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A Questionnaire Survey on the Sequence of Events Prior to
Undergoing Colonoscopy: The Influence of the Behavioral
Response after a Fecal Occult Blood Test on the Early
Detection of Colorectal Cancer
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Abstract:

Objective The fecal occult blood (FOB) test is commonly used for colorectal cancer screening; however, it
is uncertain if further diagnostic interventions, such as a colonoscopy, should be performed based on its re-
sults.

Method To better understand patient behavior following the FOB test, 6,414 patients (3,807 men and 2,607
women) who underwent colonoscopy between August 2015 and March 2016 at any of the 26 medical institu-
tions throughout Hiroshima Prefecture were invited to participate in the study. All patients provided their
written consent, after which they completed a questionnaire, and their colonoscopy results were obtained.
These datasets were analyzed in a blinded manner, and the unique codes linking the records were revealed at
the end of the analysis.

Results Of the total study population, 4,749 patients (74.0%) had previously undergone FOB testing. After
classification of common behavioral responses that the patients displayed following their FOB test, the group
who had undergone the test several times, who had not had positive test results in the past, and whose latest
FOB test results were positive had a significantly higher diagnosis rate of both early- and advanced-stage
cancer than the other groups. Furthermore, patients in whom several previous FOB test results had been
negative whose previous colonoscopy was positive were associated with a higher diagnosis rate of early-stage
cancer than other groups.

Conclusion These results suggested that colonoscopy should be performed immediately for patients with
positive FOB test results due to their association with colorectal cancer and the possible detection of cancer
at an early stage.
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cause in men; however, the rate of CRC screening and close

Introduction examination has not exceeded 70%. Furthermore, in Hiro-

shima Prefecture, these rates remain stubbornly below 70%.

In Japan, colorectal cancer (CRC) has become the leading As cancer mortality is significantly reduced when cancer is
cause of cancer mortality in women and the third-leading detected and treated early, we examined the common behav-
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Q1: Frequency of colonoscopy received to date (Never / Once in a few years / Annually / Other)

positive / Rational symptom / Health management)

Q2: Reason for receiving present colonoscopy examination (Multiple responses permitted) (Last FOBT

Q3: Abdominal symptoms (Multiple responses permitted) (Not particular / Stomachache / Bloody flight /
Diarrhea / Constipation / Thin flight /Anemia / Other)

Q4: Presence or absence of hemorrhoids (Yes / No)

Q5: Name of disease being currently treated, name of past illnesses (Free comments)

Q6: Have you ever received the fecal occult blood test? (None / Once / Twice or more)

Q7: When did you receive the fecal occult blood test? (Free comments)

positive / Rational symptom / Health management)

Q8: What was the reason for receiving the fecal occult blood test? (Last FOBT

Once / Twice or more / Other)

Q9: Had you ever had positive (+) results for the fecal occult blood test? (None /

Q10: After obtaining positive (+) results, did you undergo colonoscopy? (Yes / No)

Q11: lifestyle habit (Light exercise / Weight management / Low sodium diet /
Stopping snack foods / Stopping eating before sleep / Enough sleep)

Q12: Reason for not receiving the fecal occult blood test. (No opportunity / Not knowing how to access to
FOBT / Fear / No time / Cost / Ineffective because of bleeding / Not knowing about FOBT / Others)

Figure 1. Content of the questionnaire survey.

ioral patterns following a standard CRC screening using the
fecal occult blood (FOB) test and explored which patterns
led to the best patient outcomes. A better understanding of
these factors can help design programs to increase the early
detection of CRC among individuals undergoing screening
through education as well as to increase the rates of CRC
screening.

Materials and Methods

A retrospective cohort study was designed with the pa-
tient population including all patients who underwent
colonoscopy at the 26 medical institutions in Hiroshima Pre-
fecture, Japan, from August 2015 to March 2016. Following
the provision of written informed consent, patients were ad-
ministered a questionnaire, and their colonoscopy results
were obtained. When lesions were detected on colonoscopy,
benign tumors were diagnosed with the help of a biopsy or
diagnostic imaging. Malignant tumors, both early- and
advanced-stage, were diagnosed based on the histopathology
of either the resected specimen in operated cases (surgical or
endoscopic treatment) or a biopsy in unresectable cases.

The questionnaire included 12 multiple-choice questions
regarding circumstances, subjective symptoms, and occur-
rence of hemorrhoids prior to colonoscopy. Patients who
previously had had a positive FOB test (immunochemical)
results were asked about the number of tests conducted, and
if recommended, colonoscopy was performed. The detailed
contents of the questionnaire survey are shown in Fig. 1. Pa-
tient data were also used to measure the time interval from

the date of colonoscopy to either the date of the patient’s
last FOB test performed for routine CRC screening or the
appearance of the first clinical reason requiring the patient
to undergo colonoscopy.

The trends in the age for prevalence of advanced colon
cancer or early colon cancer were analyzed by the Cochran-
Armitage trend test. A chi-squared test and post-hoc analysis
were used to compare different behavioral circumstances
following an FOB test. A multivariate logistic regression
analysis model was used to assess the age- and gender-
adjusted risk of advanced colon cancer under different be-
havioral circumstances following an FOB test. Statistical
analyses were performed with the JMP software program,
version 11 (SAS Institute, Cary, USA). P values less than
0.05 were considered significant.

The study was conducted with the approval of the ethics
review board of Hiroshima University and the ethics review
boards of each participating institution. This study also
formed part of the Hiroshima Prefecture Cancer Screening
Accuracy Management Promotion Project.

Results

Study population and demographics

During the study period, the 26 participating medical in-
stitutions had 6,789 patients who underwent colonoscopy.
From these, 6,414 patients met all the study inclusion crite-
ria (written consent to participate, completed study question-
naire, and corresponding colonoscopy result). Demographi-
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cally, there were approximately 1.5 times more men (n=
3,807) than women (n=2,607) in the study population. Most
patients (approximately 60%) who participated in the study
were 60-80 years of age (Table).

Questionnaire results

In the patient population at the time of questionnaire
completion, 30.5% of patients had never previously under-
gone colonoscopy, 27.6% had undergone colonoscopy once
every 2-3 years, and 20.4% had undergone colonoscopy an-
nually. The clinical rationale for the current colonoscopy re-
quest in half of the participants was a positive FOB test re-
sult during routine screening for CRC (50.2%), followed by
referrals from general practitioners for a further examination
(29.8%), the presence of a reported subjective symptom
(16.9%), and overall patient health management without

subjective symptoms (15%). Current abdominal symptoms
were absent in most patients (32.5%), followed by constipa-
tion (19.7%), diarrhea (9.8%), abdominal pain (8.4%), and
bloody stool (8.4%).

FOB testing was prevalent within the population, with
4749 patients (74.0%) having undergone the test at least
once. This was most commonly performed based on screen-
ing for CRC (76.5%), general practitioner recommendation
(16.0%), and overall patient health management (11.1%).
For the remaining 1,665 patients (26.0%) who had never un-
dergone this test, the following reasons were provided: not
finding a reason to undergo such a test (55.3%), lack of
knowledge about the test (21.4%), and considering it to be
cumbersome (8.6%).

Of the 2,464 patients who had previously undergone an
FOB test, 320 (13%) reported not undergoing colonoscopy
despite being aware of the need to follow up after a positive
test result by undergoing a closer examination. This was

50 underwent

Table. Sex and Age Class of Patients. . : . .
typically attributed to the patient being very busy (28.1%), a
n (%) belief that the positive test results were due to hemorrhoids
Male 3,807 (21.3%), a negative FOB test result (15.0%), and unwilling-
Female 2,607 ness to undergo colonoscopy (14.7%). Of these 320 patients,
Age 39>  Male 166 (4.4) 169 had never undergone colonoscopy,
Female 152 (5.8) colonoscopies once every few years, and 101 did not re-
40-49  Male 364 (9.6) spond or were unsure. Subjective symptoms were present in
Female 287 (11.0) 155 of the 320 patients, while 202 patients had positive
50-59 Male 594 (15.6) FOB test results once, 115 had positive FOB test results
Female 378 (14.5) twice, and 3 had other results.
60-69 Male 1,197 (31.4) ) o
Female 769 (29.5) The analysis of colonoscopy findings
70-79 Male 1,148 30.2) Using the general algorithm (Fig. 2), we analyzed and
Female 767 (294) classified the colonoscopy results of 6,414 patients. Adeno-
80< Male 338 (8.9) . L . .
carcinomas and carcinoid tumors were considered malignant
Female 254 (9.7) ..
and were further split into early- and advanced-stage cancer
Subject
n=6414 (100%)
With lesion Without lesion
n=1878 (29.3%) n=4536 (70.7%)
Malignant Benign Unclassifiable 1
n=389 (6.1%) n=1405 (21.9%) n=84 (1.3%)
Advanced cancer ? Early-stage cancer > Depth of wall invasion
n=125 (1.9%) n=256 (4.0%) unclear
n=8 (0.1%)
1) unclear histological type and metastatic tumor
2) depth of wall invasion > MP
3) depth of wall invasion : M, SM(T1a, T1b,)
Figure 2. Colonoscopy flow chart to identify lesions.
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(%)
5 Trend test
M Advanced colon cancer p=0.0107 46
[ Early colon cancer p=0.0598 42 43
4
35
] 3.2
3 25 30
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Figure 3. The proportion of patients with advanced or early stage colon cancer.
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Q10:After obtaining
positive (+) results, did
you undergo colonoscopy?

Group B

No
N=75

Yes
N=412

(D and @ multiple answers excluded
For multiple answers of A and C, A is given priority
For multiple answers of B and C, B is given priority

Figure 4. Classification of the behavioral circumstances following fecal occult blood testing.

according to the depth of wall invasion; 125 patients had
advanced-stage cancer, and 256 had early-stage cancer. A
breakdown of lesions revealed malignant lesions in 389 pa-
tients (6.1%), of which early-stage cancer was observed in
256 (4.0%) and advanced-stage cancer in 125 (1.9%).

Regardless of staging, there were no significant differ-
ences in the incidence of CRC between the sexes. The pro-
portion of patients with advanced-stage CRC significantly
increased with age (trend p=0.0107) (Fig. 3).

Classifying behavioral responses following FOB test

Next, we identified and grouped the common behavioral
responses that, when exhibited after the FOB test, resulted
in a follow-up colonoscopy being performed (Fig. 4).

A. For overall health management of the patient, despite

negative results in several FOB tests and no subjective

Symptoms
. For the further diagnosis of a patient with a positive

FOB test result, despite having negative test results

previously and no subjective symptoms
. For the further diagnosis of a patient with active sub-

jective symptoms, despite negative test results in sev-
eral FOB test attempts
. For the further diagnosis of a patient with a positive

FOB test result, despite previous positive FOB test re-

sults not being followed up by a closer examination

and no subjective symptoms.

When the colonoscopy and questionnaire data sets were
combined to create this model, the distribution of CRC
cases was distinct among the four groups. Group D (75 pa-
tients), in which colonoscopy was only performed due to a
current positive FOB test result and failure to act on previ-
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A B C D
N=245 N=391 N=265 N=75

Total
N=6414

B Advanced colon cancer

A B C D
N=245 N=391 N=265 N=75

Total
N=6414

[ Early colon cancer

Figure 5. Lesion distribution according to different behavioral circumstances following FOBT. A:

For overall health management of the patient, despite negative results in several FOB tests and ab-

sence of subjective symptoms. B: For further diagnosis of a patient with a positive FOB test result,

despite having negative test results previously and absence of subjective symptoms. C: For further

diagnosis of a patient with active subjective symptoms, despite negative test results in several FOB

test attempts. D: For further diagnosis of a patient with a positive FOB test result, despite previous

positive FOB test results not followed up by closer examination and absence of subjective symptoms.

##% p<0,001, ** p<0.01

ous FOB results, had a significantly higher rate of early and
advanced CRC than those in other groups. Even in the ab-
sence of subjective symptoms, repeated positive FOB test
results may indicate the presence of a malignant lesion and
should be investigated further. Group B (391 patients),
which had positive results when the FOB test was adminis-
tered for the first time but no subjective symptoms, was
found to considerably benefit from undergoing a close ex-
amination, as the detection rate of early-stage cancer was
high at 5.6% (22 patients), whereas that of advanced-stage
cancer was low at 0.8% (3 patients). Group C (265 pa-
tients), which had had several previous negative FOB test
results but presented with subjective symptoms and therefore
were sent for a further examination, had a detection rate of
early-stage cancer of 1.9% (5 patients) and that of
advanced-stage cancer of 1.5% (4 patients). Based on the
logistic regression analysis, the risk of
advanced-stage cancer was significantly higher in group D
than in group B after adjusting for age and sex (adjusted
odds ratio 17.3, 95% confidence interval 4.5-85.4, p<
0.0001) (Fig. 5).

multivariate

Discussion

From 1995 in Japan, the age-adjusted mortality due to
CRC began to slowly decline; however, this trend seems to
have reversed in recent years. Furthermore, with the aging
of the general population of Japan, the number of individu-
als with CRC will continue to increase. Fortunately, CRC is
completely treatable but shows a favorable prognosis only if
it is detected and treated early. According to the Japanese
Society for Cancer of the Colon and Rectum (JSCCR)

Guidelines, if a patient is diagnosed with CRC below stage
II and without lymph node or distal metastasis, a 5-year sur-
vival rate of approximately 85% can be expected (1). There-
fore, the most effective way of reducing the mortality from
CRC is the utilization of this characteristic of CRC, with ef-
forts focused on secondary prevention (early detection and
early treatment).

Based on the evidence collected from randomized con-
trolled trials (RCTs), the only diagnostic methods that have
been shown to effectively curtail CRC-associated mortality
were FOB testing and colonoscopy of the sigmoid co-
lon (2-6). The highly accurate results of a large subject sam-
ple in a cohort study have provided evidence that colono-
scopy greatly reduces CRC-associated mortality (7, 8). Fur-
thermore, several RCTs conducted to assess chemical meth-
ods of FOB testing have consistently demonstrated that FOB
screening lowers the CRC-associated mortality due to earlier
diagnoses. Although not used in a formal RCT, the effec-
tiveness of immunochemical FOB testing (FIT) developed in
Japan has been substantiated by data published in many re-
ports. The findings indicated that FIT had higher sensitivity
than that of chemical methods and was found to be superior
to other chemical methods (9-13).

Many countries recommend a screening interval of 1-2
years for FOB testing (14). In Japan, since 1992, CRC
screening has been performed for the entire Japanese popu-
lation 240 years of age at 1-year intervals using FIT due to
cost-effectiveness, accuracy, and safety. In recent years,
screening programs for CRC have been provided in more di-
verse forms, such as voluntary screenings, health checkups,
and individual/workplace health checkups.

However, despite the impact it has on CRC mortality,
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population-based screening is problematic because there is a
major difference in the rate of screening among prefectures;
the overall rate of screening is low at approximately 20%,
and the rate of close examinations of patients with positive
FOB test results is low. In Japan, the average annual rate of
positive FOB test results is approximately 7%, and only ap-
proximately 60-70% of individuals with such results un-
dergo colonoscopy for a closer examination. In those pa-
tients, CRC is detected in approximately 4-6% of cases (15).
Furthermore, in Hiroshima Prefecture, the rate of screening
and close examinations for CRC has not exceeded 70%, de-
spite the high mortality attributed to CRC. Reasons for not
having undergone colonoscopy despite having a positive
FOB result included lack of time and the perceived diffi-
culty of the pretreatment procedure. Reports indicate that
computed tomography colonography enabled the detection
of lesions in patients with a positive FOB result with the
same sensitivity and specificity as colonoscopy (16). Thus,
investigations using modalities other than endoscopy should
be considered.

Based on the results of this study, individuals who under-
went CRC screening had also undergone FOB tests in addi-
tion to health checkups and community screening programs.
However, 13% of individuals do not undergo colonoscopy
despite having a positive FOB test result; it is important to
find ways to increase the rate of colonoscopy in this patient
population. Based on the analysis of motivating factors in
common behavioral patterns following FOB testing in the
present study, we suggest that the possibility of malignant
lesions should be considered when FOB test results are re-
peatedly positive, even in the absence of subjective symp-
toms. A striking result of this study was that early-stage
CRC was detected in several patients who previously had
had negative FOB test results that subsequently became
positive. There are reports mentioning cases of early detec-
tion of CRC through the additional measurement of transfer-
rin, which is more stable in feces than in hemoglobin, along
with an FOB test (17). Bleeding is commonly seen from an
early stage of CRC, and the amount of bleeding is thought
to increase as the cancer progresses. Therefore, our study in-
dicates that many patients who develop positive FOB test re-
sults after several negative FOB test results may have early-
stage CRC. Furthermore, when negative FOB test results
subsequently become positive, colonoscopy should be per-
formed without delay; if not performed, the individual will
be at a significantly higher risk of both early- and advanced-
stage CRC.

Conclusion

For the early detection of CRC, if the results of the FOB
test are positive, a colonoscopy examination should be im-
mediately performed. This procedure should be followed for
the early detection of CRC, irrespective of the presence of
subjective symptoms or the patient’s schedule. No previous
studies have analyzed the prevalence of CRC according to

behavioral actions and motivating factors following FOB
testing, and we believe that broad awareness of these study
results will help to improve the rate of screening and close
examination for CRC.
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