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Table 2. Completion rates of second examination and lack of data

Primary-second examination year Total
2007-2009 2008-2010 20092011 2010-2012
Completion of second examination (%) 79.5 754 73.5 67.0 74.1
Questionnaire (%) 18.8 21.0 21.2 19.5 20.6
Lack of data (%) 1.7 37 54 13.5 53

DISCUSSION

Incidence of breast cancer among Japanese women peaks at
late 40 s, and therefore the establishment of an effective
method of screening for women of this age is an issue requir-
ing an urgent solution. Mammography is the only method of
breast cancer screening that has been scientifically proven
effective in reducing the mortality rate, and as such is an ef-
fective tool, but as reported by us earlier (4), its detection
range for women in their 40 s, many of whom have dense
breasts, is only 73.1%, which is considered insufficient. The
use of ultrasonography is considered to have potential to
improve on this, but there has been a lack of standardization of
breast cancer screening using ultrasonography, and there are
no data proving its scientific efficacy.

To date, multiple reports have been made of the combined
use of mammography and ultrasound in screening (7—9). Each
of these notes that it can be expected to increase detection rates,
but it has been pointed out that there is a possibility of increas-
ing the recall rate at which detailed examinations are necessary,
and while the net-benefit evaluation is important, follow-up of
interval breast cancer was insufficient, few subjects were
studied, and the evidence level was low, with the result that
these studies were insufficient for use as scientific data.
Furthermore, the results of ACRIN 6666 (12), which evaluated
the efficacy of adding ultrasonography to mammography for
high-risk groups, have also been reported. The combined use of
ultrasonography has led to increased detection sensitivity, and
the fact that around 22% of cancer occurrence was detected
using ultrasonography only is worthy of note, but the small
number of participants (2809 cases) and the difficulty in defin-
ing high risk can be cited as issues in this analysis.

Against this background of information, the J-START was
begun as one of the Japanese government’s strategic research
projects in combating cancer, with the objectives of the stand-
ardization of breast screening using ultrasonography and the
verification of its efficacy. The first objective of the project
was to standardize breast cancer examination using ultrason-
ography, and this has been almost completely achieved
through the implementation of training programs relating to
ultrasonography, and the rollout of breast cancer screening
using ultrasonography. The fact that ~2000 doctors and tech-
nicians have now participated in such a training program relat-
ing to ultrasonography examination of the breasts indicates
that ultrasonography breast cancer screening is now possible

throughout the country. Furthermore, the creation of a docu-
ment giving guidance on technical structural issues, and the
fact that its contents and methods have been reported by the
Ministry of Health, Labour and Welfare as an educational/
training achievement are considered to indicate that this stand-
ardization has now been achieved.

The most significant issues in ultrasonography breast
cancer examination, however, are whether or not it is effective
in reducing mortality rates, and data relating to disadvantages,
and these things have to date been unclear. Furthermore, there
is also a need for verification of whether or not quality control
functions correctly in terms of equipment and training.

The second objective of the study was to verify the efficacy
of ultrasonography breast cancer screening using an RCT, and
to this end 76 196 women were newly registered to the study.
This was the first RCT in Japan looking at a large number of
people, and 1s equivalent to the largest studies carried out
throughout the world. The sample size was calculated based
on the hypothesis that adjunct ultrasonography is expected to
improve sensitivity of the intervention group compared with
the control group. Our previous data demonstrated lower
sensitivity of mammography screening, 71% in women aged
40--49, when compared with those in women aged 50—59 and
60—69, 85 and 86%, respectively (4). Assuming that the sensi-
tivity increases from 71 to 86% by adding ultrasonography to
mammography, 42 500 subjects for each arm are needed to
make it 5% statistical significance (two-sided) with 80%
power. Thus, the number of 100 000 subjects (two arms com-
bined) is set to be a targeted sample size to verify the primary
end point, a sensitivity improvement in the intervention group
when compared with the control group. We recruited 76 196
subjects, which still have 75% statistical power based on the
original calculation. In addition, breast cancer incidence is
expected to be higher than that of original calculation, since
the incidence in Japan has been continuously increasing, so
that this study has sufficient power to test the hypothesis.

96.1% of cases recorded were RCTs, and it is particularly
worth noting that 71.1% were individual RCTs, which is con-
sidered to have the highest evidence level. At the same time,
74.1% of women expected to have completed their second
examination by the end of fiscal 2012 had done so. Since the
regular rate of re-examination two years later is almost 50%,
this study in fact achieved a high rate of repeated examination,
thus indicating the high level of awareness of the study among




participants. Furthermore, 20.6% of all participants were
unable to undergo a second examination, but completed a
follow-up survey questionnaire, leaving only 5.3% of partici-
pants, an extremely low level, for whom no information could
be ascertained. The questionnaire asked the subjects to de-
scribe the presence or absence of screening, medical institu-
tion visits and results. If the subject has visited a medical
institution, then the name of that medical institution is
requested. Furthermore, in cases where the consent was
obtained, we ask the medical institutions that were consulted
to provide such information. By matching the information
obtained from the questionnaire with the local registration in-
formation for cancer, we investigated the presence or absence
of interval breast cancer. In this way, we could thus ensure the
quality of follow-up when patients did not undergo a second
examination. The authors are engaged in further follow-up
work to obtain information relating to change of address etc.,
with the aim of reducing this figure in participants for whom
no information was ascertained to <5%.

Interim analysis during the study period has not been per-
formed to date, in order to avoid biasing the results of the
study. After all scheduled second examinations have been
completed, the Data Monitoring and Statistical Analysis
Committees will perform data cleaning, and at that point we
plan to publish analysis results for the primary end points of
sensitivity/specificity, and the rate of detection of cancer.

Japan does not have a mature system of local registration
for cancer, thus making it extremely difficult to ascertain the
status of interval cancers. Without an understanding of inter-
val cancers, however, it is impossible to measure sensitivity,
which is one of the primary end points. In this study, a struc-
ture of implementing a follow-up survey two years after the
initial examination was used to ascertain the status of interval
cancer, and could be said to be a factor that maintains the
quality of the research. Furthermore, following up participants
in the study for whom information was not ascertained 1s one
of the most important outstanding issues, and we are still
engaged in confirming changes of address or removals from
family registers by a process of telephone calls made by the
central data center and postal communications, as well as con-
firming survival or death using demographic statistics. We are
already engaged in confirming changes of address or removals
from family registers with a number of local authorities,
which has resulted in an almost 100% success rate in finding
responses, thereby making it clear that this is an effective
method of follow-up. The results of this research are thought
to likely have a significant impact on the future direction of
breast cancer screening not only in Japan but also worldwide,
thus making it an extremely significant study.

The Great Eastern Japan Earthquake Disaster, which oc-
curred on 11th March 2011, caused destruction to a large area
of the coast between the Tohoku and north Kanto areas.
Several organizations participating in this study are in the
affected regions, and it was anticipated that it would be diffi-
cult for local authorities to implement cancer screening in
some areas during fiscal 2011. Despite this, a total of 70.1%
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women scheduled for second examinations underwent them,
roughly the same percentage as those scheduled for second
examinations in areas not affected by the disaster. Relatively
large numbers of women registered to the project in the disas-
ter area are expected to have moved home, and in the future,
while being sensitive to the psychological issues surrounding
involvement in the disaster, it will be necessary to implement
detailed follow-up surveys.

In terms of future planning, scheduled second examinations
were completed by the end of fiscal 2012, but ascertaining
examination results and the results of detailed examinations,
verification of cases of cancer confirmed only after the end of
the fiscal year, registration of cancer detections and surveys of
prognosis, and follow-up surveys of all women registered to
the study will be required on an ongoing basis beyond fiscal
2013. In future, it will be very important to establish a re-
search structure that facilitates ongoing, long-term, detailed
monitoring, in order to obtain accurate, high-quality data.

At the same time, analysis of this study from the perspective
of medical economics indicates that it is impossible to avoid
the additional costs of screening involved in the introduction
of ultrasonography, but that the increase in the rate of early
breast cancer detection will result in lowered drug treatment
costs, and also reduce rates of reoccurrence and death, thereby
allowing the avoidance of long-term drug treatment involved
in end-of-life care, and facilitating reduced medical costs and
losses to society. A comprehensive evaluation from the per-
spective of medical economics is extremely important, in ref-
erence to current economic information, and future urgent
research/study issues will include the cost of introducing ultra-
sonography and increasing detailed examinations, and surveys
into the physical disadvantages of undergoing needle biopsy,
etc., while at the same time looking not only at the medical
costs of treating breast cancers occurring during the study, but
also at the social burden caused by the requirement for
detailed examinations. We hope to cooperate with specialists
in pharmacoepidemiology and medical economics to further
this research to greater levels.

Mortality rates from cancer are the most important indica-
tors in evaluating the efficacy of cancer screening. The long
natural history of breast cancer, however, means that in order
to demonstrate a significant difference between the two
groups in terms of benefit in reducing mortality rates by
screening, a structure that can implement long-term follow-up
studies of participants is an absolute prerequisite.

CONCLUSION

This study was the first large-scale RCT carried out in Japan.
It required objective judgment regarding the advantages and
disadvantages of the introduction of ultrasonography screen-
ing, and it is anticipated that this J-START project will make a
significant contribution to the establishment of a scientific jus-
tification for its introduction. Furthermore, it is extremely sig-
nificant for Japan to have been able to realize such a
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large-scale RCT study, which it is considered will provide im-
portant pointers in a wide range of clinical trials in the future.

REGISTRATION OF THE PROTOCOL

The J-START was registered on the University Hospital
Medical Information Network Clinical Trial Registration
(UMIN-CTR), Japan (registration number: UMIN000000757),
in 2007.
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[ABSTRACT]

With the introduction of the Cancer Control Act in 2006 and the develop-
ment of basic and prefectural Programes for the Promotion of Cancer Con-
trol in 2007, the Japanese government presented its policy for comprehen-
sive and systematic cancer control. Evidence-based implementation of can-
cer control requires accurate statistical data on cancer. Thus, registration
of cancer patients is crucial for obtaining measurements necessary to cre-
ate such statistical data. An efficient data collection system should there-
fore be established by coordinated efforts toward registration of cancer pa-
tients in the community and in hospitals as well as registration of affected
organs and pediatric cancer patients. The National Clinical Database
should also be updated regularly in order to encourage its use.

Cancer screening, tobacco control, and the universalization of quality can-
cer care are important means of reducing cancer mortality. The basic Pro-
gram for the Promotion of Cancer Control sets a target of achieving a con-
sultation rate of 50% within 5 years. As a control measure, cancer screen-
ing is designed to reduce mortality of the target group. Thus, an effective
screening {supported by sufficient evidence of mortality reduction) needs
to be implemented. Accurate implementation of screening involves (main-
taining high quality through appropriate accuracy control while aiming for
a 100% consultation rate in the target group). In addition, information on
the risks and benefits of cancer screening should be accumulated to verify
that the benefits for the target group outweigh the risks.

Key Words : cancer control, cancer registration, cancer screening, basic
program
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Objective. To examine lifestyle habits and cancer screening behavior in relation to a family history of can-
cer among Japanese women.

Methods. A cross-sectional study was conducted based on baseline data from the Japan Nurses' Health Study
collected from June 2001 to March 2007. Participants were 47,347 female nurses aged 30-59 years residing in 47
prefectures in Japan. We compared lifestyle habits and the utilization of cancer screenings (cervical and breast)
between women with and without a family history of the relevant cancer.

Results, Although there were no differences in lifestyle habits with the exception of smoking status, women

with a family history of uterine cancer were more likely to have undergone cervical cancer screenings (p<0.01).
Women with a family history of breast cancer were also more likely to have undergone breast cancer screenings
regardless of their age (p<0.01), but lifestyle behaviors did not differ. Among women with a family history of
uterine cancer, those with a sister history were more likely to have undergone not only cervical (OR, 1.89;

95% Cls, 1.39-2.58), but also breast cancer screenings (OR, 1.54; 95% Cls 1.13-2.09).
Conclusion. Having a family history of cancer was associated with cancer screening behavior, but not health

promotive behaviors.

© 2013 Elsevier Inc. All rights reserved.

Introduction

Many studies have reported that having a family history of breast or
endometrial cancer particularly among first-degree relatives was associ-
ated with an increased risk of developing those cancers (Beral et al,
2001; Colditz et al., 1993; Lucenteforte et al., 2009; Poole et al., 1998).
In addition, public health and preventive medicine have become focused
on the use of family history for breast cancer prevention (Audrain-
McGovern et al,, 2003; Yoon et al., 2002, 2003). Because a family history
of breast cancer is among the known risk factors of the disease, women at
risk due to their family history should be more motivated to participate
in cancer screenings and encouraged to make changes in lifestyle habits
to promote health than those without such a family history. However, lit-
tle is known about whether Japanese women with a family history of
cancer utilize cancer screening opportunities, and to what extent having
a family history of cancer may influence a woman's health behaviors. The
purpose of the present study was to examine lifestyle habits and cancer

* Corresponding author at: Department of Laboratory Science and Environmental
Health Sciences, Graduate School of Health Sciences, Gunma University, 3-39-15
Showa-machi, Maebashi, Gunma 371-8514, Japan. Fax: +81 27 220 8974.

E-mail address: khayashi@health.gunma-u.ac jp (K. Hayashi).

0091-7435/% - see front matter © 2013 Elsevier Inc. All rights reserved.
http://dx.doi.org/10.1016/j.ypmed.2013.01.017

screening behavior in relation to their family history of cancer among
Japanese women.

Methods
Study population

We conducted a cross-sectional study based on baseline data from the
Japan Nurses' Health Study (JNHS). While public awareness of women's
health has increased, there has been little research documenting the health
status and behaviors of Japanese women. The JNHS is the first large-scale
cohort study aiming to acquire epidemiological data which may shed light
on the lifestyle habits, health practices, and health status of Japanese female
nurses and to examine the extent to which these health behaviors differ from
those found in other countries (Fujita et al., 2007; Hayashi et al., 2007). The
study protocol was approved by the institutional review board at Gunma
University and the ethics review board at the National Institute of Public
Health.

During a 6-year entry period after the inception of the study in 2001, a
total of 49,927 female nurses from all 47 prefectures in Japan completed
the baseline questionnaire. We limited the current analytic data set to
women 30 to 59 years of age because at that time, cervical and breast can-
cer screenings in population-based programs targeted women at least
aged 30 years for initial screenings (Hamashima et al., 2010; Hisamichi,
2001; MHLW, 2004; Morimoto, 2009). The total of 47,347 female nurses
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included in the primary analyses comprised 21,350 (45.1%) of the women
aged 30-39 years, 17,832 (37.7%) of those aged 40-49 years, and 8165
(17.2%) of those aged 50-59 years. The mean age was 41.347.54 (5D)
years, 82.0% were registered nurses, and 68,6% were married.

To note, when examining the association of uterine cancer family history
with lifestyle habits and cervical cancer screening practice, we excluded 2008
women who had reported a previous diagnosis of uterine (endometrial or
cervical) cancer and/or a hysterectomy, leaving a total of 45,339 women eli-
gible for the analyses. Similarly, after excluding 362 women who had devel-
oped breast cancer, we analyzed 46,985 women to estimate the association of
breast cancer family history with lifestyle habits and breast cancer screening
practice.

Measures and assessments

We obtained information on family histories of cancers, selected life-
style habits, and the utilization of cancer screenings from the self-
administered questionnaires. The family cancer histories examined in the
present study included breast and uterine cancers (endometrial or cervical
cancer was not specified), and the family members we inquired about in-
cluded the participants' mothers, sisters, and their maternal and paternal
grandmothers. We defined women with a family history of uterine or breast
cancer as those who had any female family members with a previous diag-
nosis of each cancer, regardless of the age at which female relatives were
diagnosed.

Participants were asked to provide the total time spent engaging in three
levels of physical activity outside of work. Those who engaged in light or mod-
erate activity for 150 min or more per week, or vigorous activity for 60 min or
more per week were considered to be physically active individuals. These
recommended time estimates were used based on the criteria for reducing
the risk of cancers established by the National Cancer Institute in the United
States (N1, 2009). Breakfast consumption habits were derived from the follow-
ing response options: “Never,” “Once a week,” “2-3 days per week,” “4-5 days
per week,” and “Daily.” The responses were categorized into three groups:
“Never,” “Sometimes,” and “Every day.” Smoking history was ascertained
through the question: “Have you ever smoked more than 20 packs of ciga-
rettes?” with the following response options: “No,” “Yes: smoked in the past,
but quit,” and “Yes: currently smoke.” Responses were coded as: “Never,” “For-
mer,” and “Current” smokers. Additionally, the frequency of alcohol consump-
tion was categorized into three groups: “Non-drinker,” “Drinker (<3 days per
week),” and “Drinker (=3 days per week).”

Participants were asked to report on the utilization of cervical cancer
screening (Pap smear) and breast cancer screening (mammography or ul-
trasound examination), regardless of the screening programs they had
attended, along with a summary question: “During the past 5 years, did
you undergo each cancer screening?” The responses were coded as binary
(yes, no) variables.

Statistical analysis

All analyses were conducted without substituting missing values. First,
health behavioral characteristics of participants in relation to a family history
of cancer were descriptively summarized using frequencies. The differences
in lifestyle habits and cancer screening behavior between family history
groups—1) women with and without a family history of cancer among female
relatives and 2) women with and without a family history of cancer among
first-degree relatives-were determined by chi-square tests for variables
with two categories and by two-sided Wilcoxon's rank sum tests for variables
with more than two levels. Next, odds ratios (OR) and 95% confidence inter-
vals (Cls) were calculated to estimate the magnitude of the association be-
tween cancer screening practice and a family history of cancer for each
female relative. In multivariate logistic regression analyses, covariates simul-
taneously adjusted for in the model included body mass index (BMI; <18.5,
18.5-<25, 25-<30, or >30 kg/m?), physical activity (active or inactive),
breakfast intake (every day, sometimes, or never), smoking status (never,
former, or current), alcohol consumption (never, <3 days/week, or >3 days/
week), family history of cancer in interest among other family members (yes
or no), and age at taking the questionnaire (years). The level of significance
was set at p=0.05. All analyses were performed using the SAS 9.2.statistical
software.

Results

Table 1 presents the comparisons of lifestyle habits and cervical
cancer screening behavior between women with and without a fam-
ily history of uterine cancer. Among 45,339 women who did not have
a diagnosis of uterine (endometrial or cervical) cancer and/or a hys-
terectomy, 2681 women had reported having a family history of uter-
ine cancer. Although there were no differences between the groups
with regard to physical activity, breakfast intake, and alcohol con-
sumption, women without a family history of uterine cancer were
less likely to be current smokers than those with such a family history
(17.2% versus 19.0%, p<0.01). Also, women with a family history of
uterine cancer were more likely to have undergone cervical cancer
screenings than those without such a family history (60.6% versus
53.6%, p<0.01). In analyses stratified by age group, women in all
age groups with a family history of uterine cancer were more likely
to have undergone cervical cancer screenings (52.0% versus 45.3% of
the women aged 30-39 years, p<0.01, 67.0% versus 60.0% of those
aged 40-49 years, p<0.01, and 68.3% versus 63.3% of those aged
50-59 years, p=0.03). These associations did not differ appreciably
when we compared women with and without a family history of
uterine cancer among their first-degree relatives.

The comparisons of lifestyle habits and breast cancer screening
behavior between women with and without a family history of breast
cancer are presented in Table 2. Among 46,985 women who did not
have a diagnosis of breast cancer, 2217 women had reported having
a family history of breast cancer. Lifestyle behaviors including
smoking status did not differ between the groups. However, women
were more likely to have undergone breast cancer screenings if they
had a family history of the disease (23.0% versus 16.6%, p<0.01).
When the data were analyzed using age-stratification, women with
a family history of breast cancer were more likely to have undergone
breast cancer screenings regardless of their age (13.8% versus 8.4% of
the women aged 30-39 years, p<0.01, 27.6% versus 21.9% of those
aged 40-49 years, p<0.01, and 35.6% versus 26.9% of those aged
50-59 years, p<0.01). The results remained unchanged when we
compared women with and without a family history of breast cancer
among their first-degree relatives.

Table 3 presents the association of cancer screening practice with
a family history of uterine cancer for each female relative. Women
with a family history of uterine cancer were more likely to have un-
dergone cervical cancer screenings than those without a family histo-
ry of the disease, regardless of a degree of relationship. Of those,
women who had sisters with a diagnosis of uterine cancer had the
highest odds of having undergone cervical cancer screenings (OR,
1.89; 95% Cls, 1.39 to 2.58). They were also found to have undergone
breast cancer screenings (OR, 1.54; 95% Cls, 1.13 to 2.09).

Table 4 presents the association of cancer screening practice with
a family history of breast cancer. For each family member, women
with a family history of breast cancer were more likely to have under-
gone breast cancer screenings than those without such a family histo-
ry. Of those, women with a maternal history had as high odds of
having undergone breast cancer screenings as those with a sister his-
tory (OR, 1.47; 95% ClIs, 1.23 t01.78, OR, 1.43; 95% Cls, 1.13 to 1.80, re-
spectively). When stratified by age group, women both aged 30~
39 years and 40-49 years with a sister history were more likely to
have undergone breast cancer screenings than those with a maternal
history (Table 5). Having a family history of breast cancer was not as-
sociated with cervical cancer screening practice.

Discussion

Overall, 54.0% (45.7% of the women aged 30-39 years, 60.4% of
those aged 40-49 years, and 63.6% of those aged 50-59 years) of
Japanese women who participated in the present study had under-
gone cervical cancer screenings and 16.9% (8.7%, 22.1%, and 27.3%,
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Family history of uterine cancer among female relatives

Famnily history of uterine cancer among first-degree female

relatives
Yes (n=2,681) No (n=42,658) P Yes (n=1,184) No (n=44,155) D
n (%) n (%) n (%) n (%)
Physical activity 0.56 0.59
Active 728 (27.2) 11,802 (27.7) 319 (26.9) 12211 (27.7)
Inactive 1953 (72.8) 30,856 (723) 865 (73.1) 31,944 (72.3)
Breakfast intake 046 041
Every day 1684 (62.8) 26,522 (62.2) 733 (61.9) 27473 (62.2)
Sometimes 426 (15.9) 7058 (16.5) 185 (15.6) 7299 (16.5)
Never 223 (8.3) 3570 (8.4) 92 (7.8) 3701 (84)
Smoking status <0.01 0.01
Never 1806 (67.4) 29,799 (69.9) 787 (66.5) 30,818 (69.8)
Former 333 (124) 4913 (11.5) 145 (12.2) 5101 (11.6)
Current 509 (19.0) 7349 (172) 235 (19.8) 7623 (17.3)
Alcohol consumption 0.51 0.16
Non-drinker 789 (29.4) 12,480 (293) 334 (282) 12,935 (29.3)
Drinker (<3 days/week) 1111 (414) 17,837 (41.8) 499 (42.1) 18.449 (41.8)
Drinker (>3 days/week) 638 (23.8) 9686 (22.7) 291 (246) 10,033 (22.7)
Cervical cancer screening <0.01 <0.01
Yes 1625 (60.6) 22,870 (53.6) 743 (62.8) 23,752 (53.8)
No 1056 (39.4) 19,788 (46.4) 441 (37.2) 20,403 (46.2)
Cervical cancer screening by age group
30-39 years <0.01 <0.01
Yes 613 (52.0) 9046 (45.3) 225 (52.7) 9434 (45.5)
No 566 (48.0) 10933 (54.7) 202 (47.3) 11,297 (54.5)
40-49 years <0.01 <0.01
Yes 699 (67.0) 9531 (60.0) 325 (68.1) 9905 (60.2)
No 345 (33.0) 6364 (40.0) 152 (31.9) 6557 (39.8)
50-59 years 0.03 0.06
Yes 313 (683) 4293 (63.3) 193 (68.9) 4413 (634)
No 145 (31.7) 2491 (344) 87 (31.1) 2549 (36.6)

The total of n may not be 45,339 because of the missing.

P values calculated by Wilcoxon's rank sum test for breakfast intake, smoking status, and alcohol consumption.

P values calculated by chi-square test for physical activity and cervical cancer screening.

respectively) of those had undergone breast cancer screenings. Data
from a national survey collected in 2004 showed that the rate of can-
cer screening, both cervical cancer screening among women aged
20 years or older and breast cancer screening among women aged
40 years or older was about 20% (NCC, 2012). Thus the rate of breast
cancer screening among our participants was at about the same level
as the general population.

Consistent with the previous studies, Japanese women were
more likely to have undergone cancer screenings if they had a family
history of the disease {(Antill et al., 2006; Cook et al., 2009; Gierisch
etal, 2009; Madlensky et al., 2005; Oran et al., 2008). The likelihood
of having undergone a cancer screening was consistent regardless of
a family history of diagnosis for uterine or breast cancer. Because the
majority of our participants were registered nurses, they were simi-
lar in terms of having healthcare knowledge and access to medical
services. Our results demonstrated that having a family history of
cancer, particularly having a sister history, was strongly associated
with cancer screening behavior. We found that having a sister histo-
ry of breast cancer was associated with undergoing breast cancer
screening among not only women aged 30-39 years, but also
women aged 40-49 years, the age group for which breast cancer
screening is encouraged. A diagnosis of cancer among female rela-
tives who were closer in age prompted individuals to undergo cancer
screenings, suggesting that it served as a “cue to action” as described
by the Health Belief Model (Glanz and Rimer, 2005). Thus, having a

family history might have become a more important factor in making
the decision to undergo cancer screening.

Interestingly, our results revealed that women with a sister histo-
ry of uterine cancer had also undergone breast cancer screenings.
Having a family history of one type of female-specific cancer might
raise women's perceptions of developing a different type of female-
specific cancer (Rubinstein et al.,, 2011). On the other hand, having a
family history of breast cancer was not associated with cervical can-
cer screening practice. The inconsistent findings may be explained
by the heightened risk perception and worry about breast cancer spe-
cifically among women with a family history of cancer (Acheson et al.,
2010; Kim et al,, 2008; Wang et al., 2009).

One study in particular found that women changed their lifestyle
habits in some way after learning of a diagnosis of breast cancer
among their first-degree relatives (Lemon et al., 2004). It was possible
that a family history of cancer and lifestyle habits were correlated; that
is, women with a family history of cancer might adopt health-oriented
lifestyle behaviors. In our study, however, there were no differences in
lifestyle habits between women with and without a family history of
cancer. Although smoking habits differed between women with and
without a family history of uterine cancer, the difference was not ob-
served between women with and without a family history of breast
cancer. Rather, we found a higher prevalence of physical inactivity
and smoking among women with a family history of cancer. Thus,
Japanese women may also be more likely to receive medical services
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Association of breast cancer family history with lifestyle habits and breast cancer screening among 46,985 Japanese females, 2001-2007.

Family history of breast cancer among female relatives

Family history of breast cancer among first-degree female

relatives
Yes (n=2217) No (n=44,768) p Yes (n=1,389) No (n=45,596) p
n (%) n (%) n (%) n (%)
Physical activity 0.07 0.09
Active 652 (29.4) 12,385 (27.7) 413 (29.7) 12,624 (27.7)
Inactive 1565 (70.6) 32,383 (72.3) 976 (70.3) 32972 (72.3)
Breakfast intake 0.84 0.11
Every day 1381 (62.3) 27911 {62.3) 884 (63.6) 28,408 (62.3)
Sometimes 396 (17.9) 7311 {16.3) 235(16.9) 7472 (16.4)
Never 165 (74) 3719 (8.3) 88 (6.3) 3796 (8.3)
Smoking status 0.78 0.96
Never 1547 (69.8) 31,220 (69.7) 964 (69.4) 31,803 (69.7)
Former 268 (12.1) 5172 (11.6) 174 (125) 5266 (11.5)
Current 369 (16.6) 7753 (17.3) 229 (16.5) 7893 (17.3)
Alcohol consumption 0.07 0.15
Non-drinker 612 (27.6) 13,141 (294) 388 (27.9) 13,365 (29.3)
Drinker (<3 days/week) 935 (42.2) 18,640 (41.6) 568 (40.9) 19,007 (41.7)
Drinker (>3 days/week) 530 (23.9) 10,222 (22.8) 338(243) 10414 (22.8)
Breast cancer screening
Yes 509 (23.0) 7439 (16.6) <0.01 358 (25.8) 7590 (16.6) <0.01
No 1708 (77.0) 37329 (834) 1031 (74.2) 38,006 (83.4)
Breast cancer screening by age group
30-39 years <0.01 <0.01
Yes 136 (13.8) 1710 (8.4) 90 (17.4) 1756 (8.4)
No 849 (86.2) 18,604 (91.6) 427 (82.6) 19,026 (91.6)
40-49 years <0.01 <0.01
Yes 222 (276) 3691 (21.9) 150 (28.0) 3763 (22.0)
No 583 (724) 13,181 (78.1) 386 (72.0) 13.378 (78.0)
50-59 years <0.01 <0.01
Yes 151 (35.6) 2038 (26.9) 118 (35.1) 2071 (27.0)
No 276 (64.4) 5544 (73.1) 218 (64.9) 5602 (73.0)

The total of n may not be 46,985 because of the missing.
P values calculated by Wilcoxon's rank sum test for breakfast intake, smoking status, and alcohol consumption.

P values calculated by chi-square test for physical activity and breast cancer screening.

for early detection, but not be amenable to lifestyle changes for disease
prevention even if they had a family history of cancer.

The results from the present study should be taken with several
limitations in mind. First, although the JNHS comprised the largest co-
hort of Japanese women to date, the sample was limited only to
nurses; therefore, our findings may not be generalizable to the entire

Table 3

Japanese female population. However, the effects of potential
confounding variables of socioeconomic status, including education
and occupation, were minimized by using a homogenous popula-
tion. Moreover, we have no reason to suspect that the general pop-
ulation of women would differ in terms of having a family history of
cancer.

Association of cancer screening practice with family history of uterine cancer among Japanese females, 2001-2007.

Cervical cancer screening® (n=45,339)

Breast cancer screening® (n=45,011)

Total Yes (%) OR (95% Cis) Total Yes (%) OR (95% Cis)
History of uterine cancer

Mother Yes 927 555 (59.9) 1.19 (1.02-1.39) 921 147 (16.0) 0.90 (0.73-1.10)
No 44412 23,940 (53.9) 1.00 44,090 7282 (16.5) 1.00

Sisters Yes 282 201 {71.3) 1.89 (1.39-2.58) 278 75 (27.0) 154 (1.13-2.09)
No 45,057 24,294 (53.9) 1.00 44733 7354 (16.4) 1.00

Maternal grandmother Yes 932 546 (58.6) 1.18 (1.02-1.37) 926 178 (19.2) 1.30 (1.08-1.56)
No 44,407 23949 (53.9) 1.00 44,085 7251 (16.4) 1.00

Paternal grandmother Yes 666 402 (60.4) 1.38 (1.15-1.65) 662 127 (19.2) 1.22 (0.98-1.53)
No 44,673 24,093 (53.9) 1.00 44,349 7302 (16.5) 1.00

Abbreviations: OR, odds ratios, Cl, confidence interval.

OR and 95% Cls, adjusted for BMI (<18.5, 18.5-<25, 25-<30, or =30 kg/m2), physical activity (active or inactive), breakfast intake (every day, sometimes, or never), smoking status
(never, former, or current), alcohol consumption (non, <3 days/week, or 3 days/week +), family history of uterine cancer in other family members (yes or no), and age (years).
2 Those who had a previous diagnosis of endometrial/cervical cancer and/or a hysterectomy were excluded.
b Those who had a previous diagnosis of endometrial/cervical/breast cancer and/or a hysterectomy were excluded.
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Table 4
Association of cancer screening practice with family history of breast cancer among Japanese females, 2001-2007.

Breast cancer screening® (n==46,985) Cervical cancer screening® (n=45,011)

Total Yes (%) OR (95% Cis) Total Yes (%) OR (95% Cis)
History of breast cancer

Mother Yes 950 217 (22.8) 1.47 (1.23-1.76) 910 496 (54.5) 1.04 (0.89-1.21)
No 46,035 7731 (16.8) 1.00 44,101 23,783 (53.9) 1.00

Sisters Yes 471 152 (32.3) 1.43 (1.13-1.80) 427 279 (65.3) 1.11 (0.88-1.40)
No 46,514 7796 (16.8) 1.00 44,584 24,000 (53.8) 1.00

Maternal grandmother Yes 503 89 (17.7) 129 (1.00-1.66) 481 252 (524) 1.03 (0.84-1.26)
No 46,482 7859 (16.9) 1.00 44,530 24,027 (54.0) 1.00

Paternal grandmother Yes 400 80 (20.0) 1.41 (1.06-1.87) 382 205 (53.7) 1.04 (0.83-1.31)
No 46,585 7868 (16.9) 1.00 44,629 24,074 (53.9) 1.00

Abbreviations: OR, odds ratios, Cl, confidence interval.
OR and 95% CIs, adjusted for BMI (<18.5, 18.5-<25, 25-<30, or > 30 kg/m2), physical activity (active or inactive), breakfast intake (every day, sometimes, or never), smoking status
(never, former, or current), alcohol consumption (non, <3 days/week, or 3 days/week+), family history of breast cancer in other family members {yes or no), and age (years).
# Those who had a previous diagnosis of breast cancer were excluded.
® Those who had a previous diagnosis of breast/endometrial/cervical cancer and/or a hysterectomy were excluded.

Table 5
Association of cancer screening practice with family history of breast cancer in first-degree relatives among Japanese females by age group, 2001-2007.
Age 30-39 years
History of breast cancer Breast cancer screening® (n=21,299) Cervical cancer screening® (n=21,108)
Total Yes (%) OR (95% Cis) Total Yes (%) OR (95% Cis)
Mother Yes 467 75 (16.1) 1.93 (1.46-2.56) 463 217 (46.9) 1.04 (0.85-1.27)
No 20,832 1771 (85) 1.00 20,645 9413 (45.6) 1.00
Sisters Yes 63 16 (254) 3.77 (1.99-7.14) 62 32 (51.6) 1.60 (0.90-2.86)
No 21,236 1830 (8.6) 1.00 21,046 9598 (45.6) 1.00
Age 40-49 years
History of breast cancer Breast cancer screening® (n=17,877) Cervical cancer screening® {(n=16,797)
Total Yes (%) OR {95% Cis) Total Yes (%) OR (95% Cis)
Mother Yes 357 94 (26.3) 1.15 (0.87-1.51) 334 198 (59.3) 092 (0.71-1.18)
No 17.320 3819 (22.0) 1.00 16463 9943 (60.4) 1.00
Sisters Yes 186 59 (31.7) 1.54 (1.08-2.19) 177 117 (66.1) 1.08 (0.78-1.52)
No 17,491 3854 (22.0) 1.00 16,620 10,024 (60.3) 1.00
Age 50-59 years
History of breast cancer Breast cancer screening? (n=8009) Cervical cancer screening® (n=7106)
Total Yes (%) OR (95% Cis) Total Yes (%) OR (95% Cis)
Mother Yes 126 48 (38.1) 1.28 (0.83-1.97) 113 81 (71.7) 139 (0.86-2.24)
No 7883 2141 (27.2) 1.00 6993 4427 (63.3) 1.00
Sisters Yes 222 77 (34.7) 1.23 (0.88-1.73) 188 130 (69.1) 1.14 (0.79-1.65)
No 7787 2112 (27.1) 1.00 6918 4378 (63.3) 1.00

Abbreviations: OR, odds ratios, Cl, confidence interval.
OR and 95% CIs, adjusted for BMI (<18.5, 18.5-<25, 25-<30, or 230 kg/m2), physical activity (active or inactive), breakfast intake (every day, sometimes, or never), smoking status
(never, former, or current), alcohol consumption (non, <3 days/week, or 3 days/week +), family history of breast cancer in other family members (yes or no), and age (years).

? Those who had a previous diagnosis of breast cancer were excluded.

® Those who had a previous diagnosis of breast/endometrial/cervical cancer and/or a hysterectomy were excluded.

causal inferences from the results. Although we observed a high
likelihood of having undergone cancer screening among women
with a family history of cancer, it was uncertain whether the
women had undergone the screenings after learning a diagnosis
of cancer among their female relatives or some other opportunities.

Second, some responses were collapsed into binary variables,
which may have resulted in a non-differential misclassification
bias (Ziogas and Anton-Culver, 2003). For example, among
women without a sister history of cancer, some may not have had
any sisters. Alternatively, among women with a family history of
cancer, some may have had multiple relatives with a diagnosis of
cancer. Therefore, women with varying levels of cancer risk due
to the number of affected family members may have been errone-
ously categorized into the same features. This misclassification of

Conclusion

family history of cancer may have underestimated, rather than
overestimated, the effects on health behaviors. Nevertheless, having
a family history of cancer was strongly associated with cancer
screening behavior.

Finally, due to the cross-sectional nature of the present study,
we could not establish temporal sequences of events or make any

Our results indicated that Japanese women were more likely to
have undergone cancer screenings if they had a family history of can-
cer. However, lifestyle habits did not differ between women with and
without a family history of cancer. Women with a family history of
cancer should be more motivated to participate in cancer screenings
and to follow evidence-based recommendations for cancer prevention.
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