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Mammography is the only method of breast cancer screening that has established evidence of
a mortality reduction. However, mammography does not achieve sufficient accuracy in the
high-density breasts of patients <50 years of age. In 2009, the US Preventive Services Task
Force revised its recommendation for breast cancer screening in women aged 40—-49 years
from Grade B to C because the net benefit was relatively small for this age bracket. The net
benefit of screening is the sum of benefits and harm and should always be monitored especially
in population screening. A high recall rate, an inefficient number needed to invite for screening
to prevent one breast cancer death, a high false-positive rate and unnecessary additional
imaging for women aged 40—-49 years are great concerns of mammography screening.
Overdiagnosis is also a detriment of mammography screening; however, it may have a limited
effect on women aged 4049 years. Establishment of new evidence for breast cancer screen-
ing, such as ultrasonography screening, is needed in order to create a more effective screening

system.

Key words: breast cancer screening — mammography — net benefit — harm — ultrasonography

INTRODUCTION

The purpose of screening is to diagnose patients sooner so their
prognosis can be improved through earlier intervention.
To assess the effect of a breast cancer screening program,
randomized controlled trials (RCTs), which compared mam-
mography screening as an intervention group with a non-
intervention control group, have been performed since the
1970s (1—35). A meta-analysis of seven RCTs that included 13
years of follow-up estimated a 16% reduction in breast cancer
mortality in the women invited for screening (6). On the basis
of this result, many countries have adopted mammography as a
national breast cancer screening program. Although the inci-
dence of breast cancer still has been increasing, some countries
have successfully reduced breast cancer mortality (7,8). Thus
far, screening with mammography has been the gold standard
all over the world. On the other hand, since the time screening
programs were endorsed, there has been debate, at times,
sharply polarized, over the magnitude of their benefit and harm

and the balance between them. In 2009, the US Preventative
Services Task Force (USPSTF) published its updated guide-
lines for screening mammography (9). They comprehensively
assessed the efficacy of breast cancer screening in terms of the
net benefit, which is the sum of benefits (mortality reduction)
and harm (radiation exposure, pain, anxiety, overdiagnosis and
false-negative and false-positive mammography results). As a
result, the USPSTF revised their recommendation for breast
cancer screening of women aged 40—49 years from Grade B to
C because the net benefit was relatively small for this age
bracket. This revised guideline created a sensation among the
countries that had recommended mammography screening for
women aged 40—49 years. The Canadian Task Force on
Preventive Health Care also updated their guidelines for breast
screening in 2011 and concluded that the reduction in mortality
associated with screening mammography is small for women
aged 40—74 years at average risk of breast cancer (10). They
also noted a greater reduction in mortality is seen with mam-
mography for women at average risk aged 50—74 years than

© The Author 2014. Published by Oxford University Press. All rights reserved.
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614 Controversies in breast cancer screening for women

among similar women aged 40—49 years; however, harms of
overdiagnosis and unnecessary biopsy may be greater for
younger women than for older women.

As a result of these debates, it is obvious that there have
been controversies in breast cancer screening especially for
women aged 40—49 years. Although it is difficult to find the
best way to dealing with it, the purpose of the present narrative
review is to sort out and clarify the controversies in screening
for younger women and to help to seek a solution to this
matter.

METHODS

We conducted a literature search using PubMed with the fol-
lowing keywords ‘Breast cancer screening’ and ‘benefit’ and
‘randomized’. Some review articles published in 2011-2013
were selected as basic reference to investigate older literature.
Then we conducted again literature search using PubMed with
the following keywords: ‘mammography’, ‘breast cancer’,
‘screening’; ‘randomized’, ‘premenopausal’, ‘40 years’ and
‘older than 40°. Literature research period was from 2005 until
2013. We retrieved the individual articles and completed our
search using the reference lists of the articles and other review
articles. As meta-analyses have already been done and as they
include estimates of the effect of screening for different age
groups, we did not intend to carry out a new meta-analysis.

BENEFIT OF BREAST CANCER SCREENING
(MORTALITY REDUCTION)

For women aged 3949 years, eight reliable RCTs provided
data for a meta-analysis [Health Insurance Plan (HIP) of
Greater New York (1), Canadian National Breast Screening
Study-1 (2), Stockholm (3), Malmo (3), Swedish Two-County
(two trials) (3), Gothenburg (4) and the Age Trial (5)].
Combining results, the pooled relative risk (RR) of breast
cancer mortality for women randomly assigned to mammog-
raphy screening was 0.84 [95% credible interval (Crl),
0.74—0.95], which indicates a 16% reduction in breast cancer
mortality and was in favor of screening (5). On the other hand,
the estimated RR of breast cancer mortality for women aged
50—59 years and 60—69 years with invited screening was 0.86
(Crl, 0.75—0.99) and 0.68 (CrI, 0.54—0.87), respectively. This
result showed that the effect of mortality reduction in women
aged 39—49 years is smaller than that of women aged 60—69
years; however, it is almost the same level as that of women
aged 50—59 years (9).

Even though RCTs potentially provide the most reliable in-
formation on the effect of breast screening, we have to always
pay attention to various biases. For example, the trials, except
for the Age Trial, were not specifically designed to study the
effect of screening in younger women,; for those trials in
which women younger than 50 years at study entry had been
included, it was unclear whether the extent of any benefit in
these women was because of screening after they reached

50 years of age. The Age Trial was specially designed to
avoid those biases by studying the effect of an annual invita-
tion to mammography starting at age 40 years, compared with
that of an uninvited control group (5). After 10.7 years of
follow-up, the RR was 0.97 [95% confidence interval (CI),
0.89—1.04] for all-cause mortality and 0.83 (CI, 0.66—1.04)
for breast cancer mortality among women randomly assigned
to screening. This result did not provide a significant differ-
ence regarding breast cancer mortality; however, the trend of
the result was consistent with a meta-analysis of previous
studies.

In 2009, the USPSTF revised its recommendation for breast
cancer screening in women aged 40—49 years from Grade B
to C because of an inefficient number needed to invite (INNI)
for screening to prevent 1 breast cancer death in this age group
(11). The estimated NNI in patients aged 39—49 years was
1904 (Crl, 929-6378) over several screening rounds that
varied by trial (2—9 rounds) and 1120 years of follow-up.
The NNI for women aged 50—59 years was 1339 (Crl, 322—
7455), and the NNI for those aged 60—69 years was 377 (Crl,
230—1050). Thus, they concluded that the net benefit was
smaller for women aged 40—49 years with a larger NNI than
that of women aged 50—59 years.

HARM ASSICTATED WITH BREAST CANCER
SCREENING

Various consequent events and results associated with breast
cancer screening may be considered harmful. The net benefit
of screening that is the sum of the benefits and harm should
always be monitored especially during population screening.
Potential harmful events include the consequences of false-
positive and false-negative test results, unnecessary additional
imaging, fine-needle aspiration cytology (FNA), biopsy, over-
diagnosis, radiation exposure, pain during procedures, patient
anxiety and other psychological responses (9).

FALSE-POSITIVE AND FALSE-NEGATIVE
MAMMOGRAPHY RESULTS, ADDITIONAL
IMAGING AND BIOPSIES

The cumulative risk of false-positive mammography results
have been reported ranging from 21 to 49% after 10 mammog-
raphy examinations for women in general and up to 56% for
women aged 40—49 years (12—14). Data from the Breast
Cancer Surveillance Consortium (BCSC) for regularly
screened women that were based on results from a single
screening round indicated that false-positive mammography
results were common in all age groups but were most common
among women aged 40—49 years (97.8 per 1000 women per
screening round). Conversely, screening-detected invasive
cancer rates were lowest among women aged 40—49 years
(1.8 per 1000 women per screening round) and increased with
age (9). Rates of additional imaging were highest among
women aged 40—49 years (84.3 per 1000 women per
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screening round) and decreased with age. According to data
from Japan, the recall rate (9.9%) and false-positive rate
(9.6%) were higher among women aged 40--49 years than that
of the other age brackets, with statistical significance (P <
0.001) (15). These data were consistent with the BCSC data,
In Japan, the rates of additional imaging, FNA and biopsy
were also significantly higher for women in their 40s than that
of the other age brackets (P << 0.001), whereas in the BCSC,
the biopsy rates were lowest among women aged 4049 years
(9.3 per 1000 women per screening round) and increased with
age. The harm, in terms of false positivity, unnecessary add-
itional imaging and biopsy, was highest for women aged 40—
49 years in Japan, but less than that of the BCSC in all age
brackets. In addition, the cancer detection rate per 1000
screened Japanese women aged 4049 years was 2.8 that was
slightly higher than that of the 2.6 recorded in the BCSC data.

SENSITIVITY

Published data on the sensitivity of mammography screening
are limited. To calculate the proper sensitivity of screening, it
is necessary to obtain all breast cancer cases that may exist at
screening. In the Age Trial, an RCT that was designed specif-
ically to study the benefit of starting mammography screening
beginning at the age of 40, the sensitivity of first screening
was reported to be 73.6% (5). In data from Japan, Suzuki et al.
(16) showed the estimated proper screening sensitivity using a
population-based cancer registry. The sensitivity was lowest
among women aged 40—49 years (71.4%) and increased with
age. Sensitivity among women aged 5059 years was 85.8%
and among those aged 60—69 years was 87.2%. They also
demonstrated the sensitivity of mammography in association
with different breast densities and ages. Among women
4049 years of age, the sensitivities in extremely dense and
dense breasts were 50.0 and 60.0%, respectively. In women
5059 years of age, the sensitivities in extremely dense and
dense breasts were 50.0 and 66.7%, respectively. In women
60—69 years of age, the sensitivities in extremely dense and
dense breasts were 57.1 and 78.6%, respectively.

OVERDIAGNOSIS

Some screening-detected cancers may never progress to be
symptomatic in the absence of screening, and some women
might die from other cause(s) before the cancer becomes
evident (17). Nonetheless, these cancers are treated. This
adverse consequence (harm) of screening is called overdiag-
nosis or overdetection. In general, the purpose of screening is
to diagnose the cancer sooner so the prognosis can be
improved by earlier intervention; however, earlier detection
may cause overdiagnosis. So far, it is difficult to judge
whether a particular woman has had an over-diagnosed cancer
or whether individual tumors are overdiagnosed. Bleyer et al.
(18) argued that whatever the mortality benefit, breast cancer
screening involved a substantial harm, as the increased
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detection of additional early-stage cancers was not matched
by a reduction in late-stage cancers. In the USA, the introduc-
tion of screening mammography was associated with a doub-
ling in the number of carly-stage breast cancer cases that were
detected cach year, from 112 to 234 cases per 100000
women, an absolute increase of 122 cases per 100000
women. Concomitantly, the rate at which women present with
late-stage cancer has decreased by 8%, from 102 to 94 cases
per 100 000 women, an absolute decrease of eight cases per
100 000 women. With the assumption of a constant underlying
disease burden, only eight of the 122 additional early-stage
cancers diagnosed were expected to progress to advanced
disease.

The most reliable estimate of overdiagnosis was reported in
three RCTs, in which women in the control group were not
offered screening at the end of the trial. These three trials were
the Malmo (19) and two Canadian trials. The trend regarding
overdiagnosis was similar in three trials. The estimated rate of
overdiagnosis ranged from 16.0 to 22.7% in cancers diag-
nosed during the screening period in women invited for
screening and ranged from 9.7 to 12.4% in cancers diagnosed
over a whole follow-up period in women invited for screening
(20). Overdiagnosis may have a greater effect on women with
shorter life expectancies because of age and comorbidities.
Conversely, overdiagnosis may have a limited effect on
women aged 4049 years.

RADIATION EXPOSURE

There were no studies directly evaluating the radiation expos-
ure from mammography screening and consequent breast
cancer. As it required, on average, 7 mGy to obtain two-view,
bilateral mammography images (21), yearly mammography
screening for one decade with the potential of additional
imaging would expose an individual to ~60 mGy. A recent
case-control study found that for women exposed to diagnos-
tic radiographs for screening or monitoring tuberculosis, the
estimated radiation dose was 600 mGy to the breast and
patients who had pneumonia or therapeutic radiation for a pre-
vious cancer had an increased risk of breast cancer (22). On
the other hand, radiation for heart catheterization, scoliosis,
back/spine problems, gastrointestinal problems or other un-
specified chest radiographs was not associated with an
increased risk. There was no study indicating an increased risk
from screening mammography radiation, even in those
patients exposed at relatively younger ages, from 40 to
49 years.

DISCUSSION

Screening is concerned with the detection of disease at an
early stage, with the expectation that treatment will be more
effective if begun earlier in the disease process. There is no
room for doubt that the principle benefit of screening is mor-
tality reduction; however, the secondary benefits of early
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detection, such as an increase in breast-conserving surgery,
omission of axillary lymph node dissection with sentinel
lymph node biopsy and improved quality of life, might be con-
sidered for women with longer life expectancies.

Several randomized trials regarding mammography screen-
ing showed the usefulness of mammography screening in
women aged 50 years and over with statistical significance;
however, the effectiveness in women aged 40—49 years is
controversial (23,24) (Fig. 1). In 2009, the USPSTF recom-
mended that starting regular screening mammography before
the age of 50 years should be an individual decision that takes
the individual patient’s context into account, including the
patient’s values regarding the specific benefits and harm. As
background to that recommendation, in terms of the benefit,
screening mammography for women aged 40—49 years
results in a 15% mortality reduction, and it was acknowledged
to have a benefit in eight RCT meta-analyses. On the other

Relative risk
Study (95% CI
Canada -—-—-—-&--— 0987074, 120
fMalmo 1 = 082 (0.22, 120}
UK age Trial R e 0.83 (0.66, 1.04)
Goteborg 0.70 (046, 1.06)
Kopparberg 072038, 1.37}
HIP {New York} B e o 0.78 (0.56, 1.08}
tackholm 0.96 {048, 1.91)
OsterGotland 103 (058, 1.84)
Overall \’::’» 0.84 (0.73, 0.96)
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08 o8 ¥ 125 18

Favors screening Favors no screening

Figure 1. Breast cancer mortality results of the randomized mammography
trials in women younger than 50 years [adapted from the Cochrane Review (6)].

Table 1. Summary of RCTs of mammography screening

hand, the net benefit is smaller for women aged 40—49 years
with a larger NNI than that of women aged 50—59 years so
the USPSTF revised their recommendation. The Canadian
Task Force on Preventive Health Care followed the statement
and revised their recommendation for the same reasons (10).
Although careful consideration must be given to the net
benefit of screening, there are some opposing arguments
against the USPSTF (25,26). Saika et al. (27) argued that the
USPSTF did not consider different follow-up periods while
comparing the NNI by age group. Shorter follow-ups for
women aged 40—49 years will lead to a lower cumulative
mortality, which results in an overestimation of the NNIL They
adjusted for the follow-ups from the trials, and the estimated
NNIs for women aged 40—49 years were 1599 with a 15-year
follow-up and 1199 with a 20-year follow-up. These NNIs
were almost the same level as that of the NNIT of 1339 for
women aged 50—59 years that were regarded as adequate to
start mammography screening.

The USPSTF also indicated that the recall rate, false-
positive rate and unnecessary additional imaging rate were
relatively higher for women aged 40—49 years than that of
those in other age brackets according to the BCSC data. These
data were consistent with that of the data from Japan (15),
whereas the biopsy rates were lowest among women aged 40—
49 years that increased with age in the BCSC. The harm in
terms of false positivity and performance of unnecessary add-
itional imaging and biopsy were greatest for Japanese women
in their 40s, but less than that of the BCSC in all age brackets.
Thus, screening mammography appeared to be less harmful in
Japan than in the USA. A high recall rate, a high false-positive
rate and unnecessary additional imaging for women aged
40—49 years were the great concerns of mammography

Study (duration) Screening protocol Frequency Age Screening Control Relative risk (95% CI)
HIP (1963—69) 2V MM CBE 12M 40—49 13740 13 740 0.78 (0.56—1.08)
4 rounds 50—64 16 505 16 505 0.78 (0.60—1.01)
CBNSS-1,2 (1980—87) 2V MM CBE 12M 4049 25214 25216 0.97 (0.74-1.27)
4—5 rounds 50-59 19711 19 694 1.02 (0.78—1.33)
Stockholm (1981—-85) 1IVMM 28M 40—49 14 842 7103 0.96 (0.48—1.91)
2 rounds 50—64 25476 12 840 0.64 (0.41-1.01)
Malmo (1976—90) 1or2VMM 18—24M 4549 3658 3769 0.52(0.22—1.02)
5 rounds 50—69 17430 17426 0.86 (0.64—1.16)
Kopparberg (1977—~85) VMM 24M 40—-49 9582 5013 0.72 (0.38—1.37)
4 rounds 50-74 29007 13551 0.55 (0.42—0.73)
Ostergotland (1977—85) 1VMM 24M 40-49 10262 10573 1.03 (0.58—1.84)
4 rounds 5074 28229 26 830 0.71 (0.56—0.91)
Gothenburg (1982—88) 2V MM 18M 39-49 11724 14217 0.70 (0.46—1.06)
5 rounds 50—59 9926 15744 0.83 (0.60-1.15)
Age (1991-97) 2V then IV MM 12M 39-41 53884 106 956 0.83 (0.66—1.04)
8--10 rounds

Relative risk of deaths ascribed to breast cancer, 13-years follow-up.

HIP, health insurance plan; 2V MM, two-view mammography; CBE, clinical breast examination.

[Adapted from the Cochrane Review (6)].
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screening, although the age-specific breast cancer incidence
must be considered. Breast cancer incidence increases with
age in the USA, whereas in Japan, the incidence was highest
for women aged 40--49 years (28). Furthermore, mortality
because of breast cancer among Japanese women aged 3564
years is the highest for any type of cancer (28). Therefore, the
establishment of an effective screening system for women
aged 40—49 years is of great importance in Japan. The Japan
Association of Breast Cancer Screening released a statement
that it did not follow the USPSTF recommendation because of
a different trend with the breast cancer incidence between
Japan and the USA and the lack of scientific data on the net
benefit of mammography screening in Japan. The benefit of
screening can be assessed by a single measure of mortality re-
duction. With regard to its harm, however, the weight of each
criterion differs by country, region, incidence, economic
status and personal values. An overall net benefit should be
decided according to all these factors.

The sensitivity in the 4049 age group was significantly
lower than that of the other older groups. One of the most im-
portant and influential factors is the dense parenchyma in
women before menopause. Kolb et al. (29) also showed
low sensitivities in dense breast screening and in women
<50 years of age of 47.8 and 58.0%, respectively. A great
deal of effort has been made to improve the sensitivity in
dense breasts; digital mammography may be one of the useful
candidates for overcoming this problem. Pisano et al. (30)
showed that the overall diagnostic accuracy of digital and film
mammography as a means of screening for breast cancer was
similar but that digital mammography was more accurate in
women under the age of 50 years, women with radiographical-
ly dense breasts, and premenopausal or perimenopausal
women.

The low sensitivity is one of the essential causes for insuffi-
cient effectiveness of the breast cancer screening in the 40—49
age group so that a trial to elevate sensitivity in this age group
and dense parenchyma may have larger potential for the im-
provement than the age group of over 50 years. Another candi-
date is ultrasonography that can improve sensitivity because it
is able to detect breast cancer at an early stage based on mass
shape, even in the dense parenchyma of premenopausal
women. The American College of Radiology Imaging
Network (ACRIN) 6666 is a multicenter protocol to assess the
efficacy of screening ultrasonography (31). Twenty-one inter-
national centers enrolled high-risk asymptomatic women with
dense breasts for three independent annual screening mammo-
grams and ultrasonography. As a result, 40 participants (41
breasts) were diagnosed with cancer: 8 suspicious by ultra-
sound and mammography, 12 by ultrasonography alone, 12 by
mammography alone and 8 participants (9 breasts) by neither.
The diagnostic yield for mammography was 7.6 per 1000
screened women (20 of 2637) and increased to 11.8 per 1000
(31 0f 2637) for combined mammography plus ultrasound;
the supplemental yield was 4.2 per 1000 screened women
(95% CI, 1.1-7.2 per 1000). The ACRIN 6666 provided
promising data on ultrasonography, but some arguments have
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been raised regarding the result, The ACRIN 6666 was a
small-sized study, and the selected participants were high-risk
women. Biases are inevitable in this type of study design;
thus, the evidence level remains low. A high-quality center
conducted the screening in the ACRIN 6666 so it may be diffi-
cult to control the quality of generalization.

The Japan Strategic Anticancer Randomized Trial
(J-START) was the first large-scale RCT to verify the quality
and effectiveness of ultrasonography for breast cancer screen-
ing in women aged 4049 years (32). The committees carried
out an RCT to compare the effectiveness in two screening
groups: mammography with ultrasonography (intervention
group) and mammography alone (control group). The primary
endpoints of this trial were the intergroup comparisons of the
sensitivity and specificity, and the secondary endpoint was the
intergroup comparison of the accumulated incidence rate of
advanced breast cancer during the follow-up period. A total of
76 196 Japanese women aged 40—49 years were enrolled in
J-START by the end of fiscal 2010, with the second screening
was completed by the end of fiscal year of 2012 (31 March
2013). Publication of the primary and secondary endpoints is
expected at the end of 2014 (Table 1).

Endorsement of the new modality can be expected to in-
crease the detection rate; however, it would involve the possi-
bility of increasing the recall rate, which causes detailed
examinations. It is necessary to compile data from the
J-START regarding false-positive and false-negative test
results, unnecessary additional imaging, FNA cytology,
biopsy and overdiagnosis, in order to evaluate the net benefit
of screening ultrasonography for women aged 40—49 years.
The J-START will be able to provide useful evidence regard-
ing cost-effectiveness, quality control and the educational
system on screening ultrasonography.

CONCLUSION

A meta-analysis of prior RCTs of mammography screening
showed a 15% mortality reduction in the invited women
aged 40—49 years. The effect of the mortality reduction in
women aged 40—49 years was almost the same level as that
of women aged 50—59 years; however, the USPSTF recom-
mends against the routine use of screening mammography for
women aged 40—49 years because of its relatively great harm
for this age group. It is necessary to evaluate the net benefit of
breast cancer screening for women aged 40—49 years.
Establishment of new evidence for breast cancer screening
such as ultrasonography screening is needed in order to create
a more effective screening system.
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Participants’ understanding of a randomized
controlled trial (RCT) through informed consent
procedures in the RCT for breast cancer
screening, J-START
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Abstract

Background: It is often difficult to enrol healthy volunteers into a randomized controlled trial (RCT) as there are
barriers to participants’ proper understanding of a trial. This study aimed to evaluate degrees of understanding of
the informed consent (IC) process among healthy volunteers who participated in an RCT. Additionally, factors
associated with degree of understanding were investigated.

Methods: The J-START (the Japan STrategic Anti-cancer Randomized controlled Trial) is an RCT investigating the
effectiveness of ultrasonography screening for breast cancer in women aged 40 to 49 years. To evaluate participants’
understanding of the J-START, we administered questionnaires to 376 Japanese women on the day of enrolment at five
study sites across Japan. The respondents were asked to complete the anonymous questionnaire within 2 weeks. We
assessed objective understanding and perceived subjective understanding of IC using a Japanese version of the Quality
of Informed Consent scale (QulC). Then we analyzed the characteristics of women whose understanding was poor, and
clarified the association between providing information and their understanding of the study protocol.

Results: The average QuIC scores were 782 and 82.2 (out of 100 each) for objective and subjective understanding,
respectively. These are generally acceptable scores for participants’ understanding of an RCT. However, there were four
domains with low scores, indicating poor understanding: (1) experimental nature of the study, (2) potential risks or
discomfort, (3) benefit to self, and (4) compensation.

Conclusions: Healthy volunteers generally well understood the J-START. Nevertheless, there were some domains in
need of improvement. In order to facilitate participants” understanding, it is necessary to provide training to reduce
differences in information-providing procedures between medical centres and to endeavour to provide consistent
information and conditions.

Trial registration: The J-START was registered with the University Hospital Medical Information Network Clinical Trial
Registration (UMIN-CTR), Japan (registration number: UMINOO000Q757), on July 1, 2007.
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Background

It has been suggested that the complex design of a clinical
trial, such as a randomized controlled trial (RCT), is diffi-
cult to understand for participants. Although participants
are enrolled in a trial only after undergoing the informed
consent (IC) process, their understanding of the trial in
which they are participating is often insufficient [1-9].
The following two factors might account for this insuffi-
cient understanding. First, participants cannot distinguish
already established, evidenced examination and treatment
procedures from study protocols necessitated by treat-
ment that has not yet been established [1-5]. Second, it is
difficult to understand the concepts that are characteristic
of RCTs, such as randomization and placebos [5-9].

To our knowledge, no large-scale RCT with more than
70,000 healthy volunteers from the general population
had been conducted in Japan before the Japan STrategic
Anti-cancer Randomized controlled Trial (J-START)
was initiated [10]. The J-START is an RCT on the effect-
iveness of ultrasonography in breast cancer screening
that was developed to assess breast cancer screening in
Japan in 2007.

According to a survey conducted in Japan on the atti-
tudes of the healthy general population toward clinical tri-
als [11], participation in them is widely recognized as a
volunteer activity that provides an opportunity to contrib-
ute to society. However, it has been reported that partici-
pants do not sufficiently understand the definitions and
contents of clinical trials [11]. There are no reports on the
understanding of an RCT targeting a general population
of healthy women in Japan. Moreover, there are guidelines
but no laws about clinical trials except for pharmaceutical
products in Japan. Therefore, as a matter of ethics, clinical
trials conducted in Japan should make an effort to provide
understandable ICs for eligible participants. However,
there is no validity of the ICs provided in Japan with re-
spect to ethics compared with trials in other countries.
Thus, we surveyed the degrees of objective and subjective
understanding of the IC process among J-START parti-
cipants. Additionally, factors associated with degrees of
understanding were investigated. This is a survey study of
the quality of IC given to participants of an RCT to clarify
what would be helpful for future trials.

Methods

Overview of J-START

J-START is a multi-centre RCT with 42 participating me-
dical centres in 23 prefectures across Japan. It is supported
by science research funds from the Japan Ministry of
Health Labour, and Welfare. The aim of the J-START is to
assess the effectiveness of screenings for breast cancer
among women in their 40s. As of 31 March 2011, 76,196
healthy female volunteers had enrolled [12]. The primary
endpoints were sensitivity, specificity, and advanced
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cancer ratio in both screening groups: the intervention
group (women who received ultrasonography in addition
to mammography) and the control group (women who re-
ceived mammography only). The research coordinators
verbally explained the purpose and method of the RCT to
all eligible participants while collecting ICs.

J-START participants were recruited by trained re-
search coordinators. Potential participants were given a
supplementary leaflet by mail before visiting the medical
centres. At the medical centres, an educational video re-
cording of the study was presented and a verbal descrip-
tion and a booklet were provided for IC. The total time
of the educational video was almost 7 minutes, and it
played continuously in the visitors’ waiting rooms of the
medical centres.

Participants and study methods
Of the 42 medical centres participating in J-START, five
medical centres in Iwate, Yamagata, Tokyo, Okayama,
and Okinawa participated in our study. From 10 Novem-
ber 2010 to 31 January 2011, we distributed anonymous
questionnaires to newly enrolled participants regarding
their understanding of the RCT at the five medical cen-
tres in different Japanese prefectures. At the time we re-
ceived approval for this survey in September 2010, only
the above-cited medical centres were recruiting new par-
ticipants; furthermore, only those centres had the proper
personnel for conducting the accompanying research.
We distributed the anonymous questionnaires regard-
ing participants’ understanding of the RCT at the med-
ical centres. Informed consent for participating in our
investigation of participants’ understanding of the RCT
was assumed by response to the questionnaire. The set
of documents distributed to each participant included a
letter describing the purpose and method of the study,
the questionnaire, and a return envelope. Ethical ap-
proval was obtained from the Institutional Review Board
of Tohoku University Graduate School of Medicine on
27 September 2010 (No. 2010-279).

Questionnaire

Objective understanding (actual knowledge) and subject-
ive understanding (self-assessed understanding) were
measured using a Japanese version of the Quality of In-
formed Consent (QulIC), which is a scale established in
the United States to assess participants’ knowledge and
self-assessment of clinical trials [6]. The items cover the
basic elements regarding the protection of human par-
ticipants as stated in US federal regulations (45CFR46)
[13]. In addition to English [6,14-16], the QulIC has been
translated into French [17] and Swedish [18]. It has been
used not only in clinical trials for developing anticancer
agents but also in studies on social support [19] and in a
genome cohort study [14].
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Part A of the Japanese version of the QulC contains
16 items measuring actual knowledge of the basic ele-
ments of IC. The total QulC Part A score represents an
average of the 16 items on objective understanding, ran-
ging from O (lowest) to 100 (highest) [6]. Each item is
measured with a triple-bounded binary-choice format:
“Totally agree”, “Unsure”, and “Strongly disagree”. The
points were given as follows: 100 points for the correct
answer, 50 points for “Unsure”, which is neither correct
nor incorrect, and 0 points for a wrong answer. Answers
without a response were marked “No reply”. There were
four negatively-phrased items, for which the correct an-
swer was “Disagree”, so as to avoid agreement bias that
might result from all correct answers being “Agree” [6].

Part B of the Japanese version of the QulC consists of
14 items assessing subjective understanding of important
elements of the trial. The total score of the QulC Part B
is an average of the scores for the 14 items [6]. Each
item was measured with a quintuple-bounded binary-
choice format: 100 points for “Understood very well”, 75
points for “Generally understood”, 50 points for “Neither
understood nor did not understand”, 25 points for “Al-
most did not understand”, and 0 points for “Did not
understand”.

The J-START is an RCT that enrolled healthy volun-
teers as the participants for breast cancer screening. For
that reason, the QulC questions that pertained only to
Phase 1 clinical studies were deleted (in the original
QuIC full version: questions A6, A7, A8, and A10). We
then had one Japanese and one Chinese healthcare
worker who use English and Japanese on a daily basis
translate the remaining questions into Japanese sen-
tences that would be readily understandable in the
context of current Japanese culture. Next, we had back-
translated that Japanese into English by a different
person who used English and Japanese on a daily basis.
Finally, that back-translated version was checked by a
person whose native language was English. The compre-
hensibility of the technical terms and expressions in not
only the Japanese QulC, but also the full questionnaire
including original items, was checked by having a med-
ical ethics specialist and medical staffers complete the
entire questionnaire. We then made revisions to the ma-
terials based on their replies. To ensure the validity of
the full questionnaire, we evaluated the materials’ reli-
ability by test-retest as following. We asked the new par-
ticipants in J-START, which has the same conditions as
the present study, to answer the full questionnaire,
including the Japanese version of QulC and other items,
twice, at a 2-week interval. Twenty-one participants an-
swered all the questions in the questionnaire twice.
Weighted kappa statistics for QulC ranged from 0.32
(objective risks) to 0.67 (subjective experimental nature
of study), respectively. Cronbach’s alpha values for QuIC
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for internal consistency were 0.57 and 0.89 for Parts A
and B, respectively.

Other questionnaires

We administered additional questionnaires to measure
age, educational level, marital status, work status, and
study allocation of the RCT. These also assessed im-
pressions of materials provided and prior knowledge
about J-START and RCTs. These questionnaires and
the Japanese QulC were validated by the pilot study at
the same time.

Multimedia information materials had been prepared
for J-START (for example, leaflets, educational DVDs).
Their effectiveness was assessed with quintuple-bounded
binary-choice items (“Very helpful”, “Almost helpful”,
“Neither helpful nor unhelpful”, “Almost unhelpful”, and
“Not at all helpful”). In addition, alternative responses
were prepared as follows: “Have not read”, and “Have
not watched”.

The effectiveness of the verbal description during IC
was assessed with the following five questions: (1) “The re-
search coordinator facilitated your understanding”. (2)
“You had an opportunity to ask questions”. (3) “You had
sufficient time to understand the process”. (4) “It was easy
to say ‘no’, if you did not want to continue your participa-
tion”. (5) “You sought further explanation of the study”.
The answer to these five questions was coded as follows: 1
for “Yes” and 0 for “No” or “Unsure”.

Statistical analysis

Continuous variables are reported with means and
standard deviations, whereas categorical variables are
reported as percentages. Bivariate correlations were
conducted between the QulC scores and each inde-
pendent variable. Correlations were assessed using chi-
squared tests. All analyses were conducted using SAS
statistical software (version 9.3; SAS Institute Inc., Cary,
NC, USA).

Results

Participant characteristics

Participant characteristics are shown in Table 1. Of the
745 questionnaires distributed, 376 (50.4%) were returned.
Among 376 survey respondents, almost 70% graduated
from vocational school, junior college, or above. There
were 280 married participants (74.5%), and 308 parti-
cipants (81.9%) were employed. In relation to group allo-
cation of the RCT, 198 participants (52.7%) were assigned
to the intervention group, and 162 participants (43.1%)
were assigned to the control group.

Objective understanding
The results of the objective understanding (QuIC Part A)
are shown in Table 2. The average QuIC Part A score was



