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Abstract

Backgroundcxs: Early detection of breast cancer is effective for prolonging survival, but the participation rate in
breast cancer screening among target Japanese women remains low. This study examined the relationships between
tendencies in decision-making under conditions of uncertainty, health behaviors, demographics, and breast cancer
screening participation in Japanese women.

Methods: Secondary analysis was performed using data from the 2017 Keio Household Panel Survey (KHPS). The
study population consisted of 2945 households. Data were obtained from the KHPS for women aged 40 years or older.
Breast cancer screening participation in the past year, risk aversion, time preference, health behaviors (e.g., smoking,
alcohol consumption, and medical treatment received in the past year), and demographic variables were analyzed.

Results: Data from 708 women were analyzed. Among the respondents, 28.8% had attended breast cancer screen-
ing in the past year. Factors found to significantly contribute to breast cancer screening participation included higher
risk aversion (odds ratio [OR], 2.34; 95% confidence interval [Cl]=1.03-5.32; p=0.043), medical treatment received in
the past year (OR, 1.56; 95% Cl=1.06-2.30; p=0.026), higher self-rated health (OR, 1.47; 95% Cl=1.18-1.83; p=0.001),
living above the poverty line (OR, 2.31; 95% Cl=1.13-4.72; p=10.022), and having children (OR, 1.57; 95% Cl=1.02-
242, p=0.042). Factors significantly associated with non-participation in breast cancer screening were smoking

(OR, 0.20; 95% Cl=0.10-0.42; p <0.000), alcohol consumption (OR, 0.56; 95% Cl=0.37-0.86; p =0.007), being self-
employed (OR, 0.22; 95% Cl=0.10-0.46; p < 0.000), and being unemployed (OR, 0.48; 95% CI=0.26-0.90; p =0.022).
No significant relationship was observed between time preference and screening participation.

Conclusions: The results indicate that women who recognize the actual risk of developing breast cancer or have

high awareness of breast cancer prevention tend to participate in breast cancer screening. Barriers to screening par-
ticipation are not working for an organization that encourages screening and low income.
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Background

Breast cancer is the most common cancer among women
worldwide [1]. In Japan, it is the leading cause of cancer
mortality among women aged 30—64 years [2]. Both the
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number of women who are diagnosed with breast cancer
and the number who die of the disease is increasing; 23.4
per 100,000 population died of breast cancer in 2019 in
Japan [2].

Mammography is the most effective breast cancer
screening tool and can help decrease breast cancer
mortality by enabling earlier diagnosis and treatment
[3-5]. Since 2004, the Japan Ministry of Health, Labour
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and Welfare has recommended mammography screen-
ing for women aged 40 years or older every 2 years [6].
In the US in 2016, 72.5% of women aged 40 years or
older had undergone mammography screening within
the past 2 years [7]; the Organization for Economic Co-
operation and Development reported that 70-80% of
women in Western industrialized countries had under-
gone mammography within the past 5 years [8]. How-
ever, the participation rate among Japanese women
targeted for breast cancer screening remains low. In
2016, only 44.9% of the target women had undergone
mammography screening within the past 2 years [9],
falling short of the targeted participation rate of 50%
set in the Basic Plan to Promote Cancer Control Pro-
grams [10]. Age-standardized mortality rate in the US
was 21.9 in 2010 but decreased to 19.7 in 2018 [11]. In
the UK, the age-standardized mortality rate was 37.4 in
2010 but decreased to 33.3 in 2018 [12]. On the other
hand, the age-standardized mortality rate in Japan was
low in 2010 (9.0) compared with the US or UK, but has
remained flat at 9.2 in 2019 [13]. Early detection and
treatment of breast cancer can lead to favorable prog-
nosis [14, 15]. Effective strategies are therefore urgently
needed to increase the participation rate of women tar-
geted for breast cancer screening in Japan.

Previous studies have revealed that breast cancer
screening participation is associated with health-related
lifestyle and behavioral factors, such as knowledge or
health literacy about breast cancer [16—18], smoking [19,
20], alcohol consumption [20, 21], physical activity level
[22], and self-rated health (SRH) [21, 23].

Economic factors are also barriers to breast cancer
screening participation [24, 25]. According to Japan’s
Census on Cancer Control [26], one of the reasons for
women not attending cancer screening was “economic
burden” (12.6%). Several other demographic factors are
also associated with breast cancer screening participa-
tion, including higher level of education completed,
lower occupational class [27, 28], regular visits to doctors
[29, 30], living with a partner [31], having children [32],
and older age [25, 29, 30].

Determinants of preventive health behaviors are
receiving increased attention in the field of behavioral
economics [33, 34]. Preventive health behaviors and the
use of preventive medical care to treat fear of disease
and death are likely affected by tendencies or prefer-
ences in behavior or decision-making under conditions
of uncertainty [35, 36]. People often decide to use disease
prevention services in consideration of intertemporal
tradeoff —whether they prefer receiving an immediate
small reward or a delayed larger reward—as explained by
time preference theory [35, 37]. For example, the deci-
sion to participate in cancer screening is influenced by
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psychological value, that is, time preference as to whether
to place emphasis on the present or the future.

Another tendency in behavior or decision-making
under conditions of uncertainty is risk aversion. This
concerns the attitude toward risk that people have when
deciding to use disease prevention services to decrease
the probability of disease or death [35, 36]. Even a highly
satisfactory behavior may be viewed as harmful to health
and thus avoided. Therefore, participation in cancer
screening may be affected by an individual’s attitude
toward confronting or avoiding health problems caused
by cancer [35, 36]. Those who have a higher time prefer-
ence tend to place value on the current situation without
considering the future and therefore prefer not to engage
in preventive health behaviors. Those who are likely to
avoid risk tend to actively engage in preventive health
behaviors [35, 36, 38]. Although decision-making tenden-
cies under conditions of uncertainty are crucial factors
that could predict preventive health behavior, there are
few empirical research studies addressing this topic.

Communities in Japan are struggling with improv-
ing breast cancer screening rates. Given that women
who attend breast cancer screening tend to have healthy
habits, strategies have usually been proposed for people
with poorer health behaviors or who are not interested
in health behaviors. However, such strategies would not
be fully effective considering the low rate of breast cancer
screening participation in Japan. More effective tactics
are needed both to encourage women to participate in
breast cancer screening in order to decrease their risk of
breast cancer-related health problems in the future and
to improve screening participation rates.

Against this background, in this study we examined the
relationship between decision-making tendencies under
conditions of uncertainty and breast cancer screening
participation among Japanese women. We also analyzed
the relationship of health behaviors and demographics
with breast cancer screening to explore more effective
strategies for increasing the breast cancer participation
rate in Japanese women.

Methods

This cohort study is a secondary analysis of quantitative
data from the Keio Household Panel Survey (KHPS).
The KHPS survey, conducted by Keio University, pro-
vides representative data from panel surveys of Japanese
households [39].

Briefly, the KHPS was approved by the Ministry of Edu-
cation, Culture, Sports, Science and Technology in Japan
and has been conducted annually since 2004, surveying
a total of 4005 households nationwide. A stratified two-
stage sampling method is used for the survey. KHPS
respondents in 2004 were men and women born between
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1935 and 1984. The demographic characteristics of the
respondents are representative of Japanese households
nationwide. The KHPS questionnaire includes items on
place of residence, basic demographic data (e.g., year of
birth, level of education completed, and gender), employ-
ment status, health status, health-related behaviors, and
household economic status.

All participants in the KHPS were informed about the
purpose of the research, potential use of their data, the
survey methodology, data anonymity, strict protection
of individual data, and secondary use of data. The KHPS
data are collected by mail, Internet survey, and visit sur-
vey by researchers. Applications for secondary use of
these data must be submitted to and approved by Keio
University, with assurance provided that ethical consid-
erations will be met. Before we started this study, Keio
University approved our use of the KHPS data in accord-
ance with our application and assurance that all ethical
considerations will be met. Accordingly, Keio University
then provided us with the KHPS data sets.

The empirical analysis in this study primarily used the
2017 wave of the KHPS and partially relies on the 2004
wave for basic demographic data. The sample analyzed
included women aged 40 years or older, which corre-
sponds with the recommended age for breast cancer
screening in Japan. No upper limit on the recommended
age for breast cancer screening has been set in Japan.

The aim of the study was to explore the relationships
between decision-making tendencies under conditions of
uncertainty, health behaviors, demographics, and likeli-
hood of breast cancer screening participation in Japanese
women.

Variables

The primary outcome was breast cancer screening
participation in the past year (participated or did not
participate).

Explanatory variables were variables related to risk
aversion, time preference, health behaviors, and demog-
raphy. Risk aversion was assessed using a question about
deciding whether to take an umbrella out depending on
the percentage likelihood of rain in a weather forecast.
Time preference is the amount of future utility that is
equivalent to the current utility of consuming a good
or service, and describes the preference for immediate
utility (satisfaction or happiness one derives from con-
suming a good) over delayed utility. An individual with
a high rate of time preference places more emphasis on
the present and discounts the future relatively heavily
[37, 40, 41]. Time preference was measured using a ques-
tion about the relative value placed on smaller imme-
diate rewards or larger later rewards [40]: “Instead of
receiving JPY 10,000 one month later, at least how much
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would you like to receive 13 months later?” (1 “inter-
est rate= —5%” to 8 “interest rate=40%"). The KHPS
asked about the following health-related lifestyle vari-
ables: alcohol consumption (yes or no), smoking status
(smoker or non-smoker), weekly physical exercise (yes or
no), sleep duration (hours per night), and medical treat-
ment received in the past year (yes or no). SRH (1 “poor”
to 5 “excellent”) was also evaluated. The survey also
asked about the following employment characteristics:
working hours per week, relative poverty (yearly house-
hold disposable income<]JPY 122,000 or not), and type
of employment (regular, non-regular, self-employed, or
unemployed). Demographic attributes obtained included
gender (male or female), year of birth, marital status
(married or single), number of children (none or>1),
and level of education completed (junior or senior high
school, junior college or vocational school, or university
or graduate school). Residential area was also recorded.

Ratios of time preference and risk aversion were
obtained as percentages, with a lower time preference
ratio indicating lower time preference and a higher
risk aversion ratio indicating higher risk aversion. To
account for relative poverty, yearly household disposable
income was calculated by dividing household income
by the square root of household size and then dividing
participants into two groups: “living below the poverty
line” (yearly household disposable income less than JPY
122,000; this is the median yearly household disposable
income in Japan and is defined as the poverty line) and
“living above the poverty line” (yearly household dispos-
able income equal to or more than JPY 122,000). Age was
calculated from year of birth.

Data analysis

Frequency (percentage) and descriptive statistics (mean
and standard deviation [SD]) were first confirmed for all
variables. Chi-squared tests were then performed and
adjusted standardized residuals (ASRs) were calculated
in a preliminary analysis to compare those who partici-
pated in breast cancer screening with those who did not
according to age, child status, marital status, level of edu-
cation completed, type of employment, relative poverty,
medical treatment received in the past year, smoking sta-
tus, alcohol consumption, and weekly physical exercise.
Furthermore, ¢-tests were performed as a preliminary
analysis to compare differences in risk aversion, time
preference, SRH, and sleep duration between the groups.
Subsequently, logistic regression analysis was performed
and odds ratios were calculated to identify the factors
associated with breast cancer screening participation.
Variables that were significant in the univariate analysis
were entered into the model as exploratory variables.
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All statistical analyses were conducted using SPSS Sta-
tistics 25.0 for Mac (IBM Corp., Armonk, NY, USA). Sta-
tistical significance was set at p <0.05 (two-tailed).

Results
Demographic characteristics
In 2017, the KHPS questionnaire was distributed to
2945 households, of which 2729 responded (response
rate: 92.7%). A total of 708 questionnaires had complete
responses and met the inclusion criterion (answered by
women aged > 40 years). These responses were analyzed
in the course of the present study (valid response rate:
24.0%).

Table 1 shows the descriptive statistics of the sample.

Of the respondents, almost a third underwent breast
cancer screening in the past year. Those in the age ranges
of 60—69 years and 50—59 years comprised just over half
of all respondents, and those aged 40-49 years com-
prised almost a quarter. Most lived with families; approx-
imately three-quarters were married and over half had
children. Most had not completed university or graduate
school. Relatively few were regular employees, whereas
more than a third were unemployed. Analysis of health
behavior variables revealed that most were non-smokers,
more than two-thirds did not consume alcohol, almost a
quarter performed weekly exercise, and almost half had
received medical treatment in the past year. Mean time
preference was 0.17£0.15 and mean risk aversion was
0.60£023.

Respondent characteristics according to breast cancer
screening participation

Table 2 shows the characteristics of respondents in this
sample according to breast cancer screening participa-
tion. Chi-squared tests and t-tests were performed to
examine the differences in explanatory variables accord-
ing to breast cancer screening participation.

Chi-squared tests showed significant differences in
breast cancer screening participation according to fam-
ily type (xX*=3.91, p<0.048), child status (x*=13.37,
p<0.000), level of education completed (x*=11.18,
p<0.004), type of employment (x*=48.75, p<0.000),
relative poverty (xX*=9.61, p<0.002), smoking sta-
tus (x*=32.06, p<0.000), and alcohol consumption
(x*=16.77, p<0.000). Breast cancer screening par-
ticipation during the past year was more likely among
those who lived with family (ASR=2.0), had children
(ASR=3.7), had completed junior college or voca-
tional school (ASR=3.2), had precarious employment
(ASR=5.4), had received medical treatment in the past
year (ASR=2.3), were a non-smoker (ASR=5.7), and did
not consume alcohol (ASR=4.1). Conversely, breast can-
cer screening participation was less likely among those

Table 1 Demographic data (N=708)
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n

or Mean £ SD (range)

%

Breast cancer screening (during the past year)

Yes 204

No 504
Age (years)

40-49 170

50-59 180

60-69 183

70-79 150

80-85 25
Family type

Living with family 622

Living alone 86
Marital status

Married 533

Single 175
Number of children

> 1 414

None 294
Level of education completed

Junior or senior high school 449

Junior college or vocational school 135

University or graduate school 124
Type of employment

Regular 77

Precarious 219

Self-employed 145

Unemployed 267
Relative poverty

Poor? 79

Not poorb 629
Medical treatment received in the past year

Yes 348

No 360
Smoking status

Smoker 125

Non-smoker 583
Alcohol consumption

Yes 237

No 471
Weekly exercise

Yes 167

No 541
Region of residence

Government-designated city© 199

City? 449

Town or village® 60
Sleep duration 652+1.16(2-11)
Self-rated health 3234091 (1-5)

288
71.2

240
254
258
21.2

35

87.9
121

753
24.7

585
415

634
19.1
17.5

10.9
309
20.5
377

11.2
88.8

492
508

17.7
823

335
66.5

236
764

28.1
634
8.5
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Table 1 (continued)

n %

or Mean + SD (range)

Time preference 0.17+£0.15 (— 0.05-0.4)

Risk aversion 0.60+0.23 (0-1)

2Yearly household disposable income < 122,000 yen
b Yearly household disposable income > 122,000 yen
€ Population > 500,000

4 Population > 50,000 to < 500,000

€ Population < 50,000

who were self-employed (ASR=5.5) and those who were
living below the poverty line (ASR=3.1).

Association of explanatory variables with breast cancer
screening participation

The variables that were significantly associated with
breast cancer screening participation in the preliminary
analysis (chi-squared tests and ¢-tests) were subjected to
logistic regression analysis, with age and region of resi-
dence used as control variables (Table 3).

Factors found to significantly contribute to breast can-
cer screening participation in the past year included being
more risk averse (odds ratio [OR], 2.34; 95% confidence
interval [CI]=1.03-5.32; p=0.043), receiving medical
treatment in the past year (OR, 1.56; 95% CI=1.06—2.30;
p=0.026), having a higher SRH (OR, 1.47; 95% CI=1.18—
1.83; p=0.001), living above the poverty line (OR, 2.31;
95% CI=1.13-4.72; p=0.022), and having children (OR,
1.57; 95% CI=1.02-2.42; p=0.042). Conversely, factors
found to contribute significantly to non-participation in
breast cancer screening were being a smoker (OR, 0.20;
95% CI=0.10-0.42; p <0.000), alcohol consumption (OR,
0.56; 95% CI=0.37-0.86; p =0.007), being self-employed
(OR, 0.22; 95% CI=0.10-0.46; p<0.000), and being
unemployed (OR, 0.48; 95% CI=0.26-0.90; p=0.022).
Time preference was not found to be significantly associ-
ated with breast cancer screening participation.

Discussion

This study investigated the relationships between deci-
sion-making tendencies under conditions of uncertainty,
health behaviors, demographics, and breast cancer
screening attendance to explore strategies that would
be more effective than those currently implemented for
increasing the participation rate of Japanese women in
breast cancer screening. The results showed that those
with higher risk aversion tended to participate in screen-
ing. However, time preference was not observed to sig-
nificantly affect participation. Women who underwent
breast cancer screening were found to have healthy
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preventive behaviors, such as not smoking, not drinking
alcohol, and having received medical treatment in the
past year. Higher SRH was also associated with breast
cancer screening participation. Analysis of demographic
characteristics revealed that the following factors were
barriers to breast cancer screening: being self-employed,
being unemployed, and living in relative poverty. Fur-
thermore, having children was positively associated with
participation.

Characteristics of the sample in this study

The rate of participation in breast cancer screening in the
past year was low (28.8%) in our sample compared with
that within the past 2 years in the Comprehensive Sur-
vey of Living Conditions in 2016 (44.9%) [9]. These stud-
ies have highly representative nationwide samples, but
the samples are different. In addition, the time frame of
the screening question was different. The present study
asked about breast cancer screening within the past
year, while the Comprehensive Survey of Living Condi-
tions asked about it with the past 2 years. This difference
might be the reason why the sample in the present study
indicated a lower rate of participation in breast cancer
screening. Analysis of descriptive statistics indicated that
most participants in the present study were non-smokers
and did not drink alcohol. Also, their average sleep dura-
tion was the same as that reported in the National Health
and Nutrition Survey 2016 [42]. Thus, we can view these
women as likely to have healthier behavior. On the other
hand, the women in this study were less likely to have
healthy behavior in relation to weekly physical exercise
compared with data from a census on physical fitness
[43] showing that 37.8—-71.5% of women engaged in phys-
ical exercise on more than 1 day a week.

Relationships between decision-making tendencies

under conditions of uncertainty and breast cancer
screening participation

Our results indicate that women with higher risk aver-
sion might actively participate in breast cancer screen-
ing to decrease the risk of delayed cancer detection.
There is increasing awareness that early detection of
breast cancer leads to more effective treatment and thus
to a better prognosis. Therefore, women with an accu-
rate perception of breast cancer might undergo breast
cancer screening to mitigate their breast cancer risk. A
meta-analytic review demonstrated that perceived risk
is a predictor of the likelihood of attending breast cancer
screening [44]. Women who recognize the actual risk of
developing breast cancer or are anxious about developing
breast cancer tend to participate in cancer screening [44,
45]. Therefore, the breast cancer screening participation
rate could be increased by messages that emphasize the
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Table 2 Respondent characteristics according to breast cancer screening participation?
Breast cancer screening participation p X
Yes (N=204) No (N=504)
n % ASRP n % ASR®
Age (years)
40-49 49 24.0 0.0 121 24.0 0.0 0.076 846
50-59 65 319 25 115 228 -25
60-69 51 250 —-03 132 26.2 0.3
70-79 34 16.7 —-19 116 23.0 19
80-85 5 25 —-10 20 4.0 1.0
Family type
Living with family 187 91.7 20 435 86.3 —-20 0.048 391
Living alone 17 83 —20 69 137 20
Marital status
Married 161 789 14 372 738 —-14 0.153 2.04
Single 43 21.1 —14 132 26.2 14
Children
>1 141 69.1 3.7 273 542 —37 0.000 13.37
None 63 309 —-37 231 458 37
Level of education completed
Junior or senior high school graduate 122 59.8 13 327 64.9 13 0.004 11.18
Junior college or vocational school graduate 54 26.5 32 81 16.1 —-32
University or graduate school graduate 28 13.7 —-17 96 19.0 1.7
Type of employment
Regular 29 14.2 1.8 48 9.5 —-18 0.000 48.75
Precarious 93 456 54 126 250 —54
Self-employed 15 74 —55 130 258 55
Unemployed 67 328 —-17 200 39.7 1.7
Relative poverty
Poor® 1 54 —3.1 68 135 31 0.002 9.61
Not poor? 193 946 3.1 436 86.5 —31
Received medical treatment in the past year
Yes 114 559 23 234 464 —23 0.023 5.19
No 90 44.1 —23 270 536 23
Smoking status
Smoker 10 49 —57 115 228 57 0.000 32.06
Non-smoker 194 95.1 57 389 772 —-57
Alcohol consumption
Yes 45 22.1 —4.1 192 38.1 4.1 0.000 16.77
No 159 779 4.1 312 619 —4.1
Weekly exercise
Yes 49 24.0 0.2 118 234 —-02 0.863 0.03
No 155 76.0 —-02 386 76.6 02

2 Chi-squared test and ASRs

b ASR: adjusted standardized residual

“Yearly household disposable income per month < 122,000 yen
dYearly household disposable income > 122,000 yen
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Table 3 Factors associated with breast cancer screening participation on logistic regression analysis
B Exp (B) 95% ClI p
Lower Upper

Age (years; reference =40-49)

50-59 0.36 143 0.86 239 0172

60-69 0.16 1.17 0.67 2.03 0.582

70-79 0.13 1.14 0.58 223 0.701

80-85 —0.07 0.93 0.28 3.15 0.907
Marital status (reference =single) —042 0.66 0.38 1.14 0.133
Children (reference =none) 0.69 1.99 1.20 330 0.008
Level of education completed (reference = Junior or senior high school)

Junior college or vocational school 0.22 1.24 0.77 1.99 0372

University or graduate-school —047 0.62 036 1.07 0.086
Type of employment (reference =Regular)

Precarious 0.04 1.04 0.57 1.87 0.905

Self-employed —154 0.22 0.10 046 0.000

Unemployed —-0.73 048 0.26 091 0.023
Relative poverty (reference = poor? 093 2.54 1.23 523 0.011
Received medical treatment in the past year (refer- 0.46 1.58 1.07 234 0.021

ence=no)
Smoking status (reference =non-smoker) — 165 0.19 0.09 0.40 0.000
Alcohol consumption (reference =no) —0.57 0.56 037 0.86 0.008
Sleep duration —0.09 091 0.76 1.09 0318
Self-rated health 038 147 1.18 1.83 0.001
Risk aversion 0.83 2.30 1.01 5.22 0.047
Region of residence (reference = Government-designated city®)

City© 0.04 1.04 0.68 1.60 0.843

Town or village® 0.38 146 0.73 2.93 0.288
Log likelihood —353.879

Probability > Chi-squared 139.74

2 Yearly household disposable income < 122,000 yen
b Population > 500,000

€ Population > 50,000 to < 500,000

9 Population < 50,000

benefits of attending screening, the necessity of screen-
ing for improving quality of life even for women with
breast cancer, and the risk of breast cancer being over-
looked. Also, to increase participation, it might be effec-
tive to provide appropriate health education information
about the accuracy of breast cancer screening, advances
in breast cancer treatment, and improvement of prog-
nosis after treatment. However, the association between
risk aversion and breast cancer screening participation
has not yet been fully examined and results are not con-
sistent across studies. Some studies have reported that
women with higher risk aversion do not participate in
breast cancer screening to avoid the risk of a diagnosis of
breast cancer, which provokes anxiety or psychological
stress [35, 41]. Moreover, Sasaki and Ohtake suggest that

individuals perceive the consequences of decision-mak-
ing related to breast cancer screening differently depend-
ing on whether they take a gain-framing (safety concerns)
or loss-framing (risk concerns) perspective [36]. For
example, on the one hand, individuals who are risk averse
are unlikely to participate in breast cancer screening
when considering the risky condition of “having breast
cancer but its treatment might not be successful”’. On the
other hand, individuals who are risk-seeking are unlikely
to participate in breast cancer screening because they
are more tolerant of the uncertain condition of “not hav-
ing breast cancer, but it might be detected” Their sur-
vey measured risk aversion from only the perspective of
loss-framing, but future studies should measure it from
both the loss-framing and gain-framing perspectives



Satoh and Sato BMC Women'’s Health (2021) 21:171

to examine more effective strategies for improving the
breast cancer screening participation rate.

The results of the present study also showed that time
preference did not significantly affect the likelihood of
breast cancer screening participation, unlike the findings
of past studies [35, 36, 46]. However, a meta-analysis sug-
gested that time preference is associated with addictive
health behavior (e.g., smoking, alcohol consumption, or
drug use) and not with preventive health behaviors such
as attending cancer screenings or medical checkups [37].
Some studies have shown that the relationship of time
preference with breast cancer screening participation is
weaker than that with other factors [41, 47]. Time pref-
erence may be reflected in impulsive, addictive, or emo-
tional behaviors rather than considered behaviors such
as vaccination, medication compliance, or screening [37].
The effect of time preference might depend on mood or
thoughtfulness in decision-making or decision-taking
behaviors [36, 37], but remains incompletely understood.
Further research is needed to clarify this effect.

Relationship between health behaviors and breast cancer
screening participation

Smoking and alcohol consumption are risk factors
for various cancers, including breast cancer [48]. Past
research has shown a positive association between high
breast cancer knowledge and breast cancer screening
participation, and suggested individuals might be more
likely to undergo breast cancer screening if they are
knowledgeable about breast cancer, including its risk fac-
tors, the usefulness of mammography, and causes [16, 18,
49]. In addition, individuals who are interested in pre-
venting health problems or who actively engage in pre-
ventive health behaviors would be likely to engage more
in healthy behaviors that can reduce the risk of disease or
death. In contrast, individuals who engage in unhealthy
behaviors such as smoking, alcohol consumption, or not
attending medical checkups are less likely to engage in
preventive activities [50, 51]. In particular, women who
usually engage in preventive health behaviors would
likely participate in breast cancer screening as a part of
their preventive health behaviors [52, 53]. The results of
the present study might reflect this behavioral charac-
teristic. The survey that provided the data analyzed in
this study did not ask about knowledge of breast cancer;
further research is needed to clarify the associations of
attending breast cancer screenings with health-related
behaviors, such as smoking and alcohol consumption and
breast cancer knowledge.

Several studies have demonstrated that frequent visits
to medical doctors could increase the opportunities to
recommend breast cancer screening and promote aware-
ness of cancer control [21, 29, 30], whereby women who
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received medical treatment tended to undergo screening.
The association between higher SRH and participation in
breast cancer screening supports the findings of previous
research [20, 54]. Individuals perceived as being in poorer
physical health are less likely to attend health checkups
or screenings to avoid knowing the cause of their physical
health status [55]. In the present study, participants with
lower SRH had high risk aversion, which might have led
to their non-participation in breast cancer screening.

Relationships between demographic factors and breast
cancer screening participation
Regular employees have been shown to have the highest
breast cancer screening participation rate [27, 56, 57],
whereas unemployed and self-employed individuals are
less likely to participate [56, 58, 59]. Employees of organi-
zations are more likely to be exposed to recommenda-
tions for breast cancer screening or attend organized
breast cancer screenings, further promoting their partici-
patory behavior. Self-employed or unemployed women
likely have limited cancer control service benefits, so they
miss opportunities for screening. Self-employed women
might also find it difficult to take time off to attend
screenings [60, 61]. This might explain the differences
in breast cancer screening participation according to
employment status. Exposure to breast cancer screening
opportunities or frequent recommendations for breast
cancer screening is likely dependent on living environ-
ment and socioeconomic status; inequalities in either or
both could lead to health disparities, and breast cancer
is no exception. As such, carefully designed recommen-
dation strategies for breast cancer screening should be
jointly implemented by the government, medical facili-
ties, and organizations. Social marketing communica-
tions could also be effective, such as combining mass
media, social network services, and individual mailings.
Our analysis suggests that relative poverty should not
be overlooked as a barrier to breast cancer screening.
Japan has a universal health insurance system. It does
not cover the cost of preventive breast cancer screen-
ing in absence of subjective symptoms of breast can-
cer, in which case the patient must pay out of pocket.
However, the system does cover the cost when subjec-
tive symptoms are present and the doctor considers
breast cancer screening necessary. As a rule, the cost of
both self-funded and insured breast cancer examina-
tions depends on the medical institution, but the cost of
self-funded examinations is generally between JPY 8000
and JPY 10,000, and the cost of insured examinations is
generally between JPY 3000 and JPY 5000 [62]. Income
and medical insurance have been shown to affect cancer
screening participation [63]. Poverty tends to delay detec-
tion of breast cancer worldwide [64], and low income
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tends to lead to lower breast cancer screening rates [24,
25, 65]. Free or discount vouchers for mammography
have been shown to significantly improve the breast can-
cer screening rate in Japan [66—69]. However, there are
costs involved in screening, so the provision of free or
low-cost screening to targeted women should be care-
fully considered. Individual screening recommendations
and free vouchers would likely be effective in encourag-
ing breast cancer screening participation [70]. Strategies
and educational programs should be prepared that will
help women recognize breast cancer risk and the signifi-
cance of attending screenings so that they can proactively
participate in the screenings regardless of cost. In par-
ticular, as discussed above, support is urgently needed for
women with low income and limited education. Unfor-
tunately, Japan has no nationwide program for breast
cancer screening, which is particularly disadvantageous
for women in the lower socioeconomic groups and those
with limited education. This study indicates that employ-
ment status and income might be triggers for non-par-
ticipation in breast cancer screening. Women with these
risk factors need to be identified so that they are not left
out of breast cancer prevention programs. Empirical
studies of the associations of breast cancer screening par-
ticipation with economic status and education level are
needed so that effective measures can be implemented.

Moreover, the findings of this study suggest that
lower income might delay participation in breast cancer
screening. Further research is needed to understand the
confounders of the association between income and par-
ticipation in breast cancer screening, such as educational
level, accuracy of knowledge about breast cancer, acces-
sibility of information about breast cancer screening, the
difficulties in taking time off work for cancer screening
and the cost burden of screening, after which effective
strategies have to be built. For example, an education
program about breast cancer could be implemented in
primary care to ensure that no woman is without accu-
rate knowledge of breast cancer screening. Alternatively,
a public awareness campaign could be developed to
ensure that all women know that screening can help pre-
vent breast cancer.

Finally, this study found that having children is asso-
ciated with participating in breast cancer screening.
Women with children have childcare responsibilities, so
it is likely that their health awareness is already high and
that they undertake preventive health behaviors.

This study has several limitations. First, it used cross-
sectional data to investigate the associations of breast
cancer screening participation with decision-making
tendencies under conditions of uncertainty and pre-
ventive health behaviors. As such, causality cannot be
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inferred. Second, the survey data were all self-reported,
so the findings may have been affected by response
bias [71, 72]. Further investigations are needed using
objective data. Third, the study participants were from
various regions of Japan, and more factors related to
participants’ health status should be considered by
region. Fourth, risk aversion and time preference can
be measured from various perspectives, but the sur-
vey used only one questionnaire to address each of
these variables. Further examination of the relationship
between these tendencies and breast cancer screening
participation should use several types of questionnaires
to explore risk aversion and time preference. Lastly, the
KHPS did not ask explicitly when respondents partici-
pated in breast cancer screening. In accordance with
the recommendation to participate in breast cancer
screening every 2 years, it would be necessary to ascer-
tain whether the patients are examined every 2 years
before analyzing the results of this study.

Conclusions

This study used representative data from a panel survey
of Japanese households and showed that women who
recognize the actual risk of developing breast cancer
and women with a high level of awareness of the need
to prevent breast cancer are likely to attend breast can-
cer screening. Healthy preventive behaviors were also
associated with participation in breast cancer screen-
ing. However, being self-employed, being unemployed,
and living in relative poverty would be barriers to par-
ticipation in screening.

Abbreviations

ASR: Adjusted standardized residual; Cl: Confidence interval; KHPS: Keio
Household Panel Survey; OR: Odds ratio; SD: Standard deviation; SRH: Self-
rated health.

Acknowledgements
We are grateful to the Keio University Panel Data Research Center for provid-
ing the KHPS data.

Authors’ contributions

MS conceptualized and carried out the study and wrote the manuscript. NS
provided important scientific comments on the study design, data analysis,
and manuscript content. All authors contributed to and have approved the
final manuscript. All authors read and approved the final manuscript.

Funding
The authors declare no significant financial support for this work that could
have influenced its outcome.

Availability of data and materials

The data are available from the corresponding author upon reasonable
request. The data set supporting the conclusions of this article is available
from the Panel Data Research Center at Keio University with the approval of
this organization (Approval No. 1322: Data ID 156-JHPS/KHPS2004-2018).



Satoh and Sato BMC Women'’s Health (2021) 21:171

Declarations

Ethics approval and consent to participate

We received approval from the Keio University Panel Data Research Center
to use the KHPS data for our research (Approval No. 1322: Data ID 156-JHPS/
KHPS2004-2018). The center also provided the completely anonymized

data. According to Japan’s Ethical Guidelines for Epidemiological Research,
this study did not require ethical approval. The study complied with Keio
University's data use policy and Japan'’s Ethical Guidelines for Epidemiological
Research.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details

‘Department of Fundamental Nursing, Yokohama City University, 3-9 Fukuura,
Kanazawa-ku, Yokohama, Kanagawa 236-0004, Japan. “Department of Clinical
Nursing, Fukushima Medical University, Fukushima, Fukushima, Japan.

Received: 8 June 2020 Accepted: 15 April 2021
Published online: 21 April 2021

References

1. Siegel R, Miller KD, Jemal A. Cancer statistics, 2018. CA Cancer J Clin. 2018.
https://doi.org/10.3322/caac.21442.

2. Ministry of Health, Labour and Welfare. Vital statistics. 2019. https://www.
mhlw.go.jp/toukei/saikin/hw/jinkou/kakutei19/dl/11_h7.pdf. Accessed
17 Feb 2021 (in Japanese).

3. Hamashima C, Japanese Research Group for the Development of Breast
Cancer Screening Guidelines, Hamashima CC, Hattori M, Honjo S, Kasa-
hara'y, et al. The Japanese guidelines for breast cancer screening. Jon J
Clin Oncol. 2016;46:482-92.

4. Tonelli M, Connor GS, Joffres M, Dickinson J, Singh H, Lewin G, et al.
Recommendations on screening for breast cancer in average-risk women
aged 40-74 years. CMAJ. 2011;183:1991-2001.

5. YuanY,VuK, ShenY, Dickinson J, Winget M. Importance of quality in
breast cancer screening practice—a natural experiment in Alberta.
Canada. BMJ Open. 2020;10:1-9.

6. Ministry of Health, Labour and Welfare. The measure for education in can-
cer prevention and cancer screening. 2004. https://www.mhlw.go.jp/file/
06-Seisakujouhou-10900000-Kenkoukyoku/0000111662.pdf. Accessed 10
Apr 2020 (in Japanese).

7. National Cancer Institute. Cancer trends progress report. 2016. https://
progressreport.cancergov/. Accessed 10 Apr 2020.

8. OECD.Stat. Health status. 2019. https://stats.oecd.org/Index.aspx?Theme
Treeld=9. Accessed 10 Apr 2020.

9. Ministry of Health, Labour and Welfare. Comprehensive survey of living
conditions. 2016. https://www.mhlw.go.jp/toukei/saikin/hw/k-tyosa/k-
tyosa16/dl/16.pdf. Accessed 10 Apr 2020 (in Japanese).

10. Ministry of Health, Labour and Welfare. The basic plan to promote cancer
control programs. 2018. https://www.mhlw.go.jp/file/06-Seisakujou
hou-10900000-Kenkoukyoku/0000196975.pdf. Accessed 10 Apr 2020 (in
Japanese).

11. National Cancer Institute. Surveillance, epidemiology, and end results
program. 2020. https://seer.cancer.gov/statfacts/html/breast.html.
Accessed 17 Feb 2021.

12. Cancer Research UK. Breast cancer mortality statistics. 2020. https://www.
cancerresearchuk.org/health-professional/cancer-statistics/statistics-by-
cancer-type/breast-cancer/mortality#theading-Zero. Accessed 17 Feb
2021.

13. National Cancer Center. Cancer registries & statistics. 2020. https://
ganjoho.jp/reg_stat/statistics/dl/index.html. Accessed 17 Feb 2021 (in
Japanese).

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33

34.

35.

Page 10 of 11

. Njor SH, Schwartz W, Blichert-Toft M, Lynge E. Decline in breast cancer

mortality: how much is attributable to screening? J Med Screen.
2015;22:20-7.

. American Cancer Society. Cancer treatment & survivorship facts & fig-

ures 2019-2021. 2019. https://www.cancer.org/content/dam/cancer-org/
research/cancer-facts-and-statistics/cancer-treatment-and-survivorsh
ip-facts-and-figures/cancer-treatment-and-survivorship-facts-and-figur
es-2019-2021.pdf. Accessed 10 Apr 2020.

. Guilford K, Mckinley E, Turner L. Breast cancer knowledge, beliefs, and

screening behaviors of college women: application of the health belief
model. Am J Health Educ. 2017;48:256-63.

. Hirai K, Sasaki S, Ohtake F. The relationship between breast cancer

screening and health literacy in breast cancer. J Behav Econ Finance.
2017;10:520-5 ((in Japanese)).

. Rakhshkhorshid M, Navaee M, Nouri N, Safarzaii F. The association of

health literacy with breast cancer knowledge, perception and screening
behavior. Eur J Breast Health. 2018. https://doi.org/10.5152/ejbh.2018.
3757.

. Bryan L, Westmaas L, Alcaraz K, Jemal A. Cigarette smoking and cancer

screening underutilization by state: BRFSS 2010. Nicotine Tob Res.
2014;16:1183-9.

Lagerlund M, Drake I, Wirfalt E, Sontrop JM, Zackrisson S. Health-related
lifestyle factors and mammography screening attendance in a Swedish
cohort. Eur J Cancer Prev. 2015;24:44-50.

Eichholzer M, Richard A, Rohrmann S, Schmid SM, Leo C, Huang DJ, et al.
Breast cancer screening attendance in two Swiss regions dominated by
opportunistic or organized screening. BMC Health Serv Res. 2016. https:.//
doi.org/10.1186/512913-016-1760-4.

Martin-Lopez R, Herndndez-Barrera V, De Andres AL, Garrido PC, De
Miguel AG, Garcia RJ. Breast and cervical cancer screening in Spain and
predictors of adherence. Eur J Cancer Prev. 2010;19:239-45.

Schoofs J, Krijger K, Vandevoorde J, Devroey D. Health-related factors
associated with adherence to breast cancer screening. J Midlife Health.
2017;8:63-9.

Gathirua-Mwangi W, Cohee A, Tarver WL, Marley A, Biederman E, Stump
T, et al. Factors associated with adherence to mammography screening
among insured women differ by income levels. Womens Health Issues.
2018;28:462-9.

Henry KA, McDonald K, Sherman R, Kinney AY, Stroup AM. Association
between individual and geographic factors and nonadherence to mam-
mography screening guidelines. J Womens Health. 2014;23:664-74.
Cabinet Office. Census on cancer control. 2016. https://survey.gov-
online.go.jp/h28/h28-gantaisaku/index.html. Accessed 10 Apr 2020 (in
Japanese).

Damiani G, Federico B, Basso D, Ronconi A, Bianchi CBNA, Anzellotti GM,
et al. Socioeconomic disparities in the uptake of breast and cervical
cancer screening in Italy: a cross sectional study. BMC Public Health. 2012.
https://doi.org/10.1186/1471-2458-12-99.

Willems B, Bracke P. The education gradient in cancer screening partici-
pation: a consistent phenomenon across Europe? Int J Public Health.
2018;63:93-103.

Kempe KL, Larson RS, Shetterley S, Wilkinson A. Breast cancer screening in
an insured population: whom are we missing? Perm J. 2013;17:38-44.
Vlyas A, Madhavan S, Kelly K, Metzger A, Schreiman J, Remick S. Predic-
tors of self-reported adherence to mammography screening guide-

lines in West Virginia women visiting a stationary facility. WV Med J.
2014;110:20-6.

Martin-Lopez R, Jiménez-Garcia R, Lopez-de-Andres A, Herndndez-Barrera
V, Jiménez-Trujillo |, Gil-de-Miguel A, et al. Inequalities in uptake of breast
cancer screening in Spain: analysis of a cross-sectional national survey.
Public Health. 2013;127:822-7.

Vetter L, Keller M, Bruckner T, Golatta M, Eismann S, Evers C, et al. Adher-
ence to the breast cancer surveillance program for women at risk for
familial breast and ovarian cancer versus overscreening: a monocenter
study in Germany. Breast Cancer Res Treat. 2016;156:289-99.

Roberto CA, Kawachi I. Use of psychology and behavioral economics to
promote healthy eating. Am J Prev Med. 2014;47:832-7.

Thorgeirsson T, Kawachi |. Behavioral economics: merging psychology
and economics for lifestyle interventions. Am J Prev Med. 2013;44:185-9.
Goldzahl L. Contributions of risk preference, time orientation and percep-
tions to breast cancer screening regularity. Soc Sci Med. 2017;185:147-57.


https://doi.org/10.3322/caac.21442
https://www.mhlw.go.jp/toukei/saikin/hw/jinkou/kakutei19/dl/11_h7.pdf
https://www.mhlw.go.jp/toukei/saikin/hw/jinkou/kakutei19/dl/11_h7.pdf
https://www.mhlw.go.jp/file/06-Seisakujouhou-10900000-Kenkoukyoku/0000111662.pdf
https://www.mhlw.go.jp/file/06-Seisakujouhou-10900000-Kenkoukyoku/0000111662.pdf
https://progressreport.cancer.gov/
https://progressreport.cancer.gov/
https://stats.oecd.org/Index.aspx?ThemeTreeId=9
https://stats.oecd.org/Index.aspx?ThemeTreeId=9
https://www.mhlw.go.jp/toukei/saikin/hw/k-tyosa/k-tyosa16/dl/16.pdf
https://www.mhlw.go.jp/toukei/saikin/hw/k-tyosa/k-tyosa16/dl/16.pdf
https://www.mhlw.go.jp/file/06-Seisakujouhou-10900000-Kenkoukyoku/0000196975.pdf
https://www.mhlw.go.jp/file/06-Seisakujouhou-10900000-Kenkoukyoku/0000196975.pdf
https://seer.cancer.gov/statfacts/html/breast.html
https://www.cancerresearchuk.org/health-professional/cancer-statistics/statistics-by-cancer-type/breast-cancer/mortality#heading-Zero
https://www.cancerresearchuk.org/health-professional/cancer-statistics/statistics-by-cancer-type/breast-cancer/mortality#heading-Zero
https://www.cancerresearchuk.org/health-professional/cancer-statistics/statistics-by-cancer-type/breast-cancer/mortality#heading-Zero
https://ganjoho.jp/reg_stat/statistics/dl/index.html
https://ganjoho.jp/reg_stat/statistics/dl/index.html
https://www.cancer.org/content/dam/cancer-org/research/cancer-facts-and-statistics/cancer-treatment-and-survivorship-facts-and-figures/cancer-treatment-and-survivorship-facts-and-figures-2019-2021.pdf
https://www.cancer.org/content/dam/cancer-org/research/cancer-facts-and-statistics/cancer-treatment-and-survivorship-facts-and-figures/cancer-treatment-and-survivorship-facts-and-figures-2019-2021.pdf
https://www.cancer.org/content/dam/cancer-org/research/cancer-facts-and-statistics/cancer-treatment-and-survivorship-facts-and-figures/cancer-treatment-and-survivorship-facts-and-figures-2019-2021.pdf
https://www.cancer.org/content/dam/cancer-org/research/cancer-facts-and-statistics/cancer-treatment-and-survivorship-facts-and-figures/cancer-treatment-and-survivorship-facts-and-figures-2019-2021.pdf
https://doi.org/10.5152/ejbh.2018.3757
https://doi.org/10.5152/ejbh.2018.3757
https://doi.org/10.1186/s12913-016-1760-4
https://doi.org/10.1186/s12913-016-1760-4
https://survey.gov-online.go.jp/h28/h28-gantaisaku/index.html
https://survey.gov-online.go.jp/h28/h28-gantaisaku/index.html
https://doi.org/10.1186/1471-2458-12-99

Satoh and Sato BMC Women'’s Health

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51

52.

53.

54.

55.

(2021) 21:171

Sasaki S, Ohtake F. Behavioral economics in health and medical fields:
decisions, biases, and nudges. J Behav Econ Finance. 2018;11:110-20 ((in
Japanese)).

Chapman G. Short-term cost for long-term benefit: time preference and
cancer control. Health Psychol. 2005;4:541-8.

Anderson LR, Mellor JM. Predicting health behaviors with an experimen-
tal measure of risk preference. J Health Econ. 2008;27:1260-74.

Panel Data Research Center at Keio University: Japan household panel
survey. https://www.pdrc.keio.acjp/en/paneldata/datasets/jhpskhps/.
2020. Accessed 10 Apr 2020.

Frederick S, Loewenstein G, O'Donoghue T. Time discounting and time
preference: a critical review. J Econ Lit. 2002;40:351-401.

Picone G, Sloan F, Taylor D. Effects of risk and time preference and
expected longevity on demand for medical tests. J Risk Uncertain.
2004;28:39-53.

Ministry of Health, Labour and Welfare. National health and nutrition
survey 2016. 2017. https://www.mhlw.go.jp/content/10904750/00035
1576.pdf. Accessed 10 Apr 2020 (in Japanese).

Ministry of Education, Culture, Sports, Science and Technology. Census
about physical fitness 2016. 2017. https://www.mext.go.jp/sports/b_
menu/toukei/chousa04/sports/1402343.htm. Accessed 10 Apr 2020 (in
Japanese).

Katapodi MC, Lee KA, Facione NC, Dodd MJ. Predictors of perceived
breast cancer risk and the relation between perceived risk and breast
cancer screening: a meta-analytic review. Prev Med. 2004;38:388-402.
Carman K, Kooreman P. Probability perceptions and preventive health
care. J Risk Uncertain. 2014;49:43-71.

Fang H, Wang Y. Estimating dynamic discrete choice models with hyper-
bolic discounting, with an application to mammography decisions. Int
Econ Rev. 2015;56:565-96.

Levy AG, Micco E, Putt M, Armstrong K. Value for the future and breast
cancer-preventive health behavior. Cancer Epidemiol Biomarkers Prev.
2006;15:955-60.

Katz D, Tengekyon AJ, Kahan NR, Calderon-Margalit R. Patient and physi-
cian characteristics affect adherence to screening mammography: a
population-based cohort study. PLoS ONE. 2018. https://doi.org/10.1371/
journal.pone.0194409.

Wu TY, Ronis D. Correlates of recent and regular mammography screen-
ing among Asian-American women. J Adv Nurs. 2009;65:2434-46.
Rakowski W, Clark MA, Ehrich B. Smoking and cancer screening for
women ages 42-75: associations in the 1990-1994 National Health
Interview Surveys. Prev Med. 1999,29:487-95.

Fredman L. Cigarette smoking, alcohol consumption, and screen-

ing mammography among women ages 50 and older. Prev Med.
1999;28:407-17.

Kanetou C, Toyokawa S, Miyoshi Y, Suzuki T, Suyama Y, Kobayashi Y. The
factors relate to cervical cancer screening attendance among Japanese
female wokers. J Health Welf Stat. 2010;57:1-7 ((in Japanese)).
Elewonibi B, Miranda PY. Using mammograms to predict preven-

tive health services behavior and mortality in women. Prev Med Rep.
2016;5:27-32.

Gandhi PK, Gentry WM, Kibert JL 2nd, Lee EY, Jordan W, Bottorff MB, et al.
The relationship between four health-related quality-of-life indicators and
use of mammography and Pap test screening in US women. Qual Life
Res. 2015;24:2113-28.

WadaT. Significance and utility of Ningen Dock from viewpoint of
subjective health feeling. Off J Jpn Soc Ningen Dock. 2019;33:675-82 ((in
Japanese)).

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

72.

Page 11 of 11

Ministry of Health, Labour and Welfare. Comprehensive survey of living
conditions 2016. 2017. http://www.gender.go.jp/research/kenkyu/pdf/
ishiki_3.pdf. Accessed 10 Apr 2020 (in Japanese).

Gray N, Picone G. Evidence of large-scale social interactions in mammog-
raphy in the United States. Atl Econ J. 2018;46:441-57.

Ohara K, Saeki K, Nezu S, Obayashi K, Tomioka K, Okamoto N, et al. The
predictive factors of cancer screening behaviors. J Health Welf Stat.
2014,61:13-20 ((in Japanese)).

Kim SJ, Song JH, Oh YM, Park SM. Disparities in the utilisation of preven-
tive health services by the employment status: an analysis of 2007-2012
South Korean national survey. PLoS ONE. 2018. https://doi.org/10.1371/
journal.pone.0207737.

Shimada T, Kato K, Inomata Y, Kikuchi R, Shibuya D. Evaluation of recall let-
ters and application methods in view of increasing gastric cancer screen-
ing rates. J Gastrointest Cancer Screen. 2010;48:647-54 ((in Japanese)).
Shim HY, Jun JK, Shin JY. Employment conditions and use of gastric can-
cer screening services in Korea: a nationwide survey. BMC Public Health.
2019. https://doi.org/10.1186/512889-019-6841-y.

Elsevier Japan. Clinical support. 2020. https://info.clinicalsup.jp/content-
list/treatment-plan.html. Accessed 17 Feb 2021.

Watanabe R. An analysis of participation in cancer screening in Japan.
Health Care Soc. 2003;13:113-32 ((in Japanese)).

Coughlin SS. Social determinants of breast cancer risk, stage, and
survival. Breast Cancer Res Treat. 2019. https://doi.org/10.1007/
$10549-019-05340-7.

Ferdous M, Goopy S, Yang H, Rumana N, Abedin T, Turin TC. Barriers to
breast cancer screening among immigrant populations in Canada. J
Immigr Minor Health. 2020. https://doi.org/10.1007/510903-019-00916-3.
Ban K, Watanabe S, Ono Y. The efficacy of issuing a free coupon for breast
cancer screening. Jpn Assoc Breast Cancer Screen. 2011;20:127-34 ((in
Japanese)).

Sugawara S, Matsuda T. Measuring the effects of cancer screening on
non-participants of the generation who works using a questionnaire. J
Jpn Assoc Breast Cancer Screen. 2013;60:396-402 ((in Japanese)).
Konishi H.Trial of free coupon for screening mammography. J Jpn Assoc
Breast Cancer Screen. 2013;22:37-9 ((in Japanese)).

Nakajima H, Kageyama N, Sawai K, Fujiwara |, Mizuta N, Sakaguchi K, et al.
A project for increasing the rate of participation in mammographic breast
cancer screening in Kyoto prefecture to 50%. J Jpn Assoc Breast Cancer
Screen. 2007;16:38-43 ((in Japanese)).

Komoto S, Takeda K. Influence of a free coupon and an educational
booklet on breast cancer screening in Mie prefecture, Japan. J Jon Assoc
Breast Cancer Screen. 2010;19:179-83 ((in Japanese)).

. Paulhus DL. Socially desirable responding: the evolution of a construct.

In: Braun HI, Jackson DN, Wiley DE, editors. The role of constructs in psy-
chological and educational measurement. Mahwah: Lawrence Erlbaum
Associates Publishers; 2002. p. 49-69.

Howard M, Agarwal G, Lytwyn A. Accuracy of self-reports of Pap and
mammography screening compared to medical record: a meta-analysis.
Cancer Causes Control. 2009,20:1-13.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


https://www.pdrc.keio.ac.jp/en/paneldata/datasets/jhpskhps/
https://www.mhlw.go.jp/content/10904750/000351576.pdf
https://www.mhlw.go.jp/content/10904750/000351576.pdf
https://www.mext.go.jp/sports/b_menu/toukei/chousa04/sports/1402343.htm
https://www.mext.go.jp/sports/b_menu/toukei/chousa04/sports/1402343.htm
https://doi.org/10.1371/journal.pone.0194409
https://doi.org/10.1371/journal.pone.0194409
http://www.gender.go.jp/research/kenkyu/pdf/ishiki_3.pdf
http://www.gender.go.jp/research/kenkyu/pdf/ishiki_3.pdf
https://doi.org/10.1371/journal.pone.0207737
https://doi.org/10.1371/journal.pone.0207737
https://doi.org/10.1186/s12889-019-6841-y
https://info.clinicalsup.jp/content-list/treatment-plan.html
https://info.clinicalsup.jp/content-list/treatment-plan.html
https://doi.org/10.1007/s10549-019-05340-7
https://doi.org/10.1007/s10549-019-05340-7
https://doi.org/10.1007/s10903-019-00916-3

	Relationship of attitudes toward uncertainty and preventive health behaviors with breast cancer screening participation
	Abstract 
	Backgroundcxs: 
	Methods: 
	Results: 
	Conclusions: 

	Background
	Methods
	Variables
	Data analysis

	Results
	Demographic characteristics
	Respondent characteristics according to breast cancer screening participation
	Association of explanatory variables with breast cancer screening participation

	Discussion
	Characteristics of the sample in this study
	Relationships between decision-making tendencies under conditions of uncertainty and breast cancer screening participation
	Relationship between health behaviors and breast cancer screening participation
	Relationships between demographic factors and breast cancer screening participation

	Conclusions
	Acknowledgements
	References


