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technically more difficult and requires considerable
experience.

CQ. What are the indications for endoscopic submu-
cosal dissection?

e (1) Tumors requiring endoscopic en bloc resection, for
which the snare technique is difficult to use; (2)
intramucosal tumors accompanied by submucosal
fibrosis, induced by biopsy or peristalsis of the lesion;
(3) sporadic localized tumors that occur as a result of
chronic inflammation; and (4) local residual early
carcinoma after endoscopic resection are among the
indications for ESD (Recommendation none, level of
evidence C).

Comment: The Colorectal ESD Standardization Implemen-
tation Working Group proposed a draft entitled Criteria of
Indications for Colorectal ESD [31]. It specifically states
that colorectal ESD is indicated for tumors requiring endo-
scopic en bloc resection when it is difficult to use the snare
technique, such as LST-NG (especially the pseudo-depres-
sed type), tumors with a type VI pit pattern, shallow sub-
mucosal invasive carcinoma, large depressed tumors, and
large elevated lesions that are probably malignant (large
nodular lesions such as LST-G). Other lesions such as in-
tramucosal tumors accompanied by submucosal fibrosis
induced by biopsy or peristalsis of the lesion, sporadic
localized tumors that occur as a result of chronic inflam-
mation such as ulcerative colitis, and local residual early
carcinoma after endoscopic resection, are also included in
the indications for ESD. A cure rate of 83-88 % has been
reported using ESD for local residual early carcinoma after
endoscopic resection [54, 55]. In Japan, colorectal ESD has
been covered by national health insurance since April 2012.
It is indicated in early colorectal carcinomas, early carci-
nomas that are 2-5 cm in diameter. However, there were no
significant differences in the outcome of colorectal ESD
between lesions 2-5 cm in diameter and those <5 cm in
diameter based on a prospective cohort study by the Japan
Gastroenterological Endoscopy Society (JGES). Consider-
ing payments by national health insurance, no limitations on
lesion size have been required for colorectal ESD.

CQ. Is biopsy essential for choosing the therapeutic
strategy for colorectal lesions?

e This will depend on the characteristics of individual
lesions. It is acceptable to decide a therapeutic strategy
for colorectal lesions without biopsy (Recommendation

2 [100 %], level of evidence C).

Comment: Endoscopic procedures, especially magnifying
endoscopy such as pit pattern diagnosis or image-enhanced
endoscopy, avoid unnecessary biopsy for colorectal
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tumors. Biopsy should not be performed in polypectomy or
EMR, as it increases medical expenses. In addition, it is
clinically insignificant to randomly obtain biopsies for
protruding lesions, as most are adenoma or carcinoma in
adenoma. However, biopsy for a lesion suspected to be T1
carcinoma may acceptable, since histological information
is helpful for planning the therapeutic strategy. Biopsy for
superficial lesions (flat or depressed lesions) should not be
performed prior to endoscopic resection, as it causes false-
positive non-lifting signs due to submucosal fibrosis after
injection during EMR [56]. It is important to understand
whether the lesion is indicated for endoscopic resection
through standard or magnifying endoscopic observation.

CQ. How is the choice made from among polypectomy,
EMR, and ESD for colorectal tumors?

e Polypectomy is indicated for pedunculated or semi-
pedunculated polyps, and EMR is indicated for sessile
polyps or superficial lesions. ESD is indicated for
lesions requiring endoscopic en bloc resection,
although the lesions cannot be resected en bloc by
snare techniques (Recommendation 2 [100 %], level of

evidence C).

Comment: ‘The choice of technique for endoscopic resec-
tion should be based on tumor morphology and size. Pol-
ypectomy is normally indicated for pedunculated or
adenomatous semi-pedunculated polyps, while EMR is
suitable for sessile, semi-pedunculated, or superficial
tumors that are likely to be carcinoma [6, 57]. ESD allows
complete en bloc resection regardless of the size of the
lesion [28, 31, 58, 59]. Colorectal ESD is thus indicated for
lesions requiring endoscopic en bloc resection when it is
difficult to use the snare technique [31]. Moreover, en bloc
resection is particularly indicated for depressed tumors or
pseudo-depressed-type LST-NGs, as these tumors have a
high incidence of submucosal invasion [28, 29]. In con-
trast, piecemeal EMR is acceptable for LST-G homoge-
nous-type, since it is associated with a very low incidence
of submucosal invasion [31]. EMR or ESD should be
preferred over polypectomy for suspected submucosal
invasive (T1) carcinoma.

CQ. Does colorectal carcinoma incidence decrease by
endoscopic removal of colorectal adenoma?

o It is generally believed that the incidence of colorectal

carcinoma decreases following endoscopic removal of
colorectal adenomas, at least in Western countries,
although there is limited data in Japan (Recommenda-
tion none, level of evidence B).

Comment: In 1993, the National Polyp Study (NPS)
Workgroup reported that endoscopic removal of all
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colorectal adenomatous polyps is associated with a decrease
in the incidence of colorectal carcinoma from 76 to 90 %
[60]. Since then, endoscopic removal of all adenomas dur-
ing colonoscopy was strongly recommended in Western
countries. In contrast, some Japanese endoscopists have
reported that endoscopic polypectomy of all adenomas
(especially for diminutive polyps) may not be effective in
decreasing the incidence of colorectal carcinoma. More-
over, there is limited data in Japan. Regarding this CQ, two
issues should be considered, namely the prevalence of
carcinoma based on the size of the lesions and the interval
of surveillance after endoscopic polypectomy. Regarding
the former, in 1995, Sawada and Hiwatashi reported that the
prevalence of carcinoma in patients with diminutive
(<5 mm) polyps was 1.2 % (98.8 % were benign adenoma)
[61]. While this proportion appears to be higher than that
reported in Western countries (0.03-0.05. %), this discrep-
ancy may be related to differences in pathological defini-
tions. Nonetheless, the prevalence of carcinoma in patients
with diminutive polyps is rather low. On the other hand, a
single screening/surveillance colonoscopy session may not
identify all polyps. Moreover, there are many reports con-
cerning the clinical importance of de novo carcinoma. We
note that a single colonoscopy with polyp removal is not a
flawless procedure, and in particular, poor bowel prepara-
tion may be associated with a lower reported incidence of
colorectal carcinoma [62-64]. Based on these points, it can
be assumed that carcinoma can be prevented by endoscopic
removal of polyps.

CQ. How should surveillance colonoscopy be planned
after endoscopic removal of colorectal adenoma?

e Follow-up colonoscopy should be performed within
3 years after polypectomy (Recommendation 2

[100 %], level of evidence B).

Comment: The National Polyp Study (NPS) Workgroup
recommended an interval of at least 3 years after colono-
scopic removal of newly diagnosed adenomatous polyps
and follow-up examination [65]. According to the Euro-
pean guidelines [66] and modified US guidelines [67], the
most suitable interval for surveillance colonoscopy is rec-
ommended based on the number of adenomas, maximum
size of polyps, and histopathological findings (including
the presence of high-grade dysplasia) of resected lesions.
As general guidance, patients with several (in European
guidelines: <4, in US guidelines <9) small adenomas (low-
grade dysplasia) <10 mm should undergo surveillance
colonoscopy at 3 years following polypectomy. In contrast,
patients with only one or two small low-grade adenomas
should undergo routine screening (i.e., FOBT) according to
the European guidelines, and surveillance colonoscopy
after 5-10 years according to the US guidelines. Moreover,
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according to these guidelines, patients with many adeno-
mas (>10) or high-grade dysplasia (known as intramucosal
cancer in Japan) should undergo more intensive surveil-
lance colonoscopy. In Japan, the decision to follow these
guidelines is uncertain because management of diminutive
adenoma (<5 mm) has not been established. In brief, en-
doscopists in the West attempt to remove all adenomas,
whereas there is no uniform Japanese approach (removal or
follow-up) for diminutive adenomas, and controversy
remains in Japan [68-72]. The present guidelines, there-
fore, recommend the following based on data from a ret-
rospective study carried out by the Japan Polyp Study
Workgroup [73]: “Follow-up colonoscopy should be per-
formed within 3 years after polypectomy.”
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Sensitivity and specificity of mammography and adjunctive
ultrasonography to screen for breast cancer in the Japan
Strategic Anti-cancer Randomized Trial (J-START):

a randomised controlled trial

Noriaki Ohuchi, Akihiko Suzuki, Tomotaka Sobue, Masaaki Kawai, Seiichiro Yamamoto, Ying-Fang Zheng, Yoko Narikawa Shiono, Hiroshj Saito,
Shinichi Kuriyama, Eriko Tohno, Tokiko Endo, Akira Fukao, Ichiro Tsuji, Takuhiro Yamaguchi, Yasuo Ohashi, Mameru Fukuda, Takanori Ishida,
for the J-START investigator groups

Summary

Background Mammography is the only proven method for breast cancer screening that reduces mortality, although
it is inaccurate in young women or women with dense breasts. We investigated the efficacy of adjunctive
ultrasonography.

Methods Between July, 2007, and March, 2011, we enrolled asymptomatic women aged 40-49 years at 42 study sites
in 23 prefectures into the Japan Strategic Anti-cancer Randomized Trial (J-START). Eligible women had no history of
any cancer in the previous 5 years and were expected to live for more than 5 years. Randomisation was done centrally
by the Japan Clinical Research Support Unit. Participants were randomly assigned in 1:1 ratio to undergo
mammography and ultrasonography (intervention group) or mammography alone (control group) twice in 2 years.
The primary outcome was sensitivity, specificity, cancer detection rate, and stage distribution at the first round of
screening. Analysis was by intention to treat. This study is registered, number UMIN000000757.

Findings Of 72998 women enrolled, 36859 were assigned to the intervention group and 36139 to the control group.
Sensitivity was significantly higher in the intervention group than in the control group (91-1%, 95% CI 87-2-95-0 vs
77-0%, 70-3-83-7; p=0-0004), whereas specificity was significantly lower (87-7%, 87-3-88-0 vs 91-4%, 91-1-91.7;
p<0-0001). More cancers were detected in the intervention group than in the control group (184 [0-50%] vs 117 [0-32%],
p=0-0003) and were more frequently stage 0 and I (144 [71-3%] vs 79 [52-0%)], p=0-0194). 18 (0-05%) interval cancers

were detecied in the intervention group compared with 35 (0-10%) in the control group (p=0-034).

Interpretation Adjunctive ultrasonography increases sensitivity and detection rate of early cancers.

Funding Ministry of Health, Labour and Welfare of Japan.

Introduction

The incidence of breast cancer continues to increase
worldwide. Incidence remains highest in the USA and
Europe, but has been increasing substantially in Japan
and other Asian countries over the past three decades.**
Early detection and access to optimum treatment are
crucial to reduce mortality associated with breast cancer.
Many countries have adopted national mammography
screening programmes based on the results of
randomised controlled trials (RCTs) done in developed
countries. Although mammography is the only method
that has evidence supporting mortality reduction for
breast cancer, accuracy is. reduced in women with
high-density breast tissue and in young women.>”
Asian women characteristically have higher-density
breasts than do women from other ethnic groups.*
Consequently high accuracy is difficult to achieve with
mammography screening alone. Furthermore, the
age-specific incidence of female breast cancer in Asia
peaks at age 40—49 years, whereas in western countries
- the peak is at age 60-70 years.? Asian countries must,
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therefore, take measures to address the accuracy of
breast cancer screening in women aged 4049 years.

Ultrasonography is one candidate to improve
examination sensitivity because it can detect breast cancer
at an early stage on the basis of the mass shape, even in
the dense parenchyma of premenopausal women. Some
clinical trials and observational studies have shown
that mammography with adjunctive ultrasonography
increased screening sensitivity and detection rates and
lowered the frequency of interval cancers in women with
dense breasts.™ However, the addition of ultrason-
ography to mammography has substantially increased
the number of false-positive findings.”” Breast cancer
screening including wultrasonography has not been
assessed in RCTs in specified groups or for population
screening and, therefore, its effect on detection of interval
cancers cannot be estimated from published studies.**
We did the Japan Strategic Anti-cancer Randomized
Trial (J-START) to assess the efficacy of adjunctive
ultrasonography in screening for breast cancer in
Japanese women aged 40—49 years.
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Methods

Participants

The design, standardisation of screening examinations,
and study enrolment have been described in detail
previously.®* Briefly, between July, 2007, and March,
2011, we enrolled asymptomatic women in 42 study sites

aged 40—49 years without a history of breast cancer,
including in-situ cancer, or other cancers in the previous
5 years, and who had life expectancy of more than 5 years.

Trained clinical research coordinators or research staff
obtained written informed consent from all women at each
study site.” The study protocol was developed in accordance
with the principles of the Declaration of Helsinki. We

adhered strictly to the ethics guidelines for clinical studies
issued by the Ministry of Education, Culture, Sports,

Science and Technology and the Ministry of Health, Labour
and Welfare of Japan. Ethics approval was obtained from

Tohoku University School of Medicine Research Ethics
Committee and the Japan Anticancer Society.®

Randomisation and masking

We asked each study site to choose its method of
allocation—individual RCT, cluster RCT, or non-RCT—

on the basis of feasibility. According to the study protocol,

sites that chose non-RCT would be excluded from the
analysis. At cluster randomisation sites the clusters were

balanced for numbers of participants. Deviations were
defined in the statistical analysis plan (appendix).

Randomisation was done centrally by the Japan Clinical
Research Support Unit, which was responsible for data

[ 76196 women enrolled l

3198 excluded
3101 not randomised
9 double enrolment
88 other reasons

A 4

A

\ 72998 women randomised |

!

v

v

36859 assigned to undergo
mammography plus

36139 assigned to undergo
mammography

ultrasonography™ alonet
107 excluded 174 excluded
9 had breast cancer 6 had breast cancer
9 history of cancer (non- 11 history of cancer (non-
> breast) within 5 years —» breast) within 5 years
70 withdrew 124 withdrew
19 did not receive 33did not receive
mammography mammography
v v
36752 screenedf 35965 screened$§

Figure: Trial profile

%26 434 enrolled in individual and 10245 in cluster randomised controlled trials. 26 411 enrolled in individual
9278 in cluster randomised controlled trials. $Four women did not undergo ultrasonography. §Five women

underwent ultrasonography.
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management and trial operations, independently of
Tohoku University. Women were randomised in a 1.1
ratio to receive screening by mammography plus
ultrasonography, with or without clinical breast
examination (intervention group) or mammography with
or without clinical breast examination (control group)
twice within a 2-year period. Allocation codes were kept
in sealed envelopes that were sent to the principal
investigators at each study site before randmisation.
Screening allocations could not be masked for participants
and study coordinators, but an independent panel that
assessed outcomes was unaware of group assignment.

Screening

Standard mammography and ultrasonography techniques
were used at all participating facilities®* and images were
interpreted at each study site with double reading by
two authorised physicians. Clinical examination was
performed by physicians. Ultrasonography was done at
each study site by trained clinical examiners, mostly
clinical technologists, who had participated in a 2-day
educational programme before screening started. The
results were reassessed by physicians at the study sites,
including radiologists and breast surgeons.

The independently assessed findings of mammography,
ultrasonography, and clinical examination were classified
into five categories that are used locally and internationally:
1, no findings; 2, benign; 3, probably benign but
further assessment needed; 4, probably malignant;
5, malignant.®*7 If further assessments were deemed
necessary, results were taken to be positive if scores of 3
or higher were assigned. Mammography acquisition,
practice, apparatus, and interpretation were certified by
the Japan Central Organization on Quality Assurance of
Breast Cancer Screening. Ultrasonography acquisition,
practice, apparatus, and interpretation were certified by
the Japan Association of Breast and Thyroid Sonology
(JABTS).*## Further details of screening methods are
provided in the study protocol and in the appendix.

Follow-up

Breast cancers were diagnosed by assessment of
first-round and second-round screening results or by a
postal survey at the time of the second-round screening
for women who did not attend. If data were incomplete,
we used the Japan Clinical Research Support Unit to
look up women's vital status from residential registers.
To calculate -the sensitivity of first-round screening,
we defined screen-detected breast cancers as those
categorised as 3-5 at the first round and interval cancers
as those diagnosed between the first round and the
second round of screening for which the initial category
had been 1 or 2. All participants without breast cancer at
either screening were followed up by assessment of
screening records, questionnaire, and official cancer
registry. Cases diagnosed after the second round of
screening were not counted. Tumour stage was classified
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with the Union for International Cancer Control Turnour
Node Metastatic classification at referral hospitals and
reported with histopathological findings.® A data and
safety monitoring board was established to monitor the
progress of the study every 6 months.

Statistical analysis

The primary outcome was sensitivity, specificity, cancer
detection rate, and distribution of cancer stage at the
first round of screening. The secondary outcome was
rate of advanced breast cancers after the initial screening,
but these data are not reported here. The sample size
was calculated according to the hypothesis that
adjunctive ultrasonography would improve screening
sensitivity. We had shown previously that sensitivity of
mammography screening was 71% in women aged
4049 years, 85% in those aged 50-59 years, and 86% in
those aged 60—69 years.® Therefore, we assumed that the
sensitivity would increase from 71% to 86% by adding
ultrasonography. We calculated that 130 confirmed cases
of breast cancer would be needed to show this difference
with 5% significance (two-sided) and 80% power and,
therefore, that 42500 women would need to be assigned
to each group, based on prevalence of 0-003% among
women aged 4049 years. We recruited 76196 women,
which, on the basis of the original calculation, would
provide 75% statistical power to test the hypothesis.
However, the incidence of breast cancer was expected to
be higher than originally calculated, since the incidence
in Japan is continuously increasing. Therefore, we
estimated that the study would still have sufficient power
to assess the primary endpoint, which was confirmed by
the data monitoring committee after the second round
of screening.

_ Analyses were done by intention to treat (appendix).
There was no heterogeneity in the results between
participants enrolled in individual and cluster RCTs
(appendix), and the results are presented for all included
women. First-round screening performance outcomes
were assessed with generalised estimating equations with
an exchangeable working correlation matrix and robust
SEs. All tests were two-sided and significance was set at
5%. All statistical analyses were done with SASversion 9.2.
This trial is registered, number UMIN000000757.

Role of the funding source

The funder of the study had no role in study design, data
collection, data analysis, data interpretation, or writing of
the report. The corresponding author had full access to
most datasets and all summary estimates from each
dataset, and had final responsibility for the decision to
submit for publication.

Results

72998 participants were randomised, of whom 36 859 were
assigned to the intervention group and 36139 to the
control group (figure). 36752 (99-7%) and 35965 (99-5%),
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respectively, underwent screening. Data were unavailable
for 1538 (2-1%) women at June 30, 2014. Baseline
characteristics were similar in the two groups (table 1).

Al parthpants Inter
, (n-72717) o
i "fyAg at randomlsa'aon (y rs)
 Ever undergone breast cancer screening
 No 16867(232%)  8432(229%) 8435 (235%)
 Yes 55838 (76.8%) 28310 (77:0) 27528 (76:5%)
Unknown ordata mnssmg 12 (<0-1%) 10 (<0-1%) 2 (<0-1%)
- 5882(16:0%) 5578 (15 S5%).
o “9029 (25 1%)\
10802 (14.9%) (151%  S71047%)
"L‘,k ,Unknown ordata mlssmg : o S 18146 (250%) : 9027(246&) '9'119 (254%) : ;
’Methodofmostrecentbreastcancerscreemng o - -
Mammography
No 16303 (22:4%) 8285 (22:5%) 8018 (22:3%)
Yes 39525 (54-4%) 20023 (54-5%) 19502 (54-2%)
Unknown or data missing 16 889 (23-2%) 8444 (23-0%) 8445 (23-5%)
Ultrasonography
No 45264 (62:3%) 22849 (62:2%) 22415 (62-3%)
Yes 10564 (145%) 5459 (14-9%) 5105 (14-2%)
Unknown or data missing 16 889 (23-2%) 8444 (23-0%) 8445 (23-5%)
Clinical breast examination
No 5247 (7-2%) 2635 (7-2%) 2612 (7:3%)
Yes 50581 (69-6%) 25673(69:9%) 24908 (69:3%)
Unknown or data mrssmg 16889 (23-2%) 8444 (23-0%) 8445 (23:5%)
7661209%)  7608(212%)
. 2(5 21090 (574%)° ~ 20592(57:3%)
4 ; ~ ,15671 (.6%) 0QLE% 7215
- Unknownordata mlssmg o 95 (0- 1% e 51 E 44(01%)
. Menopausal status ‘ .
‘ Premenopausal 55007 (75-7%) 27742 (755%) 27265 (75-8%)
Perimenopausal 13394 (18-4%) 6775 (18-4%) 6619 (18-4%)
Postmenopausal 4272 (5-8%) 2208 (6:0%) 2064 (5-7%)
Unknown or data missing 44 (0-1%) 27 (0-1%) 17 (0-1%)
. Nomberof preganancies .
s B49(120%)  4429(120%)  430(121%)
o 8B4(21%)  4507(120%)  4307(123%)
| 2525347%) 12659(349%) 12566 344%)
| 24001(331%)  12237(330%)  11854(33: %)
~  34R7% T7R246%)  1670(48%)
k\k‘Unknown ordata mlssmg 2416 @3- 3%)‘ S 1168 35%) o 1124,8 32%)
: ‘Numberofpregnanqes delivered I ' -
~ Nulliparous 9506 (13-1%) 4858 (132%) 4648 (12-9%)
1 11020 (152%) 5564 (151%) 5456 (15-2%)
2 32142 (442%)  16174(440%) 15968 (44-4%)
3 14973(20:6%) 7638 (20-8%) 7335 (20-4%)
4-8 2155 (3:0%) 1090 (3-0%) 1065 (3-0%)
. Unknown ordata missing 2921 (4-0%) 1428 (3 9%) 1493 4 2%)
- : - o 7‘(Table1cont:nuesonnextpage)
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All parﬁcipants

The mean age of participants was 44.0 (SD 3-0) years.

(n=72717) ;22?,";‘}22‘;2752) (c::;;(;gglfp 3344 (4-6%) participants reported a history of breast
- - k cancer in first-degree female relatives and 917 (1-3%)
(Continued from previous page) . .
: : reported having ever had one or more benign breast
~Aggyatﬁrstb|,rth‘(years) 1 . diseases.
=2 ‘ 675000%), | 3s410%) 32109 Attendance at both screening visits was high (75%), and
s b 9186 (126%)  4717(128%) 4469 (12:4%) the proportion of participants not covered was 2%. The
S 23300021, UBYG22N) . UABE2LN). sensitivity of screening was higher in the intervention
e bz 702010%) 0 73 (RLSN) group than in the control group (p=0-0004), but specificity
4049 - 006%)  22(06%) 208(06%) was lower (p<0-0001, table 2). Mammography alone
1 nknown or data roissing 23620(325%)  11940(32:5%) . 11680 (325%) detected notably more cancers in the control group than
- Everbreastfed children in the intervention group, but ultrasonography alone
Yes S6215(773%)  28432(774%)  27783(773%) detected 67 cases (table 2).
e 14974(206%) 7587 (206%) 7387 (205%) Screening-detected cancers were more frequently
Unknown or data missing ; 1528 (2:1%) 733 (2:0%) 795 (2:2%) clinical stage 0 and I in the intervention group than in
: Numﬁeyofﬁrst—degreefema[ere!ativgswith breastcancer’ . : - o ’ the control group (144 [71-3%] vs 79 [52-0%], p=0-0194;
0 69304(953%) . 34988 (95:2%) - - 34316 (95-4%) table 3). The frequency of breast cancers of clinical
1 3344 (46%). 1727 (47%). 1617 (4-5%) stage II or worse did not differ significantly between
>1 69(0:1%) 37(01%)  32(01%) groups. 48 (78%) of 61 cancers detected by ultrasonography
Ever had breast surgery 1462 (2:0%) 754 (21%) 708 (2:0%) alone were stage 0-I. The screening detection rate overall
Ever had benign neoplasm 917 (1.3%) 489 (1:3%) 428 (1:2%) was increased by 0-17% (95% CI 0-08-0-27) in the
Ever had breast inflammation 538 (0-7%) 264(07%) 274 (0-8%) intervention group (p=0-0003).
~ ‘ : 18 interval cancers (0-05%, 95% CI 0-03-0-07) were
DaA AT mean D) ornumber (4 diagnosed in the intervention group, compared with
gnose group, P w
Table 1: Baseline characteristics 35 (0-10%, 0-07-0-13) in the control group. Thus ultra-
sonography was associated with a decrease of 0-05% in
interval cancers (appendix). 128 (70%) of 184 cancers
Confirmed breast cancer ~ No breast cancer Status Total
: S o 8 bR : unknown :
NUmberqf - “Sensitivity (95% Cl)* Numberof -~ Speciﬁchy (95%'CI)T
i participants o . participants TR
' Intervention group (n=36752) o i
MG+, US-, CBE+/- 4 1876 11 1928 (5:2%)
MG+, US+, CBE+/~ 76 424 5 505 (1-4%)
MG-, US+, CBE+/- 67 1865 18 1950 (5:3%)
Total MG+ 117 57:9% (51.0-64.8) 0 117 (<0.01%)
Total US+ 143 70.89% (64-0-77-0) 0 143 (<0-01%)
Total CBE+ 46 22.8% (17:2-29-2) 0 46 (<0-01%)
Only MG+ 34 16-8% (11:7-22-0) 0 34(<0-01%)
OnlyUS+ 61 30-2% (23-9-36'5) 1765 0 61(<0-01%)
. Only CBE+ 0 NA 262 2 264.(0-7%)
Any positive 184% 91:1% (87-2-95-0) 44275 . 36 4647 (12-6%)
© Allnegative 189 31420]] 87.7% (873-880) 667 32105 (87-4%)
Control group (n=35965) g o S : ; ‘
MG+, CBE+/~ 109 71.7% (63-8-787) 2576 17 2702(7:5%)
MG-, CBE+ 8 53% (23-10-1) 439 4 451(1:3%)
Only MG+ 72 47-4% (39-4-55-3) 0 72 (<0-01%)
* Total CBE+ 45 29-6% (22:4-36-9) 0 45 (<0-01%)
Either positive 1174 77-0% (70-3-837) 3015§ 21 3153 (8-8%)
Both negative 359 31963| 91.4% (911-91.7) 814 32812 (912%)
* Percentages might not total 100% dueto‘rc;unding.MG=mamhography. US=u1t;a}sonogmphy. CBE=dinicaI breast exarmination. NA:not applicable. *p=0-0004 for. :
proportion difference between groups. tp<0-0001 for proportion difference between groups. £Screening-detected breast cancers. SFalse positive. flinterval breast cancers. -
< |iTrue negative. ; . : S - : R ) : : .
Table 2: Results of first round of screening
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. fClini{alsfage* R pamh i Total . S‘t‘agéo—ltk - S'tkagkeyll;br‘r -
i T o o i o worse
: / 0 S 1 : e Il‘lo"rlv',“ : i 'Datamissing“;‘ G :
:Inien}gntiongrqup'('n;'36752)‘l‘ . - - s
MG+, US- CBE+ 3(15%)  2(10%)  2(10%) 0 0 765w 5es%)  2(10%
. MG+, US—, CBE+/- 20(10-0%) 10 (5:0%) 3(1:5%) 0 1(0-5%) 34 (16-8%) 30(149%)  3(15%)
- MG+, US+, CBE+ 5(2:5%) 16 (7-9%) 10 (5-0%) 2 (1-0%) 0 33(16-3%) 21(10-4%)  12(5-9%)
MG+, US+, CBE- 15 (7-4%) 21(10-4%)  5(25%)  2(10%) O 43(213%) 35(173%)  8(4-0%)
MG-, US+, CBE+ 2 (1-0%) 3(1:5%) 1(05%) 0 0 6 (3-0%) 5(2:5%) 1(0-5%)
. MG-,US+, CBE- 9 (4-5%) 39(193%) 10(50%)  1(05%)  2(1.0%) 61(302%) 48 (23-8%) 13 (64%)
- MG-, US-, CBE+ 0 0 0 0 0 [} o} 0
 MG-, US-, CBE- 1(0-5%) 8 (4-0%) 8 (4-0%) 1(05%) O 18 (8:9%) 9 (4-5%) 9 (4-5%)
Only MG+ 40(19-8%)  51(253%)  21(10-4%) 4(2:0%)  1(05%) 117 (57-9%) 91(451%) 25 (12-4%)
- OnlyUS+ 28(138%)  81(401%)  27(134%)  5(2:5%)  2(1-0%) 143 (70-8%) 109 (54-0%) 32 (15-8%)
Only CBE+ 10 (4-9%) 21(10-4%) 13 (6-4%) 2 (1-0%) 0 46 (22-8%) 31(15:4%)  15(7-4%)
Any positive 51(252%)  93(46-0%) 32(15-8%) 5(25%)  3(15%) 184(911%)  144(713%) 37 (183%)
Relative sensitivity (US/MG) 070 159 1.29 1-25 2-00 1.22
Control grovp (n=35965) LR hd S
MG+, CBE+ 2(13%) 14(9 2%)  19(125%) 2(13%) 0 37(24:3%) 6(105%)  21(13-8%)
MG+, CBE- 28(18-4%)  28(184%) 15(99%)  1(07%) O 72 (47-4%) 56 (36-8%) 16 (103%)
MG, CBE+ 1(0-7%) 6 (4-0%) 1(0-7%) 0 0 8(53%) 7 (4-6%) 1(0-7%)
Both negative 8 (5:3%) 17 (112%)  9(59%)  1(07%) O 35 (23-0%) 25(16:5%) 10 (6-6%)
MG+ 30 (2:0%) 4£2(276%) 34(224%) 3(20%) O 109 (71.7%) 72 (47-4%) 37 (24-3%)
- CBE+ 3(13%) 20(132%) 20(132%) 2(13%) O 45 (29-6%) 23(151%) 22 (14-5%)
Either positive 31(2:0%) 48(316%)  35(230%) 3 (2:0%) 0 117 (77-0%) 79(52:0%) 38 (25-0%)
Relative sensitivity (CBE/MG) 0-1 0 48 59 0-67 0 0-41
Dataare number (%) unlessotherwxsemdlcated MG=| mammography US ultrasonography CBE= clmlcal breast exammatmn *Based onthe Unlon forlntematlonal Cancer :
ControlTumour Node Metastases cla55|ﬁcatlon seventh edmon
Table 3:‘D|str|but|on pf clinical stages of brga;t cancgr i

detected in the intervention group were invasive,
compared with 86 (74%) of 117 in the control group;
16 (89%) of 18 and 27 (77%) of 35 of interval cancers,
respectively, were invasive (table 4).

Further  assessment was recommended for
4647 particpants in the intervention group compared
with 3153 in the control group (table 5). The number of
biopsies done owing to the first round of screening was
higher in the intervention group than in the control
group. There were no complications or adverse events
associated with mammography and ultrasonography
throughout the screening period.

Discussion

Mammography with adjunctive ultrasonography was
associated with a significantly higher detection rate of
breast cancer than mammography alone. The main
strength of this study is that it differed from previous
studies in several important ways (panel). Our study
design enabled recruitment at multiple centres :to
ensure a large study population with good adherence
and a follow-up rate of 98%, which was sufficient
quality compared with the populations in previous
studies.” Attendance at both screening visits was high
and surgical outcomes after recall were independently
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reviewed. Our original target sample size was 85000 for
the overall study population, based on the number of
cases needed to detect a difference between groups and
expected prevalence. Our final results are based on a
sample of 72717 women, but, because the number of
cases of breast cancer was 354, the study had sufficient
power to detect a clinically meaningful difference in
sensitivity.

Sensitivity was higher in the intervention group than
in the control group because of a lower number of
interval cancers (18 vs 35) and because 67 additional
cases were detected by ultrasonography. In the
intervention group, 78% of breast cancers detected by
ultrasonography alone were clinical stage 0-I, and most
were invasive and node negative. These findings are
similar to those in previous studies where
ultrasonography detected breast cancers at early and
preclinical stages.*™*¥ The difference between the
intervention and control groups in the total number of
breast cancers detected (202 vs 152) might be explained
by the ability of ultrasonography to depict additional
cancers, which is supported by our finding of fewer
interval cancers in the intervention group (18 vs 35). No
breast cancers were detected by clinical examination
alone in the intervention group. By contrast, eight breast
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" Intervention group (n=36 752) Control group (n=35 965)
Screen-detected cancers Interval Screen-detected cancers’ Interval
: : e canicers e : cancers
: A (n=18)" - (n=35)
Tot;il 0 MGrand Only MG+ Ohly US+ " Only CBE+ ‘Tck)t’:al : Only MG+ Only CBE+
(n=184) US+(n=76) = (n=41) (n=67) (n=0) - (n=117) (n=109). (n=8) "
Timesinceinitialscreening (months) e S
) 169(92%)  70(92%)  37(90%)  62(93%) 5(28%)  109(93%) 102(94%)  7(88%) 7(20%)
- >12 15(8%) 6 (8%) 4(10%) 5(8%) 0 13 (72%) 8(7%) 7 (6%) 1(13%) 28 (80%)
Histopathological cancer type® slaclnldliiE s Sabamn
° Non-invasivet 53(29%) 20 (26%) 23 (56%) 10 (15%) 0 2(11%) 31(27%) 30(28%) 1(13%) 8(23%)
~ Invasivet 128 (70%) 56 (74%) 17(42%)  55(82%) 0 16 (89%) 86 (74%) 79 (73%) 7 (88%) 27 (77%)
* Unknown or data 3(2%) 0 1(2%) 2 (3%) 0 (o] 0 0. 0 0
missing
: Si;eofinvasivetumgl)rgon h‘istolqu(m’m‘), i e BRSNS S ; o R
Mean (SD) 153(126) 175(143) 114(8:9) 142(115) O 153(81) 15-1(8-7) 152(8:9) 143(5-9) 177 (80)
25th percentile 9-0 10-0 60 9-0 0 10-0 90 8-0 9-0 120
75th percentile 160 180 140 160 0 210 200 210 170 210
Node status of invasive cancers ; . i . . :
Negative 101(79%)  41(73%)  13(77%) 47(86%) © 10(63%)  54(63%) 47(60%)  7(100%)  17(63%)
Positive 23 (18%) 13 (23%) 2 (12%) 8 (15%) 0 6 (38%) 29 (34%) 29 (37%) o] 10 (37%)
Unknown or data 4(3%) 2 (4%) 2 (12%) 0 0 0 3(4%) 3(4%) 0 0
missing
Data are numbe} (%), unless otherwise |nd|£ated MG=mammography. US—ultrasonography CBE=clinical breast examination. Percentages might not total 100% due to
rounding. *Based on the International Classification of Diseases, terith edition. tIncluding ductal carcinoma in situ and lobular carcinoma in situ. $Including invasive ductal
carcinoma and special type. : :
Table 4: Histological findings

Total (n=72717) . Intervention gfoup" Controlgr‘oup‘ :

Data are number (%). *When cllnlcally indicated, partxupants mlght have undergone two or more types of blopsy
1'14 (33%) i in the mterventlon group and four (17%) inthe control group had breast cancers dlagnosed

; ‘ - (n=36752) (n=35965)
Recalled after first-round screening - 7800 (10-7%) : 4647 (12:6%) 3153(&8%)

* 'Biopsy done* -  2320(32%) 1665 (4-5%) 655 (1.8%)
Fine-needle aspiration | 1662(23%) 1227(33%)  43502%)
Core neédle Eidpsy 583 (0-8%) - 407 (1 1%) 176' (0~5'%')' i
’Vac:'uum—a‘ss?stea biopsy - - 225(03%) 137 (D -4%). - .88 (02%)
Surgical biopsyt 66(01%) - 42(01%) 24(01%)

Table 5: Need for biopsy on the basis of first-round sgreennng :
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cancers were detected by this method in the control
group, which suggests that ultrasonography could
replace clinical examination.

The use of adjunctive ultrasonography was associated
with a 0-17% overall increase in the screening detection
rate. This difference seems to be in accordance with the
conclusions of a review which showed that ultrason-
ography detected an additional 0-03~0-77% of cancers.”
Of note, though, is that the studies assessed were of
heterogeneous design and that particpants were mostly
mammography negative, had heterogeneously or
extremely dense breasts, and that family history was
mixed: some included only first-degree relatives, some
included broader family members, one separated BRCA
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mutations from other family history, and some combined
family and personal history of breast cancer.” Our study
design enabled comparison of incidence of interval
cancers, which was lower in the intervention group than in
the control group. Berg and colleagues® and Corsetti and
colleagues™* had previously shown low interval cancer
rates in women screened with adjunctive ultrasonography.
All women in those studies, however, underwent
ultrasonography screening and the effect could not be
quantified. Our results, therefore, extend these findings.
Specificity was lower in the intervention group than in
the control group. This finding is disadvantageous for
young women. The first reason for low specificity was
the separate categorisation of the mammographic and
ultrasound images, which inevitably led to an increased
recall rate and reduced specificity. Combined assessment
might improve specificity. The JABTS and Japan
Association of Breast Cancer Screening (JABCS) have
proposed guidelines for combined categorisation from
mammographic and ultrasound images.® If these
guidelines are verified, the recall rate is likely to decrease
in routine breast cancer screening programmes. Another
reason for low specificity is that ultrasonography can
detect some lesions that are not visible on mammography
in women with dense breasts. A study in Japan reported
that the recall rate of mammography screening among
33924 women aged 4049 years was 9-9%.* The recall
rate in our study, however, was lower (8-8%) and within
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To keep screening-associated harm to a minimum is
very important.®**** Kasahara and colleagues™ reviewed
harm associated with screening mammography in
144848 women in the general population in Japan, and
compared the data with those from the Breast Cancer
Surveillance Consortium (BCSC) and the JABCS in
2013.” Fine-needle aspiration cytology was used in 1-61%
of cases in JABCS (no data are available from BCSC) and
biopsies, including core needle, vacuume-assisted, and
open surgical methods, were used in 0-93% of cases in
the BCSC and 0-69% in the JABCS. In our study, the
rates for both these assessments were about twice as
high, at 3-34% for fine-needle aspiration and 1.59% for
biopsies, but the detection rate was also around twice as
high (0-50% in our intervention group vs 0-26% in BCSC
and 0-28% in JABCS). Ultrasonography-guided
histological examination is easier, more accurate, and
more reliable than clinical observation of the lesions
alone, and is the main reason for the increased biopsy
rate. In Japan, fine-needle aspiration cytology is preferred
to core needle biopsy for lesions thought to be benign,
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and lesions are histologically assessed when aspiration
cytology is negative. Fine-needle aspiration is less harmful
than core needle biopsy or surgery, and an increase in
biopsy rate might raise the cancer yield, which means
that harm overall might be almost equal to that with
mammography screening alone.

An important limitation of this study is that sensitivity
and specificity were calculated with the data from the first
round of screening. Since characteristics of breast cancer,
such as distribution of tumour size or sojourn time, would
differ between the first and later rounds of screening, our
findings cannot be extended beyond the first round.

Irrespective of ethnic origin and Asian versus non-
Asian countries, about 60% of women in their 40s are
estimated to have dense breasts.*** In this study, 57-7%
of the women were classified as having dense breasts
(scores of 3 or 4 in the American College of Radiology
Breast Imaging Reporting and Data System*) and will be
reported in more detail in the future. Our study makes
an important contribution to understanding of the
efficacy of adjunctive ultrasonography in breast cancer
screening of women aged 40—49 years and provides
generalisable data. Ultrasonography could offer a low-
cost way to increase sensitivity and detection rates of
early cancers in women with dense breasts. Long-term
follow-up is needed to assess whether the combined
approach could reduce the frequency of advanced breast
cancers at detection and breast cancer mortality.
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Purpose: We examined the relationship between fecal occult blood test (FOBT) screening
behavior and beliefs regarding FOBT screening in order to formulate effective measures to
improve FOBT screening rates. Method: In June 2010, we conducted a cross-sectional
questionnaire survey of 600 randomly selected individuals aged 40-60 years who were
registered participants of Refine, which was an internet research company to cooperate with
this study. We assessed CRC knowledge, perceived risk of CRC, perceived severity of
CRC, concern for CRC, beliefs of FOBT screening, FOBT screening behavior, and
demographic variables. Result: There were 592 valid responses (from 294 males and 298
females; mean age 53.96+8.39) in the final analysis. A total of 266 (44.9%) underwent
FOBT in the year preceding the survey. Factor analysis relating to the beliefs of obtaining
FOBT demonstrated five factors (@ =0.829) including: (1) perceived barrier, (2) subjective
norms, (3) low importance, (4) descriptive norms, and (5) non-necessity. Descriptive norms
were found to be a promoting factor (OR=1.18, C1=1.09-1.28), and perceived barrier
(OR =0.88, C1=0.84-0.94) and low importance (OR=10.91, C1=0.82-0.99) were inhibiting
factors of FOBT screening behavior. Conclusion: This study suggests the following three
actions can effectively improve the cancer screening rate: (1) promotion of public awareness
that everyone should be regularly screened for cancer, (2) informing the public about the
ease of obtaining FOBT, and (3) promotion of the importance of FOBT.
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1. Introduction

While the global colorectal cancer (CRC) incidence is increasing, the incidence in Japan has had
a particularly large recent increase (Center, Jemal, & Ward, 2009). It is widely accepted that
early detection and treatment of CRC can improve prognosis, and that fecal occult blood
testing (FOBT) and colonoscopy significantly decrease CRC mortality rates (Lee et al., 2007;
Levin et al., n.d.; Nancy et al.,, 2009; Rex, Johnson, Lieberman, Burt, & Sonnenberg, 2000;
Saito et al., 1995; Zauber et al., 2012). CRC screening guidelines in Japan recommend a
yearly FOBT (a 2-day immunochemical FOBT) as the first stage of CRC screening in people
over 40 years of age. The government notifies the eligible individuals with a recommendation
to undergo FOBT for CRC screening, which includes the description of how and where to
receive the FOBT kit and the price of the kit. Then the eligible individuals are expected
to contact the predetermined hospital to receive the FOBT kit, collect the samples, and
submit it to the clinic for testing (Tomotaka et al., 2005). The cost of FOBT varies depending
on the municipality of residence, but the municipality partially bears the cost, which in turn
lowers the cost born by the eligible individual to less than 1000 JPY (about 8 USD).
However, a recent research shows that the CRC screening rate in Japan remains low at under
30% (Matsuda et al., 2012), which needs to be increased in order to raise awareness of CRC
screening. It is clear that improving the CRC screening rate is essential to prevent CRC-
related deaths strongly. It is also essential to clarify what psychological factor affects the screen-
ing behavior.

Several previous studies have described predictors associated with CRC screening behavior,
including high income, education level, health insurance (Liang, Phillips, Nagamine, Ladabaum,
& Haas, 2006; Rawl et al., 2005), physician and family recommendations, fear and knowledge of
CRC, and health literacy (de Bosset, Atashili, Miller, & Pignone, 2008; Manne et al., 2002; Ng,
Tan, Teo, Seah, & Phua, 2007, Peterson, Dwyer, Mulvaney, Dietrich, & Rothman, 2007). Then
predictors of whether or not a person follows guidelines of FOBT screening include age, type of
medical insurance, recommendation from a healthcare provider, knowledge of CRC and FOBT
(procedure, importance of FOBT, and cancer curability), and perceived discomfort of collecting
stool samples (de Bosset et al., 2008; Jones, Devers, Kuzel, & Woolf, 2010; Liang et al., 2006;
Manne et al., 2002; Matsuda et al., 2012; Ng et al., 2007; Peterson et al., 2007; Rawl et al., 2005).
In Japan, these predictors have been researched in gastric and breast cancer screening behavior.
Research of cancer screening predictors regardless of the cancer type revealed an association
between targets’ behavior and demographic factors such as age, income, medical insurance, regu-
larity of hospital visits, and education background (Watanabe, 2003). Gastric cancer screening
research based on the Health Belief Model (Janz & Becker, 1984) described a negative correlation
between ‘seriousness’ and ‘barriers’ (Tsubono, Fukao, Hisamichi, Sugawara, & Hosokawa,
1993). Additionally, a similar survey targeting breast cancer patients indicated that ‘barrier of
screening’, ‘low importance’, and ‘subjective norms’ influence screening behavior (Nagatsuka,
Arai, & Hirai, 2009; Seki et al., 2011).

It has been believed that extremely low awareness toward CRC and its screening programs

- results in the present status of screening participation. However, factors influencing CRC screen-

ing behavior have never been investigated in Japan. Knowledge of the current CRC screening
situation and identification of modifiable cognitive factors including individual attitudinal
factors are essential to formulate effective measures to improve screening rates. The purpose of
this study is to examine the relationship between FOBT screening behavior and beliefs relating
to FOBT.
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2. Method
2.1. Participants and survey design

A population-based cross-sectional survey targeting regional residents was conducted through the
internet in late June 2010. We requested registered participants of Refine, which was an internet
research company to cooperate with this study. As numerical standards of participation of CRC
screening (FOBT) are set for the populationaged 4069, the age eligibility for this study was
40—69 years of age. In addition, we excluded from the study people with histories of CRC or
ulcerative colitis, or who are involved in the healthcare industry, the pharmaceutical industry,
or medical equipment manufacturing and distribution. We then extracted 600 participants as
eligible candidates after equalizing the number of candidates in each age and gender group.

2.2. Ethical considerations

We commissioned an internet research company to perform the survey, and our researchers did
not meet the participants in person. We converted the collected private information and response
data into ID numbers to make each candidate anonymous. The first page of the questionnaires
clearly described that the personal identifiable information would not be disclosed, and the col-
lected data would only be used for this study and would be disposed of after a certain period.
This study was approved by the Ethics Committee of Osaka University, Graduate School of
Human Science.

2.3. Measures

We created a questionnaire with reference to the established theoretical models of health behavior
including the Health Belief Model (Janz & Becker, 1984), the Theory of Planned Behavior
(Ajzen, 1991), Trans-theoretical Model (Prochaska & Velicer, 1997), and social cognitive
theory (Bandura, 1998) in previous studies (Subramanian, Klosterman, Amonkar, & Hunt,
2004), all of which can be used to assess CRC screening behavior. We created the questionnaire
for this study after discussions involving graduate students majoring in psychology, researchers of
medical psychology, medical social workers, and clinical psychologists. We modified the ques-
tionnaire items used by previous studies in Western populations as some items were considered
unsuitable for Japanese culture.

2.3.1. Background variables

Demographics and health: The variables recorded for demographics and health were (1) age and
gender, (2) smoking habits, (3) drinking habits, (4) exercising habits, (5) cancer insurance, (6)
familial history of CRC, and (7) regularity of hospital visits.

CRC knowledge: Thirteen items testing CRC knowledge were asked including the nature of
CRC morbidity and mortality, risk of CRC morbidity, and CRC screening tests. We developed
these items with reference to our previous studies (Nagatsuka et al., 2009; Seki et al., 2011). Sub-
jects were asked whether they already had knowledge of each item (I already know/I did not
know), and the answers were subjected to a CRC knowledge assessment.

Exposure to CRC screening information: The information source for CRC knowledge screen-
ing consisted of 10 variables including TV commercials, magazines, and direct mails from public
administrations. We asked participants how often they have been exposed to these information
sources, and the result was measured using a 6-point Likert scale (1 =never seen, 6 = frequently
seen).
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2.3.2. Psychological variables

Perceived risk of CRC: Perceived risk has been assessed in many studies (Janz & Becker, 1984).
In this study, 3 items were used with reference to previous studies (Liang et al., 2006; Seki et al.,
2011): (1) personal risk for CRC in males in the same age group measured with a 3-point Likert
scale (I = lower, 3 = higher); (2) personal risk for CRC in females in the same age group measured
with a 3-point Likert scale (I = lower, 3 = higher); and (3) a 0-100 scale rating of lifetime risk of
CRC morbidity.

Perceived severity: In this assessment, we used two items with reference to the gastric cancer
severity assessment by Tubono (Tsubono et al., 1993): (1) If you are diagnosed with CRC, how
curable do you think it is? (1 = almost incurable, 5 = absolutely curable) and (2) How much easier
is it to cure CRC than to cure other illnesses? (1 =much more difficult, 5 =much easier).

CRC worry: Four items with referenced to Lerman et al. (1991) were used to assess the degree
of CRC worry. These items include an assessment of degree of worry about undergoing CRC
screening and its impact on mood and daily life. The items were measured by a 5-point Likert
scale (1 =strongly disagree, 5 =strongly agree).

Beliefs of FOBT: Twenty-two items about beliefs regarding undergoing FOBT were devel-
oped with reference to three previous studies (Liang et al., 2006; Matsuda et al., 2012; Vernon,
Myers, & Tilley, 1997). These items were constructed on the assumption of four psychological
factors including perceived barrier, low importance, subjective norm, and descriptive norm.
We modified perceived barrier and low importance, which were confirmed to be valid in previous
studies about breast cancer screening in Japan (Seki et al., 2011), to make them suitable for CRC
screening. We also adopted subjective norm and descriptive norm as questionnaire items because
they are reportedly associated with CRC screening behavior (Sieverding, Matterne, & Ciccarello,
2010). Participants were presented with an item: ‘Read each question about thoughts and environ-
ment that may exist assuming that you are undergoing an FOBT, and choose a number that cor-
responds to your response’, which measured the level of agreement using a 5-point Likert scale
(1 =strongly disagree, 5 = strongly agree).

Self-efficacy: Self-efficacy is one of the main predictors of health behaviors (Bandura, 2004),
and previous studies that investigated the predictors of screening behavior have adopted self-
efficacy (Galvin, Fu, Nguyen, Glasheen, & Scharff, 2008; Salz et al., 2009). In this study, we
adopted eight items that were used by Togari, Yamazaki, Koide, and Miyata (2006) in an assess-
ment of self-efficacy for health management, for example, ‘I think I can manage my health well’
and ‘I usually manage my health well’. The level of agreement on the items was measured by a
5-point Likert scale (1 =strongly disagree, 5 = strongly agree).

2.3.3. Outcome variable

Current FOBTI-screening behavior: FOBT was used for CRC screening in this study because
FOBT is generally considered as the standard for CRC screening in Japan. We explained the
details of the FOBT procedure in the space above the question to provide an understanding of
the correct way to take the test. Furthermore, since yearly FOBT screening is recommended,
we provided a simple question: ‘Have you done FOBT in the past year?’ to assess current
FOBT screening behavior.

2.4. Statistical analyses

Initially, we checked ceiling effect and floor effect of 22 items regarding beliefs of FOBT. Sec-
ondly, we employed the maximum likelihood method and the promax rotation method to
analyze an exploratory factor. After extracting the factor structure, we performed the confirmatory
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factor analysis using the maximum likelihood method to test whether the extracted factor structure
fitted the data. Then, we calculated the total score of each subscale and performed univariate logis-
tic regression analyses to assess the association between the FOBT screening state and each inde-
pendent variable. Finally, we performed multiple logistic regression analyses to assess the

“association between beliefs of FOBT screening and FOBT screening behavior. The choice of mod-

erator variables was made with reference to a p value of less than 0.25 in bivariate analysis results.
For all analyses, we analyzed dates using the two-tailed test, with p value of less than .05 con-
sidered statistically significant. A likelihood ratio test determined statistical significance of predic-
tors for multiple logistic regression analyses. SPSS for Windows 17.0J was used for all statistical
analyses except for the confirmatory factor analysis, for which AMOS 14.0J was used.

3. Result
3.1. Background of participants

Of 600 participants, 592 (294 males and 298 females) responded to the questionnaire completely
(98.7% response rate). The mean age of participants was 53.96 + 8.39 years (range 40—69). A
summary of other variables is presented in Table 1. Table 2 shows the results of CRC knowledge.
The most unacknowledged item was ‘CRC is the second most common cancer among Japanese’
(16.6%). On the other hand, ‘Most people are cured if the CRC is detected early’ (77.0%) was the
most acknowledged item. Finally, 266 participants (44.9%) underwent FOBT in the past year. We
found a significant difference only in those subjects in their 60s, and also noticed that more males
tended to get the FOBT than females (y*=4.50, p=.047).

3.2. Beliefs of FOBT

Initially, we specified skewed items in the 22 items used to assess the beliefs regarding FOBT.
Although a slight occurrence of floor effects was observed during the assessment of four items

Table 1. Demographics and health states (n=592).

% or mean(SD)

Demographics
Age : 54.0(8.39)
Gender
Male 49.7
Female 50.3
Region of residence
Hokkaido/Tohoku 7.1
Kanto 42.7
Hokuriku/Chubu 14.4
Kinki1 21.8
Chugoku/Shikoku 6.9
Kyushu/Okinawa 7.1
Health states
Cancer insurance 51.2
Familial history of CRC ‘ 13.0
Smoking habits 46.5
Drinking habits 62.8
Exercising habits 32.6
Regular hospital visit 40.4
Exposed information ' 21.8(8.8)
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Table 2. Result of CRC knowledge.

Items : Already knew %
Most people are cured if the colorectal cancer is detected early 456 77.0
The first screening test to detect a colorectal cancer is a stool test (FOBT) 411 69.4
A colorectal cancer with symptoms accompanied by bloody stool is already 366 61.8
advanced in many cases
The risk for colon cancer is high if there is a family history of colon cancer 342 57.8
A colonoscopy is carried out when the FOBT result is positive 341 57.6
A lifestyle is related to the cause of colon cancer 337 56.9
A colorectal cancer is a preventable disease 273 46.1
The risk of a colon cancer increases as the age advances 247 41.7
Colorectal cancer is a disease resulting from an expanding malignant growth in the 225 38.0
colon and the rectum
A colorectal cancer is the second most common cancer among Japanese 98 16.6

categorized in Subjective norms, we considered these items important in this study and decided to
use them in the subsequent analysis. We then yielded a S-factor structure to analyze the explora-
tory factor of the 22 items by using the maximum likelihood method and the promax rotation
method. We deleted items with a factor loading of less than 0.4, then reanalyzed 20 items and
determined a 5-factor structure. We interpreted these subscales as: (1) Perceived barrier, (2) Sub-
Jective norms, (3) Low importance, (4) Descriptive norms, and (5) Non-necessity. Calculating
internal consistency (Cronbach’s alpha coefficients) of this scale indicated that the coefficient
alpha was .829 for the total score. Alpha ranged from .61 for Non-necessity to .92 for Subjective
norms for this subscale (Table 3). Additionally, we determined the validity of this scale by adopt-
ing the confirmatory factor analysis using the maximum-likelihood method. We obtained ade-
quate fit index as the result of a confirmatory factor analysis regarding the models of these five
factors: chi-square (df=163)=665.78, p <.001; GFI1=0.89; AGFI=0.86; RMSEA =0.072.

3.3. Relationship between beliefs of FOBT and FOBT-screening behavior.

Results of univariate logistic analysis indicated that Perceived barrier (OR =0.83, 95% Cl=
0.80-0.86), Subjective norm (OR=1.07, 95% Cl=1.03-1.11), Low importance (OR=0.75,
95% C1=0.70-0.80), and Descriptive norm (OR=1.31, 95% Cl=1.22-1.41) were associated
with Beliefs of FOBT (OR =1.02, 95% Cl1=0.96-1.10). Then we conducted a multiple logistic
regression analysis, which indicated that predictors of FOBT screening were Perceived barrier
(OR=0.87, 95% C1=0.84-0.92), Low importance (OR=0.91, 95% Cl1=0.84-0.99), and
Descriptive norm (OR=1.18, 95% Cl=1.09-1.28) (Table 4).

4. Discussion

Despite the fact that FOBT is part of the recommended CRC screening in Japan, the screening rate
remains low. An effective measure is needed to raise the CRC screening rate in Japan. In this
study we intended to elucidate the relationship between FOBT screening behavior and beliefs
of FOBT, both of which are manipulative variables.

Firstly, we extracted Perceived barrier and Low importance as inhibiting factors of FOBT
screening behavior. Perceived barrier consisted of inconvenient operating hours of medical insti-
tutions performing FOBT, waiting time, and cost. Perceived barrier shows an association with
structural barriers such as cost and unsuitable screening hours that are revealed in this study,
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