Education (CME) meetings each
colonoscopist attended and the characteristics of their
individual instruments.14

Some researchers investigated if the specific special-
ties of those carrying out colonoscopies played any
role in the variability of ADR and CRC detection. Baxter
et al15 found that although colonoscopy screening
reduced the risk of CRC mortality (regardless of the

specialty of the endoscopist), there was a stronger asso-
ciation if a gastroenterologist performed the colono-
scopy as opposed to a non-gastroenterologist (e.g., a
surgeon or primary care provider). Conclusively, gastro-
enterologists provided significantly more protection
from CRC death than other providers.15 A study by
Ko et al16 further identified variability in frequency
of procedures performed by each specific specialty
(Fig. 1). Overall, multivariate analysis determined that
non-gastroenterologists were least likely to detect and
remove polyps, and likelihood of diagnostic bio-
psy was significantly lower for all surgeons (general/
colorectal).16

Sigmoidoscopy
Unlike colonoscopy, flexible sigmoidoscopy is perfor-

med without sedation, has limited bowel preparation
and is thus more often provided by general practi-
tioners or non-physicians.1 The use of flexible sigmoi-
doscopy CRC screening was analyzed in a German
observational study by Graser et al17 and two RCTs: the
PLCO trial conducted by Schoen et al18 and the first
of the three Norwegian Colorectal Cancer Prevention
(NORCCAP) trials carried out by Hoff et al.19

The PLCO trial mirrored findings presented in many
older observational trials that showed flexible sigmoi-
doscopy conferring protection against CRC mortality
and incidence.8 In this study, a 21% reduction in CRC
incidence was observed in the intervention group as
compared to the usual care group, and CRC incidence
in specific locations of the colon also showed signifi-
cant reductions: 29% in the distal colon and 19% in the
proximal.18 Overall, CRC mortality was reduced by 26%
in the intervention group as compared to the usual-
care group. However, when observing location-specific
mortality rates in distal and proximal parts of the colon,
the PLCO trial found that distal CRC mortality was
reduced by 50%, but no significant change in mortality
was observed for proximal CRC (143 and 147 deaths;
relative risk, 0.97; 95% CI, 0.77�1.22; P�0.81).18

Compared to the PLCO trial, the NORCAPP trial obser-
ved a larger reduction in mortality rates (59%) among
subjects who took part in sigmoidoscopy screening.19

Nevertheless, like the PLCO trial, some findings of
NORCAPP also substantiated discrepancies in cancer
mortality rates among discrete locations of the colon
when sigmoidoscopy was performed. Among the inter-
vention group, a greater reduction in both incidence
and mortality (76%) of rectosigmoidal cancer was found
as opposed to CRC.19 Thus, benefits of sigmoidoscopy
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were once again shown to be limited to areas of the
distal colon.

The last study analyzing sigmoidoscopy screening
was a prospective study carried out by Graser et al.17

The sensitivities of five different screening methods:
sigmoidoscopy, CTC, colonoscopy, fecal immunochemi-
cal stool testing (FIT) and FOBT were all tested in
parallel among asymptomatic subjects. Flexible sigmoi-
doscopy was 83.3% sensitive for advanced colonic
neoplasia (CRC) and only 68% sensitive to adenomas
]10 mm. Combining sigmoidoscopy with FOBT or FIT
enabled an increased detection of large adenomas
(76.2 and 71.4%, respectively) as compared to sigmoi-
doscopy alone (68%). However, when these tests were
combined for the detection of advanced CRC, no
increase in sensitivity was observed. Although flexible
sigmoidoscopy showed to be a superior test to FOBT
and FIT, it was unable to surpass the advanced sen-
sitivity of colonoscopy and CTC in detection of CRC and
adenomas of all sizes.17

Computed Tomographic Colonography
CTC is a minimally invasive screening tool that is

currently undergoing testing in a number of trials. Like
colonoscopy, CTC provides examination of the entire
colon and rectum; however, it allows for computeri-
zed 3D and advanced 2D imaging not available with
colonoscopy.1 In order to compare the efficiency of
CTC to colonoscopy in CRC screening and detection,
three observational studies and one UK-based multi-
center RCT were analyzed.17,20,21

All three observational studies focused on compar-
ing the sensitivity and specificity of CTC in detecting
adenomas of various sizes and neoplastic lesions to
that of colonoscopy, with additional comparison to
other screening modalities (sigmoidoscopy, FIT and
FOBT) completed by Graser et al.17 The study popula-
tions assessed in all three studies were comparable and
included average risk, asymptomatic patients (each
study using similar exclusion criteria) who were aged
50 or older.17,20,21 All studies presented similar results
(Table 2).

Although similarities between the sensitivity and
specificity of CTC and colonoscopy for the detection
of large neoplastic lesions were found, discrepancies
became evident in all studies when detecting adeno-
mas of smaller sizes, specifically between 5 and 6 mm
in diameter (Table 2). All three studies concluded
that CTC was significantly less sensitive for smaller
lesions than colonoscopy. Measurements of specificity
showed similar trends.17,20,21 In two of the studies,
the median sizes of missed lesions were 7 mm21 and
6 mm.20 Graser et al17 found that CTC only missed one
adenoma with advanced histology in the B10 mm size
group.

The UK-based RCT carried out by Atkin et al22 pre-
sented similar findings to those seen in the observa-
tional studies. The sensitivity of CTC to CRC was 85% in
this RCT as compared to 93% with colonoscopy. Still,
the most significant discrepancy in CTC screening
presented by this study was its discovery that a greater
number of patients assigned to the CTC screening

Figure 1. Variability in rate of polyp detection, biopsy and polyp removal among provider specialty. Gastroenterologists have the
highest rate of polyp detection, polypectomy and polyp removal. General surgeons are least likely to detect polyps, while
colorectal surgeons have the lowest diagnostic biopsy rate. Family physicians have the highest rate of biopsy, but lowest rate of
polyp removal. (Modified from Ko et al.16)
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group needed to undergo additional colonic inves-
tigations (after initial screening) as compared to the
colonoscopy group (30.0% vs. 8.2%).22 Within the colo-
noscopy group, the major reason for additional screen-
ing was incomplete colonoscopy (did not reach the
cecum) as seen in 11.3% of patients. In contrast, the
major causes for additional CTC investigations were
low predictive value for CRC or polyps ]10 mm
(15.6%) and failure to confirm the presence of small
(B10 mm) polyps (9.2%). In both cases, the additional
investigation was a new or repeat colonoscopy; a more
invasive procedure than CTC. Finally, this RCT was the
only study to identify a statistically significant differ-
ence in men and women with regard to the need for
additional investigations after screening. Men were six
times more likely to need further investigation after
CTC compared to colonoscopy, while women were
only two times more likely.22

Patient Experience, Education and Compliance
Patient experiences, perspectives on CRC screening

and compliance to screening guidelines were also
analyzed. Research conducted by von Wagner et al23

found that individuals undergoing colonoscopy were
significantly less satisfied, more worried, experienced
more physical discomfort and reported more adverse
effects such as ‘feeling faint or dizzy’ than those taking
part in CTC screening. This study further noted that
patients had a better experience with CTC screening
than with colonoscopy.17,20�22 However, this initial
dissatisfaction with colonoscopy was not absolute, as
von Wagner et al23 identified that patients undergoing
CTC had a greater number of post-procedure referral
rates as compared to those who took part in colono-
scopy screening (33% vs. 7%). Thus, the study con-
cluded that after 3 months, patients reported greater
satisfaction with the long-term outcomes of their colo-
noscopy screening compared to CTC23; a result also
found by Atkin et al.22

It is likely that because the overall benefits of colo-

noscopy are not known by patients initially, the nega-

tive connotations surrounding CRC screening are factors

that deter patients from actually fulfilling screening

guidelines. A RCT conducted by de Wijkerslooth et al24

examined the reasons for participation and non-

participation in CRC screening among a study popula-

tion who had never undergone screening in two

regions of the Netherlands. This study found that the

most significant reason to participate in CRC screening

(either colonoscopy or CTC) was ‘it allows early detec-

tion of precursor lesions’ (the most decisive reason in

both screening modalities; 72% for colonoscopy vs.

68% for CTC).24 The most significant reason for non-

participation with respect to colonoscopy was ‘the

examination strikes me as unpleasant’ (66%) while for

CTC the reasons were both lack of time and absence of

symptoms.24 A second RCT looked at the ‘expected’

burden of screening before colonoscopy or CTC and

compared it to the actual (‘perceived’) burden experi-

enced during either procedure.25 This research discov-

ered that although participants expected colonoscopy

to be more burdensome than CTC, in reality they

experienced significantly more overall burden with CTC

(79% with colonoscopy vs. 82% with CTC).25

Many of the reasons mentioned for and against

screening participation stem from a lack of patient

knowledge about CRC and its prevention, and most

importantly from a lack of doctor�patient communica-

tion about specific guidelines for screening. A case

series by Courtney et al26 identified that within their

study population, only 63% of the cohort had ever

received any sort of CRC screening (FOBT/ sigmoido-

scopy or colonoscopy), with the majority of this subset

being ‘potentially high risk’ participants (84%). Overall,

individuals significantly more likely to have received

testing were those who were either between the ages

of 65 and 74, had at some point received screening

Table 2. Differences in sensitivity and specificity of CTC and colonoscopy in detecting adenomatous lesions of various sizes

CTC (large lesions; �10 mm)
CTC vs. Colonoscopy

(small lesions; 5�6 mm)

Study Sensitivity (%) Specificity Sensitivity (%)

Graser et al17 96.7 n/a 59.2 94.6
Johnson et al20 90 86% 78 100
Zalis et al20 91 85% 59 76

Colonoscopy and CTC have similar efficacy in detecting large lesions; however, colonoscopy is significantly more sensitive than CTC for smaller

lesions.
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advice from their family physician or had discussed
family history of CRC with their doctor.26

Similar results permeated from a prospective study
by Fenton et al27 which took a deeper look at what a
group of physicians actually discussed with patients
during visits. In 76% of the interactions, physicians
discussed CRC screening for a median time of 2.5 min.
Physicians described one or two modalities for screen-
ing, with colonoscopy always being mentioned. Doctors
discussed benefits of CRC screening in more than half
of the encounters, but less often commented on risks/
susceptibility to CRC, barriers to screening, or self-
efficacy of screening. After all visits were complete, it
was found that patients in the discussion group had a
significantly increased knowledge of risk/susceptibility
to CRC and had an increased intention to undergo
screening. Unfortunately, there was no significant change
in perceived benefits of screening, barriers or self-
efficacy in this discussion group compared to when
they initially began the visit. Finally, a 6-month follow-
up revealed that 45% of patients within the group that
discussed CRC screening actually underwent screening,
as compared to the non-discussion group in which no
patient was screened.27

DISCUSSION
Screening for CRC is an integral part of cancer

prevention and has the capacity to positively impact
CRC mortality rates. Colonoscopy has proven to be a
leading method of CRC screening and its use has
increased in many regions across North America.9,11

However, detection of CRC via colonoscopy does not
occur uniformly within the colon, and specific ‘burdens’
of screening are discouraging individuals from partici-
pating in colonoscopy. Thus, prematurely accepting
colonoscopy to be the superior screening modality is
erroneous. Many factors must be considered when
defining a tool as superior including patient prefer-
ences, user-dependent skills, success of CRC detection
and cost-effectiveness. Until research can address these
factors and clearly define superiority, the debate over
which method to choose for CRC screening remains.

Unlike research on sigmoidoscopy and CTC, current
scholarly literature analyzed in this study has not
produced RCTs studying colonoscopy as a method
of CRC screening. Many of the colonoscopy-focused
studies analyzed in this review were observational
(level 4) studies � a major limitation of this paper.
Some studies lacked control groups, and their cohorts
were often too small. In addition, each study focused

on only one or two screening modalities at a time, thus
preventing grouped analysis of common variables. The
initiation of RCTs with large cohorts comparing each
specific modality in parallel and with more universal
data analysis techniques is necessary. In addition, more
prospective studies looking at the long-term benefits
of colonoscopy are needed as current research shows
many of the benefits of colonoscopy are observed
several years following the initial procedure.11 However,
to accurately determine long-term benefits, studies
must also focus on populations closer to the age of
50 as loss to follow-up due to death can negatively
impact results.

Other limitations of this review included restricting
search strategies with the filter ‘full text available’ dur-
ing data collection and also focusing on only a select
group of screening modalities. Studies on FOBT or
FIT could have expanded the scope of this paper and
enabled a more comprehensive comparison of all
screening tools recommended by current guidelines.

Nevertheless, this paper addresses several important
aspects of colonoscopy screening. First, a number of
problems still remain in the actual effectiveness of
colonoscopy screening. Many articles determined that
colonoscopy was more beneficial in detecting distal
CRC as opposed to proximal. Two RCTs identified that
sigmoidoscopy also presented with similar caveats.18,19

Although both screening tools were limited in the
location they could optimally perform, sigmoidoscopy
proved to cause a greater reduction in distal CRC
mortality as compared to colonoscopy. The PLCO
trial found that mortality was reduced by 50% in the
distal colon using sigmoidoscopy compared to colono-
scopy,18 while the NORCAPP trial also identified that
sigmoidoscopy’s greatest reduction of mortality (76%)
was seen for rectosigmoidal cancer (specific to the
distal colon).19 Both values were higher than the 47%
reduction in distal CRC mortality found via colono-
scopy.11 Identifying ways to optimize screening of both
the proximal and distal colon is therefore necessary
to enable colonoscopy to surpass the strengths of
sigmoidoscopy.

Another major issue associated with colonoscopy
was the variations in results due to the level of exper-
tise of each colonoscopist. Gastroenterologists proved
to be the most efficient when compared to surgeons
and primary care physicians (Table 2). These perfor-
mance differences can greatly impact the accurate
detection of CRC and precancerous lesions. Further-
more, these differences in expertise may prevent the
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significantly at-risk populations from being screened
by the most skilled provider. Individuals from higher-
income households (�$70,000 compared to 5$39,999)26

are more likely to take part in CRC screening, as a
specialist appointment is more costly than a primary
care visit. This is an unfortunate fact considering low
income is a significant risk factor for CRC mortality.9 It is
imperative that all health care professionals performing
colonoscopies attain standardized training and con-
tinually strive to advance their skills so every patient
can receive screening from an equally qualified colo-
noscopist. One way in doing so may be to increase
attendance at CME meetings, as this had a positive
association with ADR in primary care providers.14

In spite of the disadvantages of colonoscopy use,
this screening modality is still the most sensitive and
specific test for detecting CRC and precancerous
lesions of all sizes. Studies comparing colonoscopy to
CTC and sigmoidoscopy identified that the rank from
highest to lowest for specificity and sensitivity was
colonoscopy �CTC �sigmoidoscopy. Although CTC
was the closest to colonoscopy in sensitivity and speci-
ficity for CRC, it was 20�30% less sensitive for lesions
B6 mm in size than colonoscopy. Thus, exclusive use
of CTC over colonoscopy risks missing small lesions
that can present similar threats of cancerous growth
as large ones. As many articles have noted, this failure
to detect small lesions forces patients to endure addi-
tional investigations via colonoscopy in order to
identify all those that are missed. Patients thus become
burdened with extra tests leading to unnecessary
stress and worry.

Currently only 65.1% of the US population is up-
to-date on screening for CRC as recommended by
standard guidelines.7 Among studied populations, the
major reason for participation in both colonoscopy and
CTC was to identify precancerous lesions, while the
main reason to not participate was the thought that
the colonoscopy procedure would be unpleasant and
the belief that a lack of symptoms did not warrant
undergoing CTC. Furthermore, when looking at rea-
sons to choose specific screening modalities patients
also assumed colonoscopy screening to be more bur-
densome than CTC due to its preparation and un-
pleasantness. However, patients admitted that in the
long run colonoscopy was less burdensome,25 suggest-
ing that patient expectations or beliefs may often be
due to a lack of knowledge and guidance. Under-
standing the factors that shape a patient’s views on
CRC screening is essential in learning how to present

screening in a positive light and how to create
educational material that may further empower pa-
tients to comply with guidelines.

Much research has shown that the most significant
factor in promoting screening is the interaction be-
tween a physician and patient. In one study, discus-
sions about the risks and benefits of CRC, options for
screening and family history of CRC occurred in only
76% of patient�doctor meetings.27 Nevertheless, of
the group of patients whose physicians did make an
attempt to provide educational information, 45% went
on to take part in colonoscopy screening. This study
highlighted the fact that a simple conversation can
enable individuals to take action. If physicians take
adequate time to have detailed discussions with all at-
risk patients and eliminate any myths of the procedure,
it is likely that participation in colonoscopy screening
will significantly increase.

CONCLUSION
In conclusion, colonoscopy has proven to be the

most sensitive and specific tool for CRC screening and
has allowed for significant reductions in CRC incidence
and mortality. In order to ascertain that colonoscopy is
superior to sigmoidoscopy and CTC in all aspects of
CRC such as effectiveness in detecting both distal and
proximal CRC, convenience of screening, efficiency of
screening and patient preference, a number of factors
must be addressed. First, large-scale RCTs looking at
all three screening modalities together must be
initiated in order to understand the exclusive benefits
of colonoscopy and to move away from observational
studies that are clouding current research. Next,
eliminating the weakness of colonoscopy in detecting
proximal CRC is imperative in order to ensure that it
provides the greatest advantage possible. In addition,
in order to enable patients to understand the life
saving benefits of colonoscopy, misconceptions and
narrowed views about this modality must be thor-
oughly addressed. Empowerment can start within the
doctor�patient relationship. Once patients become more
aware of their health and more knowledgeable about
all of the preventative procedures available to maintain
their wellbeing, they may be more inclined to take
action. Finally, performing colonoscopies must become
a more standardized procedure. All colonoscopists
should ideally learn the same techniques and have
access to the same quality of screening tools to ensure
that operant-dependent differences do not confound
the results of colonoscopy screening.
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