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Abstract: In recent years, the incidence and mortality rates of cervical cancer (CC) have increased
among young women. Cervical cancer screening (CCS) is crucial to reducing the incidence and mor-
tality of CC in a country such as Japan, where it is challenging to raise HPV vaccination rates. The
purpose of this study was to identify psychological and personal characteristics relating to CCS
participation among young people by using the Health Belief Model (HBM). For this cross-sectional
study, an internet survey was conducted between February—-March 2018. Based on HBM and per-
sonal characteristics, x2 tests and logistic analyses were used to identify factors influencing CCS.
Responses obtained from 816 women in their 20s and 30s were used in the analysis. For HBM-based
psychological characteristics, the odds ratios were significantly higher for “cues to participation in
screening” and “barriers to participation at the time of cancer screening”, while “barriers to partic-
ipation before cancer screening” showed significantly lower odds ratios. On the other hand, it was
found that the presence of children and having regular health checkups affected the attributes of
screening that were significant for decision-making. Therefore, it is important to create proactive
measures to encourage younger women to undergo medical examinations.

Keywords: cervical cancer screening; Japanese young women; health belief model; a cross-sectional
study

1. Introduction

Worldwide, cervical cancer (CC) is the fourth most common cancer among women
and the fourth leading cause of death among women due to cancer [1]. In Japan, on the
other hand, about 12,000 people are affected annually, and about 3500 people die due to
this disease [2]. In recent years, morbidity and mortality rates have been increasing more
rapidly among those in their 20s to 30s compared to other age groups due to changes in
sexual activity rates among young people [3,4].

People in their 20s and 30s have different levels of CC morbidity and mortality rates
than younger or older adults. As these individuals still have long life expectancies, make
significant contributions to the economy, and play an important role in supporting their
families, as a consequence, the impact is still huge [5]. Therefore, targeted prevention is
needed to reduce CC morbidity and mortality rates in this age group.

The CC is caused by persistent infection with the human papillomavirus (HPV) [6—
8]. It has been shown that CC develops through cervical intraepithelial neoplasia (CIN), a
precancerous lesion. Early detection and treatment can be achieved through primary pre-
vention (HPV vaccination) and secondary prevention (cervical cancer screening: CCS).

In the United States and Scotland, where HPV vaccination was adopted as a national
program for primary prevention many years ago, the HPV infection rate among women
in their 20s has been significantly reduced among vaccinated individuals [9,10]. In Japan,
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on the other hand, the HPV vaccine was approved at the end of 2009 and became part of
routine immunization coverage under the Immunization Law in April 2013. However, in
June of the same year, the “recommendation” of HPV vaccination was discontinued due
to reports of adverse reactions such as orthostatic intolerance, chronic regional pain syn-
drome (CRPS) [11], and cognitive dysfunction [12] after HPV vaccination. As a result, the
HPV vaccination coverage dropped sharply from over 70% among women born between
1994 and 1999 to less than 1% among women born after 2002 [13-15]. This was mainly
reported by the Japanese mass media as being due to the possibility of adverse events
caused by HPV vaccination, and although the government subsequently began to recom-
mend it again, the vaccination rate has not yet returned to the level it was before the re-
ports of adverse effect [13].

On the other hand, as a form of secondary prevention in Japan, it has been recom-
mended since 2004 that asymptomatic women over 20 years of age undergo CCS (Cytol-
ogy alone, HPV testing, and Combined cytology and HPV testing) regularly every 2 years
[16-18]. The “Basic Plan for the Promotion of Cancer Control” formulated in 2007 set the
goal of increasing the screening uptake rate to more than 50% within five years [19], and
since FY2009, the “Women-specific Cancer Screening Promotion Project”, which includes
the distribution of free coupons, has been actively implemented. However, the results of
the National Cancer Survey in 2019, conducted 9 years later, showed that the CCS partic-
ipation rate was 43.7% [20]. The increase in the incidence of CC among young people thus
remains a concern. The factors affecting the CCS behaviors in young people and other age
groups, as identified in other studies, were differences in health care policies, inadequate
public health education, socio-cultural health beliefs, personal difficulties, and a great lack
of knowledge about the necessity of screening [21-23]. Therefore, based on the results of
previous studies, it is necessary to identify the reasons why people might not participate
in CCS and create a response plan for young people for whom HPV vaccination has been
stagnant.

In order to increase the rate of participation in cancer screening, it is necessary to
analyze the psychological characteristics that influence screening participation. In Europe
and the United States, many studies have been conducted with the aim of improving can-
cer screening uptake rates using theories of applied behavioral science [24,25]. Therefore,
we considered the Transtheoretical Model of Behavior Change [26] and the Health Belief
Model (HBM). However, in order to determine individuals” perceptions of threats posed
by health problems, the benefits of avoiding threats, and factors influencing decision-mak-
ing, this research survey was conducted using HBM.

The HBM, proposed by Rosenstock [27] in the United States, is a well-known theo-
retical model that explains the relationship between preventive health care practices and
psychological attitudes. According to the first HBM theory, the interaction between the
factors of the perceived risk of contracting a particular disease (perceived susceptibility),
perceived seriousness of the disease contracted (perceived seriousness), perceived benefit
of the practice to prevent that disease (perceived benefit), and perceived barriers to pre-
vention determines the success of specific preventive health practice. In Japan, Hata [28]
proposed a revised HBM based on these basic concepts, which have mainly been used in
Europe and the United States [29-34]. In Japan, there have been reports of screening be-
haviors associated with group health screening [35] and gastric cancer screening [36], but
unfortunately, there have been few applied studies focusing on young adults’ CCS behav-
iors. Therefore, research based on this theory seems necessary in order to understand the
psychological characteristics of young adults’ CCS behavior.

This study aimed to identify the factors of psychological and personal characteristics
that influence the behavior of young people regarding receiving CCS by using HBM.
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2. Materials and Methods
2.1. Study Design

A cross-sectional study was used to accomplish the objectives of this study; an inter-
net survey was conducted between February 2018 and March 2018.

2.2. Data Collection

The study, conducted via an internet survey, was designed to investigate in a short
period of time the intentions of people who were not screened for cancer in a wide geo-
graphic area. At the same time, there are two verification standards for internet survey
companies: 1. Organizations providing services; 2. External certification in accordance
with national standards.

In order to reduce the burden of the respondents, starting from the creation of the
online questionnaire, we participate in the design and revision of the questionnaire from
time to time. Before the actual survey, in order to ensure the credibility of the participants’
responses, we actually operated the online questionnaire and measured the shortest time,
and set the questionnaires whose answer time is less than the shortest time as meaningless
data.

A sampling frame was used for “registered monitors” held by the survey contractor
(internet research company, Hiroshima, Japan). Age groups (20s, 30s, 40s, 50s, and 60s)
were set, and samples were extracted for each category according to the population-pop-
ulation ratio (see 2015 census). The survey was terminated when the target sample for
each category was reached. A sample of approximately 3000 persons was deemed ade-
quate.

In this study, the internet research company made the survey target users, and a sur-
vey request e-mail was sent out. The survey targets accessed the URL provided in the e-
mail and responded to the survey.

The internet survey inclusion criteria were, as of 1 April 2019, (1) women living in
Japan, (2) being aged 20-69 years, and (3) having agreed to complete the questionnaire.

However, in this study, data were extracted from an internet survey and analyzed
and studied. The extraction criteria were: (1) only those aged 20-30 years were selected
according to the purpose of the study; (2) only those who had participated in cervical
cancer screening and those who had never participated in cancer screening were selected
because of the difference in screening site and age between breast cancer screening and
cervical cancer screening [37]; and (3) only those who had no history of cancer were se-
lected because screening attitudes were related to medical history [38].

The questionnaire was constructed based on previous studies [39-42] and included
personal characteristics: age (2024 years, 25-29 years, 30-34 years, and 35-39 years), mar-
ital status (married, single), children, household composition (single, 2-person household,
2-generation family, 3-generation family, and others), employment status (self-employed,
regular employment, parttime job, students, housewife, and unemployed), medical insur-
ance (association health insurance, union health insurance, mutual aid association, na-
tional health insurance, national health insurance association, unknown, and others),
body mass index (BMI) (lean, normal, and obese), current health condition (bad, slightly
bad, normal, slightly good, and good), and history of family cancer (Supplementary Table
S1).

The CCS participation status: history of screening participation in the past 2 years,
types of participation (population-based, workplace-based, individual complete physical
examination/hospital visit, and others), and reasons for non-participation (busy, healthy,
anxious about the results, did not know about cancer screening, never had a chance to
have a cancer screening, forgot to take the test, not old enough to have a checkup, too
much trouble, and others) was extracted from the public opinion survey on cancer control
[43] (Supplementary Table S2).
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On the other hand, psychological characteristics of HBM were set based on previous
studies [44-47]. The HBM items survey consisted of 27 questions components; each item
was answered on 5-point Likert scale (1: strongly disagree, 2: disagree, 3: neither agree
nor disagree, 4: agree, 5 strongly agree). The higher scores on each of the items indicated
that participation in screening was perceived as more beneficial (Supplementary Table
S3).

2.3. Statistical Analysis

First, in order to analyze the association between personal characteristics and screen-
ing behavior, x2 tests were conducted to obtain geo-demographic information, lifestyle
information, and personal characteristics. Next, based on the results of the x2 test and the
seven constructs from the HBM, logistic regression analysis was conducted with factors
significantly associated with screening behavior as independent variables and screening
behavior (women who had undergone cervical screening and women who had not) as
dependent variables, and all risk factors were considered in the model inputs unless there
was evidence of collinearity. The results of the analysis were presented as (adjusted) odds
ratios (ORs) and 95% confidence intervals (CIs).

A factor analysis was conducted on 27 variables based on the HBM in order to con-
firm their structure in the HBM study subjects used as explanatory variables in the logistic
regression analysis. The results showed that all the variables were categorized into seven
factors based on the HBM model in the survey subjects as well. Cronbach’s alpha coeffi-
cient, a measure of internal consistency among the questions comprising each scale, was
0.818 for “seriousness of cancer”, 0.820 for “benefits of cancer screening”, 0.872 for “the
importance of cancer screening”, 0.681 for “cues to participation in screening”, 0.699 for
“susceptibility to cancer”, 0.812 for “barriers to participation at the time of cancer screen-
ing”, and 0.752 for “barriers to participation before cancer screening”. A Cronbach’s alpha
coefficient greater than 0.748 was usually considered to be a reasonable representation of
the construct variables based on the factors obtained.

Statistical analysis was performed using R version 4.0.2. p < 0.05 was considered sta-
tistically significant.

2.4. Ethics Issues

This survey was conducted with the approval of the Hiroshima University Epidemi-
ology Ethics Committee (Approval No. E-1081-1). Respondents were informed that no
personally identifiable information would be collected, that it was up to them whether or
not to participate in study, and that they would not be harmed if they did not respond.

3. Results

A total of 3249 people responded to the questionnaire. In accordance with the exclu-
sion criteria, (1) 1970 persons not in their 20s or 30s, (2) 255 persons who had undergone
breast cancer screening, and (3) 208 persons with a medical history of cervical cancer were
excluded, leaving a total of 816 persons in the analysis. Of these, 32 (3.9%) lived in Hok-
kaido, 60 (7.4%) people in Tohoku, 303 (37.1%) Kanto Koshinetsu, 123 (15.1%) in Tokai
Hokuriku, 130 (15.9%) in Kinki, 70 (8.6%) in Chugoku Shikoku, and 98 (12.0%) in Kyushu
Okinawa. Of those analyzed, 321 (39.3%) were screened, with a mean age of 30.85 years
(SD + 14.88), and 495 (60.7%) were not screened, with a mean age of 30.24 years (SD £
15.35).

3.1. Factors Affecting Participation in CCS

After the association between the personal characteristics and screening behaviors
had been assessed using the x2 test, significant associations were determined to be age,
marital status, children, work status, medical insurance, and regular health checkups (Ta-
ble 1).
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The screening rates of women who had undergone screening were in the order of
45.0% (95 women) in those in their 30-34s, 44.4% (130) in those in their 25-29s, 37.2% (80)
in those in their 35-39s, and 16.5% (16) in those in their 20-24s, 51.7% (238) in those who
were married, and 23.3% (83) in those who were single. The status of participation in CCS
is shown according to each attribute in Table 1.

Table 1. Associations between CCS behaviors and personal characteristics (Statistically significant

results).
Characteristic (nT=ot8all 6) S(;r:;r;i;l U?:irzggf d p-Value *
Age <0.001
20-24 97 (11.9%) 16 (16.5%) 81 (83.5%)
25-29 293 (35.9%) 130 (44.4%) 163 (55.6%)
30-34 211 (25.9%) 95 (45.0%) 116 (55.0%)
35-39 215 (26.3%) 80 (37.2%) 135 (62.8%)
Marital Status <0.001
Married 460 (56.4%) 238 (51.7%) 222 (48.3%)
Single 356 (43.6%) 83 (23.3%) 273 (76.7%)
Children <0.001
Yes 346 (42.4%) 187 (54.0%) 159 (46.0%)
No 470 (57.6%) 134 (28.5%) 336 (71.5%)
Household composition 0.001
Single 145 (17.8%) 37 (25.5%) 108 (74.5%)
2-person household 163 (20.0%) 82 (50.3%) 81 (49.7%)
2-generation family 422 (51.7%) 169 (40.0%) 253 (60.0%)
3-generation family 59 (7.2%) 23 (39.0%) 36 (61.0%)
Others 27 (3.3%) 10 (37.0%) 17 (63.0%)
Employment status <0.001
Self-employed 26 (3.2%) 14 (53.8%) 12 (46.2%)
Regular employment 340 (41.7%) 139 (40.9%) 201 (59.1%)
Parttime job 152 (18.6%) 49 (32.2%) 103 (67.8%)
Students 46 (5.6%) 5 (10.9%) 41 (89.1%)
Housewife 205 (25.1%) 105 (51.2%) 100 (48.8%)
Unemployed 47 (5.8%) 9 (19.1%) 38 (80.9%)
Medical insurance ** <0.001
Association health insurance 319 (39.1%) 152 (47.6%) 167 (52.4%)
Union health insurance 107 (13.1%) 45 (42.1%) 62 (57.9%)
Mutual aid association 75 (9.2%) 36 (48.0%) 39 (52.0%)
National health insurance 233 (28.6%) 64 (27.5%) 169 (72.5%)
National health insurance association 50 (6.1%) 19 (38.0%) 31 (62.0%)
Unknown 20 (2.5%) 3 (15.0%) 17 (85.0%)
Others 12 (1.5%) 2 (16.7%) 10 (83.3%)
Medical consultation <0.001
Yes 198 (24.3%) 103 (52.0%) 95 (48.0%)
No 618 (75.7%) 218 (35.3%) 400 (64.7%)
Are you taking care of your own health <0.001
Not careful at all 22 (2.7%) 5 (22.7%) 17 (77.3%)
Not very careful 134 (16.4%) 38 (28.4%) 96 (71.6%)
Cannot say either way 186 (22.8%) 62 (33.3%) 124 (66.7%)
Sometimes very careful 365 (44.7%) 159 (43.6%) 206 (56.4%)
Always very careful 109 (13.4%) 57 (52.3%) 52 (47.7%)
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What to pay attention to for health

Pay attention to diet 0.001
Yes 495 (60.7%) 218 (44.0%) 277 (56.0%)
No 321 (39.3%) 103 (32.1%) 218 (67.9%)

Have regular health checkups <0.001
Yes 136 (16.7%) 94 (69.1%) 42 (30.9%)
No 680 (83.3%) 227 (33.4%) 453 (66.6%)

Avoid stress 0.028
Yes 282 (34.6%) 126 (44.7%) 156 (55.3%)
No 534 (65.4%) 195 (36.5%) 339 (63.5%)

The most feared disease 0.048

Cancer 336 (41.2%) 140 (41.7%) 196 (58.3%)
Heart disease 51 (6.3%) 24 (47.1%) 27 (52.9%)
Brain Attack 105 (12.9%) 51 (48.6%) 54 (51.4%)
Pneumonia 6 (0.7%) 1(16.7%) 5 (83.3%)
Diabetes 54 (6.6%) 15 (27.8%) 39 (72.2%)
Liver disease 10 (1.2%) 4 (40.0%) 6 (60.0%)
Dementia 83 (10.2%) 27 (32.5%) 56 (67.5%)
Depression 53 (6.5%) 19 (35.8%) 34 (64.2%)
None 104 (12.7%) 32 (30.8%) 72 (69.2%)

Others 14 (1.7%) 8 (57.1%) 6 (42.9%)

Influenza vaccination 0.001
Vaccinated every year 218 (26.7%) 106 (48.6%) 112 (51.4%)
Sometimes vaccinated 144 (17.6%) 64 (44.4%) 80 (55.6%)
Vaccinated by chance 49 (6.0%) 20 (40.8%) 29 (59.2%)

Not vaccinated 306 (37.5%) 101 (33.0%) 205 (67.0%)
Thinking vaccination is useless 99 (12.1%)  30(30.3%) 69 (69.7%)

Private medical insurance 0.001
Yes 400 (49.0%) 182 (45.5%) 218 (54.5%)

No 416 (51.0%) 139 (33.4%) 277 (66.6%)

* X2 test. ** Employee insurance mainly includes “Association health insurance (for employees of
small and medium-sized companies and their dependents),” “Union health insurance (for employ-
ees of large companies and their dependents),” “Mutual aid association (for public employees and
their dependents),” and “National health insurance association (for doctors, construction workers
and their dependents)”. Regional insurance includes “National health insurance (for people who
are not covered by employee insurance, such as the self-employed and unemployed)”.

3.2. Status of Participation in CCS

Table 2 shows the participation in CCS by each demographic characteristic: 9 (56.3%)
women in the 20-24 age group, 52 (40.0%) in the 25-29 age group, and 51 (53.7%) in the
30-34 age group participated in the individual complete physical examination/hospital
visit. In this population-based study, 37 (46.3%) women between the ages of 35-39 years
participated. Of these, 7 (50.0%) self-employed people, 49 (35.3%) people in regular em-
ployment, 4 (80.0%) students, and 55 (52.4%) housewives participated in individual com-
plete physical examinations/hospital visits. More than half of the women who have part-
time job (n=28 (57.1%)) and unemployed (n = 5 (55.6%)) participated in this population-
based study.

Table 3 shows not participating in CCS by age, employment status, and medical in-
surance: the age group, 32 (39.5%) people in the 20-24 age group selected “I don’t think I
am old enough to have a checkup” as their reason for not participating in the screening.
On the other hand, 73 (44.8%) in the 25-29 age group, 42 (36.2%) in the 30-34 age group,
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and 46 (34.1%) in the 35-39 age group gave their most common reason for not participat-
ing in the screening as “Because I never had a chance to have a cancer screening”.

By employment status, 6 (50.0%) self-employed workers, 81 (40.3%) full-time work-
ers, 37 (35.9%) parttime workers, and 43 (43.0%) full-time housewives were unable to par-
ticipate in the screening because “because I never had a chance to have a cancer screen-
ing”. For 21 students (51.2%), the reason was “I don’t think I am old enough to have a
checkup”. For nine unemployed workers (23.7%), the reason was “because I forgot to take
the test”.

By medical insurance, 74 (44.3%) of the respondents were from the Association
Health Insurance, 31 (50.0%) from Union Health Insurance, 8 (20.5%) from the Mutual Aid
Association, 52 (30.8%) from the National Health Insurance, and 11 (35.5%) from the Na-
tional Health Insurance Association did not participate in CCS “Because I never had a
chance to have a cancer screening”.

Table 2. Status of participation in CCS.

Population-  Workplace- Indnfldual Cor.nplete
Characteristic Total Based Based P.hys1cal Ex amn.la.- Others
(n=321) tion/Hospital Visit (1 =15)
(n=127) (n=42)
(n=137)
Age
20-24 16 (5.0%) 5 (31.3%) 1(6.3%) 9 (56.3%) 1(6.3%)
25-29 130 (40.5%) 51 (39.2%) 19 (14.6%) 52 (40.0%) 8 (6.2%)
30-34 95 (29.6%) 34 (35.8%) 5 (5.3%) 51 (53.7%) 5 (5.3%)
35-39 80 (24.9%) 37 (46.3%) 17 (21.3%) 25 (31.3%) 1(1.3%)
Employment status
Self-employed 14 (4.4%) 6 (42.9%) 1(7.1%) 7 (50.0%) 0 (0.0%)
Regular employment 139 (43.3%) 46 (33.1%) 35(25.2%) 49 (35.3%) 9 (6.5%)
Parttime job 49 (15.3%) 28 (57.1%) 1(2.0%) 19 (38.8%) 1(2.0%)
Students 5 (1.6%) 1 (20.0%) 0 (0.0%) 4 (80.0%) 0 (0.0%)
Housewife 105 (32.7%) 41 (39.0%) 4 (3.8%) 55 (52.4%) 5 (4.8%)
Unemployed 9 (2.8%) 5 (55.6%) 1(11.1%) 3 (33.3%) 0 (0.0%)
Medical insurance *
Association health insurance152 (47.4%) 55 (36.2%) 25 (16.4%) 64 (42.1%) 8 (5.3%)
Union health insurance 45 (14.0%) 12 (26.7%) 7 (15.6%) 21 (46.7%) 5 (11.1%)
Mutual aid association 36 (11.2%) 14 (38.9%) 1(2.8%) 20 (55.6%) 1(2.8%)
National health insurance 64 (19.9%) 36 (56.3%) 6 (9.4%) 22 (34.4%) 0 (0.0%)
National health insurance g (5 g0 7(368%)  3(158%) 8 (42.1%) 1(5.3%)
association
Unknown 3 (0.9%) 2 (66.7%) 0 (0.0%) 1 (33.3%) 0 (0.0%)
Others 2 (0.6%) 1 (50.0%) 0 (0.0%) 1 (50.0%) 0 (0.0%)

* Employee insurance mainly includes “Association health insurance (for employees of small and
medium-sized companies and their dependents),” “Union health insurance (for employees of large
companies and their dependents),” “Mutual aid association (for public employees and their de-
pendents),” and “National health insurance association (for doctors, construction workers and their
dependents)”. Regional insurance includes “National health insurance (for people who are not cov-
ered by employee insurance, such as the self-employed and unemployed)”.
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Table 3. Reasons for not participating in CCS by age, employment status, and medical insurance.

Because I Eeecva;s;: da Because I I don’t Think
I Am Anx- Did not I Am Old
, . Chanceto  Forgot to Too Much
Characteristic Total Busy I'm Healthyious about Know about Have a Can- Take the Enough to Trouble. Others
(n = 495) (n=76) (n=38) the Results. Cancer Have a (n=38)
. cer Screen- Test. (n=2)
(n=27) Screening. Checkup.
(1 = 15) ing. (n=57) (1 = 58)
(n=184)

Age

20-24 81 (16.4%)  8(9.9%) 3(3.7%) 0(0.0%) 5(6.2%) 23 (28.4%) 7 (8.6%) 32(39.5%)  0(0.0%) 3 (3.7%)

25-29 163 (32.9%) 22 (13.5%) 9 (5.5%) 14 8.6%) 8 (4.9%) 73 (44.8%) 12 (7.4%) 16 (9.8%) 1 (0.6%) 8 (4.9%)

30-34 116 (23.4%) 23 (19.8%)  12(10.3%) 7 (6.0%) 2 (1.7%) 42 (36.2%) 14 (12.1%) 5 (4.3%) 1(0.9%) 10 (8.6%)

35-39 135 (27.3%) 23 (17%) 14 (10.4%) 6 (4.4%) 0(0.0%) 46 (34.1%) 24 (17.8%) 5(3.7%) 0 (0.0%) 17 (12.6%)
Employment status

Self-employed 12 (2.4%) 3 (25.0%) 1(8.3%) 0(0.0%) 0(0.0%) 6 (50.0%) 2(16.7%)  0(0.0%) 0(0.0%) 0 (0.0%)

Regular employment 201 (40.6%) 41 (20.4%) 13 (6.5%) 11(5.5%) 8 (4.0%) 81 (40.3%) 15 (7.5%) 15 (7.5%) 1(0.5%) 16 (8.0%)

Parttime job 103 (20.8%) 17 (16.5%) 11 (10.7%) 8 (7.8%) 2 (1.9%) 37(35.9%) 10(9.7%) 8(7.8%) 1(1.0%) 9 (8.7%)

Students 41 (8.3%) 2 (4.9%) 1(2.4%) 0 (0.0%) 4 (9.8%) 9 (22.0%) 3 (7.3%) 21 (51.2%)  0(0.0%) 1(2.4%)

Housewife 100 (20.2%) 10 (10.0%) 11 (11.0%) 4 (4.0%) 0(0.0%) 43 (43.0%) 18 (18.0%) 7 (7.0%) 0(0.0%) 7 (7.0%)

Unemployed 38 (7.7%) 3 (7.9%) 1(2.6%) 4(10.5%) 1 (2.6%) 8 (21.1%) 9(23.7%) 7 (18.4%) 0 (0.0%) 5 (13.2%)

Medical insurance *
Association health insurance 167 (33.7%) 26 (15.6%) 13 (7.8%) 8 (4.8%) 4 (2.4%) 74 (44.3%)  15(9.0%) 14 (8.4%) 0 (0.0%) 13 (7.8%)

Union health insurance 62 (12.5%) 6 (9.7%) 1(1.6%) 3(48%)  2(3.2%) 31(50.0%) 4(65%)  10(161%) 0(0.0%) 5 (8.1%)
Mutual aid association 39 (7.9%) 7 (17.9%) 512.8%) 3 (7.7%) 2 (5.1%) 8 (20.5%) 5(12.8%) 6 (15.4%) 0 (0.0%) 3 (7.7%)
National health insurance 169 (34.1%) 28 (16.6%) 16 (95%) 8 (47%)  6(3.6%) 52(30.8%) 27(160%) 19 (112%) 1(0.6%) 12 (7.1%)
Ciaﬁé\r}latlonal health insurance asso- o) o200 5(161%)  3(97%)  2(65%)  1(3.2%) 11(355%) 1(32%) 5(161%)  0(0.0%)  3(9.7%)
Unknown 17 (34%)  2(11.8%)  0(0.0%) 3 (17.6%) 0(0.0%) 5(294%)  3(17.6%) 2(11.8%)  0(0.0%) 2 (11.8%)
Others 10 (2.0%)  2(200%)  0(0.0%)  0(0.0%)  0(0.0%) 3(30.0%)  2(200%) 2(20.0%)  1(10.0%) 0 (0.0%)

* Employee insurance mainly includes “Association health insurance (for employees of small and medium-sized companies and their dependents),”
“Union health insurance (for employees of large companies and their dependents),” “Mutual aid association (for public employees and their depend-
ents),” and “National health insurance association (for doctors, construction workers and their dependents)”. Regional insurance includes “National
health insurance (for people who are not covered by employee insurance, such as the self-employed and unemployed)”.
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3.3. Psychological and Personal Characteristics affecting Participation in CCS

Table 4 shows the results obtained for the psychological characteristics of the
screened group based on the HBM; the odds ratios were significantly higher for “cues to
participation in screening” was 1.33 (95% CI, 1.05-1.69) (p = 0.020) and “barriers to partic-
ipation at the time of cancer screening” was 1.40 (95% CI, 1.08-1.81) (p = 0.012), whereas
the odds ratio was significantly lower for “barriers to participation before cancer screen-
ing” was 0.32 (95% CI, 0.23-0.45) (p < 0.001). Among the personal characteristics, those
aged 25-29 was 2.22 (95% CI, 1.37-3.60) (p = 0.001), who had children was 2.21 (95% CI,
1.15-4.25) (p = 0.018), and who had regular health checkups were 2.32 (95% CI, 1.38-3.90)
(p = 0.001) were significantly associated with screening behaviors.

Table 4. Psychological and personal characteristics affecting participation of CCS.

Parameter OR 95%CI p-Value

Age

35-39 Ref. - -

20-24 1.74 0.70-4.32 0.230

25-29 2.22 1.37-3.60 0.001

30-34 1.28 0.79-2.08 0.320
Children

No Ref. - -

Yes 2.21 1.15-4.25 0.018

What to pay attention to for health
Have regular health checkups

No Ref. —- —-
Yes 2.32 1.38-3.90 0.001
HBM

Seriousness of cancer 0.87 0.66-1.14 0.315
Benefits of cancer screening 1.31 0.99-1.72 0.055
Importance of cancer screening 0.82 0.60-1.10 0.184
Cues to participation in screening 1.33 1.05-1.69 0.020
Susceptibility to cancer 1.20 0.96-1.51 0.117
Barriers to participation at the time of cancer screening ~ 1.40 1.08-1.81 0.012
Barriers to participation before cancer screening 0.32 0.23-0.45 <0.001

4. Discussion

In order to improve the CCS participation rate among young people, this study com-
bined subjective (reasons for participation/non-participation in screening) and objective
(x2 test and logistic analysis) perspectives for the analyzed subjects in order to better un-
derstand the CCS screening participation status of young people and develop promo-
tional measures.

The x2 test results indicated that age, marital status, child status, employment status,
medical insurance, and health awareness were associated with CCS visit behavior. This
result is consistent with that of previous studies [39-42].

Following the Great East Japan Earthquake in 2011, people affected by the disaster
continued to be mentally and economically unstable and unable to maintain their health
[48-50], and as a result, CCS participation rates in coastal areas were significantly lower
than in other areas [51]. Areas affected by disasters are predicted to take 10 years to re-
cover [52]. However, this study found no significant differences in population size or res-
idential area. Thus, it is believed (as of 2018) that screening participation rates among
young people are influenced by employment status and the nature of the community ra-
ther than by region of residence.
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The rate of participation of younger people in CCS was still low. The Japanese gov-
ernment’s “Basic Plan for the Promotion of Cancer Control” target of increasing the
screening participation rate to 50% or more within five years has not yet been achieved
[19]. In addition, the WHO recommendation that countries achieve targets for HPV vac-
cination coverage of 90%, cervical cancer screening coverage of 70%, and cervical lesion
treatment coverage of 90% by 2030 [53] was also difficult to achieve. Therefore, it is very
important to identify the psychological and personal characteristics that influence how
young people behave when receiving CCS in other to improve the rate of participation of
young people in CCS.

The aggregate results of CCS participation/reasons for not participating showed that
only a small number of people in the 20-24 age group participated in CCS as a result of a
physical exam or hospital visit. The reason for a large number of people not participating
was that they did not consider themselves to be at an age where they needed to participate
in CCS. Women in this age group are likely to have little experience with serious illnesses
and are overconfident about their health. In addition to this, we found that there was a
lack of available information about CC and CCS and that gathering information about
medical examination behavior in the absence of subjective symptoms was seen as a hassle,
reducing the willingness of this group to undergo medical checkups [54]. Therefore, peo-
ple in this group did not have the opportunity to correct their erroneous perceptions of
CCS and probably viewed CC as a disease that had nothing to do with them. In addition,
due to the lack of information on CC and CCS, there seemed to be deep-seated resistance
to seeing an obstetrician/gynecologist, including resistance to being mistaken for being
pregnant, anxiety about contact with acquaintances, and discomfort about being seen with
a pregnant woman. Therefore, it is necessary to focus on overcoming resistance to screen-
ing among 20-24-year-olds [55], actively provide them with information on CC and CCS,
and encourage them to participate in cancer screening from appropriate age.

On the other hand, women in the 25-29 and 30-34 age groups are in the first marriage
and first childbearing age groups [56] and are more likely to be employed due to their
entry into the workforce [57]. Along with this, since they have employee insurance, they
are more likely to participate in CCS through workplace-based screening. In Japan, there
are four main types of employee insurance such as “Association health insurance,” “Un-
ion health insurance (for employees of large companies and their dependents),” “Mutual
aid association (for public employees and their dependents),” and “National health insur-
ance association (for doctors, construction workers and their dependents)”.

However, we found that more women in the 25-29 and 30-34 age groups participated
in CCS through physical examinations and hospital visits instead of workplace examina-
tions. The main reason for not participating in CCS screening as they did not have the
chance to undergo CCS screening. Because of this, even if they miss the chance to be
screened at work, they are encouraged to be screened for CCS by providing the chance to
do so. According to a previous study, 60.9% of those who do not have the opportunity to
receive checkups at work do not receive community checkups [58], so it is considered
necessary to take measures to direct those who do not have the opportunity to receive
checkups at work to places in the community where they can receive checkups.

In addition, women in the 35-39 age group mainly participated in CCS screening
mainly through community checkups. Women in this age group are more concerned
about work than about family because they are busy at work and tend to worry less about
childbirth and childcare. Therefore, it is likely that the opportunity to participate in CCS
checkups through the workplace will be overlooked. It would be important to increase
the opportunities for this age group to participate in CCS examinations at work.

This logistic analysis revealed the factors promoting CCS screening (children, regular
health checkups, cues to participation in screening, and barriers to participation at the
time of cancer screening) and factors acting as obstacles (barriers to participation before
cancer screening). Therefore, the following factors were considered to be important in
promoting CCS: recommendations to undergo women’s cancer screening from close
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family members, close friends, and acquaintances; recommendations made by doctors at
regular health checkups; a reduction in the number of male doctors and staff at hospitals;
and a reduction in discomfort and pain during screening due to improved technology and
screening knowledge, as well as a reduction in shame during screening. On the other
hand, the following factors were identified as obstacles: forgetting to go for checkups,
concerns about time and cost, and uncertainty about where to go for checkups. Based on
facilitators and inhibitors, we believe that effective measures can be developed to increase
participation in CCS screening in the future.

A summary of results and points to consider when recommending medical examina-
tions are shown in Table 5.

Table 5. Summary of results and points to consider when recommending medical examinations.

Summary of Results

Age Groups
20-24s  25-29s 30-34s 35-39s

Because I never had a chance to have a cancer screen-

Barrier factors ing * * ¢
) I don’t think I am old enough to have a checkup ° x x x
Barriers to participation before cancer screening x ° ° °
Individual complete physical examination/hospital . . . 5

visit
o Population-based x x x °
Facilitating factors Children y . . y
*) Have regular health checkups x ° ° .
Cues to participation in screening ° ° ° x
Barriers to participation at the time of cancer screening e ° ° )

Age Groups

Measure 20-24s 25-29s  30-34s  35-39s

A. Increase opportunities for medical checkups by coordinating commu-

nity and workplace medical checkups.

B. Self-collected cytological diagnosis reduces the burden at the time of

screening.

C. Education and knowledge dissemination in CCS to reduce the burden

prior to screening.

X [ ] [ ] [ ]
X [ ] [ ]
[ ] [ ] [ ]

Contents that can be speculate from the results and considerations are indicated by "e", and contents
that cannot be speculate are indicated by "x".

In Japan, CCS methods include Cytology alone, HPV testing, and Combined cytology
and HPV testing. The target ages for each method were 20-69 years, 30-60 years, and 30—
60 years, respectively. Preliminary studies suggest a high incidence of cancer in women
under the age of 25 and a high regression rate of CIN2 in this age group; CCS is not rec-
ommended for women under the age of 25 [59]. On the other hand, every CCS method is
accompanied by the occurrence of false positives [18]. Due to the impact of false positives
on the psychological burden, production, and parenting of CCS participants, it is sug-
gested that the target age group of CCS should be changed from 20-39 years to 30-39
years. In addition, paying attention to CCS participants and their children can develop the
habit of actively participating in CCS, considering that women in the 30-34 age group are
the main focus group. In addition, measures A to C were developed to increase the par-
ticipation rate of CCS.

A. Increase opportunities for medical checkups by coordinating community and work-
place medical checkups.



Curr. Oncol. 2022, 29, 6287-6302

6298

Large-scale establishments have dedicated doctors and medical personnel to encour-
age employees to undergo health checkups, but small- and medium-scale establishments
do not have such dedicated medical personnel and may not be able to provide adequate
health management for their employees. Therefore, it is considered necessary to actively
inform working women who have few opportunities to receive health checkups at their
workplaces that they can receive health checkups in town and encourage them to do so.

B. Self-collected cytological diagnosis reduces the burden at the time of screening.

Self-collection cytology is recommended for those who resist physician-collected cy-
tology due to embarrassment. However, self-collection cytology may not lead to the col-
lection of a sufficient number of cells from the cervix, may result in an inappropriate spec-
imen, or may not result in cells being collected from the SCJ (squamous-cylinder-epithelial
junction), a favorable site for CC, resulting in lesions being missed. The CCS guideline [18]
points out that this method is suboptimal as a screening method because it may not lead
to the collection of a sufficient number of cells from the cervix and may result in the col-
lection of an inappropriate specimen. However, there is little evidence of problems relat-
ing to the application of this method.

In recent years, COVID-19 has caused an increasing number of people to refrain from
undergoing cancer screening, and there is concern that there are people with cancer who
have not undergone screening [60]. Encouraging people to return for screening by ena-
bling them to perform self-sampling cytological diagnosis appears to be a promising coun-
termeasure to this situation. The peak age of CC incidence coincides with the periods of
pregnancy, childbirth, child-rearing, and career development. The prevention of CC is
recognized as an issue deserving national priority. Sending self-collection kits has been
shown to be more effective than sending written reminders to undergo health checkups
in inducing groups of people who have not yet been examined to undergo checkups [61].
Therefore, this was considered to be the most effective method for those who wanted to
participate in CCS but were unable to do so. However, self-collection of cytology is a major
decision that must consider existing infrastructure, political will and commitment to im-
plementation, and cultural aspects of the target population [21-23]. Therefore, applying
the results of this study to countries other than Japan will depend on the actual situation
in each country.

C. Education and knowledge dissemination in CCS to reduce the burden prior to
screening.

Education and knowledge included knowledge relating to the characteristics of CC
disease, the incidence of cervical cancer by age, and how and where to participate in com-
munity screening if workplace screening was not available.

On the other hand, it is considered better to use a video rather than a pamphlet to
disseminate basic knowledge on self-administered cytological diagnosis, self-examination
methods, and points to note during the examination. It is also necessary to devise a screen-
ing tool for self-collection cytology, where the depth of insertion should be clarified with
a red line.

5. Limitations

There are several limitations to this study. First, because this is a cross-sectional sur-
vey, we could only determine associations among variables and could not examine causal
relationships among variables. Second, because it was an online survey, in some cases, the
attributes of respondents registered as monitors may be biased in some cases. Although
the bias of survey targets can be adjusted through screening, it is difficult to ensure the
reliability and authenticity of the registered attributes themselves. Another issue is that it
is impossible to fully confirm the identity of respondents; for example, it is impossible to
prevent respondents who are not the actual respondents from answering the survey, so it
was not possible to delve deeply into the needs of 20-30-year-olds regarding cancer
screening. Therefore, we plan to employ a mixed qualitative and quantitative survey
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methodology to validate the results of this study. Finally, HBM theory suggests that the
direct determinants of preventive health practices are psychological characteristics and
attitudes, called health beliefs, while background factors and personal characteristics are
indirect modifiers related to behavior via psychological attitudes. However, this study
examined only the main effects of each psychological factor and did not examine any po-
tential interactions occurring among these psychological factors. Future studies should
analyze in more detail the correlations between HBM screening behavior and background
factors and psychological characteristics.

6. Conclusions

We examined psychological and personal characteristics influencing CCS participa-
tion using X2 tests and logistic analyses for the subjects in their 20s and 30s. The results
obtained showed that the odds ratios for psychological characteristics based on HBM were
significantly higher for “cues to participation in screening” and “barriers to participation
at the time of cancer screening”, while, conversely, the odds ratio was significantly lower
for “barriers to participation before cancer screening”. On the other hand, it was found
that the presence of children and having regular health checkups affected the attributes of
screening that were significant for decision-making. It is important to create proactive
measures to encourage people in the 30-34 age group to undergo medical examinations.
Specific measures included (1) increasing opportunities for undergoing screening through
collaboration between community and workplace screening, (2) reducing the burden at
the time of screening through the implementation of self-collection cytology, and (3) re-
ducing the burden prior to screening through the dissemination of education and
knowledge.

Supplementary Materials: The following supporting information can be downloaded at:
www.mdpi.com/xxx/s1, Table S1: All personal characteristics used in this study; Table S2: The cer-
vical cancer screening participation status and reasons for non-participation; Table S3: 27 variables
of the health belief model in this study.

Author Contributions: For Conceptualization, Z.C. and H.K.; data collection and processing, Z.C.
and M.T.; analysis, Z.C.; writing—original draft preparation, Z.C.; writing—review and editing,
Y.C., HK. and M.K. All authors have read and agreed to the published version of the manuscript.

Funding: This research was funded by the Grants-in-Aid for Scientific Research Program (KA-
KENHI), Japan, grant number 15H04751 (to M. K.). The funders had no role in the study design,
and analysis, decision to publish, or manuscript preparation.

Institutional Review Board Statement: This survey was conducted with the approval of the Hiro-
shima University Epidemiology Ethics Committee (Approval No. E-1081-1 from 25 January 2018).

Informed Consent Statement: Responding to the survey was considered an indication of informed
consent.

Data Availability Statement: The data are not publicly available due to confidentiality reasons.

Conflicts of Interest: The authors declare no conflict of interest.

1. Jemal, A.; Bray, F.; Center, M.M.; Ferlay, J.; Ward, E.; Forman, D. Global Cancer Statistics. CA Cancer J. Clin. 2011, 61, 69-90.
https://doi.org/10.3322/caac.20107.

2. Matsuda, A.; Matsuda, T.; Shibata, A.; Katanoda, K.; Sobue, T.; Nishimoto, H. The Japan Cancer Surveillance Research Group
Cancer Incidence and Incidence Rates in Japan in 2008: A Study of 25 Population-Based Cancer Registries for the Monitoring of
Cancer Incidence in Japan (MCI]) Project. Jpn. J. Clin. Oncol. 2014, 44, 388-396. https://doi.org/10.1093/jjco/hyu003.

3. Inoue, M,; Sakaguchi, J.; Sasagawa, T.; Tango, M. The Evaluation of Human Papillomavirus DNA Testing in Primary Screening
for Cervical Lesions in a Large Japanese Population. Int. ]. Gynecol. Cancer 2006, 16, 1007-1013. https://doi.org/10.1136/ijgc-

00009577-200605000-00009.

4. Konno, R.; Shin, H.-R.; Kim, Y.-T.; Song, Y.S.; Sasagawa, T.; Inoue, M.; Park, ].-S. Human Papillomavirus Infection and Cervical
Cancer Prevention in Japan and Korea. Vaccine 2008, 26, M30-M42. https://doi.org/10.1016/j.vaccine.2008.05.006.



Curr. Oncol. 2022, 29, 6287-6302 6300

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.
28.
29.

30.

Fidler, M.M.; Gupta, S.; Soerjomataram, I.; Ferlay, J.; Steliarova-Foucher, E.; Bray, F. Cancer Incidence and Mortality among
Young Adults Aged 20-39 Years Worldwide in 2012: A Population-Based Study. Lancet Oncol. 2017, 18, 1579-1589.
https://doi.org/10.1016/51470-2045(17)30677-0.

Diirst, M.; Gissmann, L.; Ikenberg, H.; Zur Hausen, H. A Papillomavirus DNA from a Cervical Carcinoma and Its Prevalence
in Cancer Biopsy Samples from Different Geographic Regions. Proc. Natl. Acad. Sci. USA 1983, 80, 3812-3815.
https://doi.org/10.1073/pnas.80.12.3812.

Walboomers, ]. M.M.; Jacobs, M.V.; Manos, M.M.; Bosch, F.X.; Kummer, ].A ; Shah, K.V; Snijders, P.].E.; Peto, J.; Meijer, C.].L.M.;
Mufioz, N. Human Papillomavirus Is a Necessary Cause of Invasive Cervical Cancer Worldwide. J. Pathol. 1999, 189, 12-19.
https://doi.org/10.1002/(SICI)1096-9896(199909)189:1<12: AID-PATH431>3.0.CO;2-F.

Schlecht, N.F. Persistent Human Papillomavirus Infection as a Predictor of Cervical Intraepithelial Neoplasia. JAMA 2001, 286,
3106. https://doi.org/10.1001/jama.286.24.3106.

Berenson, A.B.; Hirth, ].M.; Chang, M. Change in Human Papillomavirus Prevalence Among U.S. Women Aged 18-59 Years,
2009-2014. Obstet. Gynecol. 2017, 130, 693-701. https://doi.org/10.1097/AOG.0000000000002193.

Cameron, R.L.; Kavanagh, K.; Pan, ].; Love, J.; Cuschieri, K.; Robertson, C.; Ahmed, S.; Palmer, T.; Pollock, K.G.]. Human Pap-
illomavirus Prevalence and Herd Immunity after Introduction of Vaccination Program, Scotland, 2009-2013. Emerg. Infect. Dis.
2016, 22, 56-64. https://doi.org/10.3201/eid2201.150736.

Ozawa, K.; Hineno, A ; Kinoshita, T.; Ishihara, S.; Ikeda, S. Suspected Adverse Effects After Human Papillomavirus Vaccination:
A Temporal Relationship Between Vaccine Administration and the Appearance of Symptoms in Japan. Drug Saf. 2017, 40, 1219-
1229. https://doi.org/10.1007/s40264-017-0574-6.

Matsudaira, T.; Takahashi, Y.; Matsuda, K.; Ikeda, H.; Usui, K.; Obi, T.; Inoue, Y. Cognitive Dysfunction and Regional Cerebral
Blood Flow Changes in Japanese Females after Human Papillomavirus Vaccination. Neurol. Clin. Neurosci. 2016, 4, 220-227.
https://doi.org/10.1111/ncn3.12083.

National Epidemiological Surveys. Available online: https://www.mhlw.go.jp/file/05-Shingikai-10601000-Daijinkan-
boukouseikagakuka-Kouseikagakuka/0000147016.pdf (accessed on 6 July 2022).

Hanley, S.J.B.; Yoshioka, E.; Ito, Y. Kishi, R. HPV Vaccination Crisis in Japan. Lancet 2015, 385, 2571.
https://doi.org/10.1016/S0140-6736(15)61152-7.

Yagi, A,; Ueda, Y.; Egawa-Takata, T.; Tanaka, Y.; Nakae, R.; Morimoto, A.; Terai, Y.; Ohmichi, M.; Ichimura, T.; Sumi, T.; et al.
Realistic Fear of Cervical Cancer Risk in Japan Depending on Birth Year. Hum. Vaccines Immunother. 2017, 13, 1700-1704.
https://doi.org/10.1080/21645515.2017.1292190.

Cervical Cancer Screening Evidence Report 2019 Edition. Available online: http://canscreen.ncc.go.jp/guideline/shikyukeire-
port2019.pdf (accessed on 11 July 2022).

Based on Efficacy Evaluation Updated Cervical Cancer Screening Guidelines. Available online: http://can-
screen.ncc.go.jp/shikyukeiguide2019.pdf (accessed on 6 July 2022).

Recommendations for Cervical Cancer Screening in Japan Based on Scientific Evidence Updated Version of “Guidelines for
Cervical Cancer Screening Based on Efficacy Evaluation” Released. Available online: https://www.ncc.go.jp/jp/infor-
mation/pr_release/2020/0729/index.html (accessed on 11 July 2022).

Basic Plan for Promoting Cancer Control. Available online: https://www.mhlw.go.jp/file/06-Seisakujouhou-10900000-Ken-
koukyoku/0000196975.pdf (accessed on 6 July 2022).

Health Status of Generation Members. Available online: https://www.mhlw.go.jp/toukei/saikin/hw/k-tyosa/k-tyosal6/dl/04.pdf
(accessed on 21 August 2022).

Team, V.; Manderson, L.H.; Markovic, M. From State Care to Self-Care: Cancer Screening Behaviours among Russian-Speaking
Australian Women. Aust. J. Prim. Health 2013, 19, 130. https://doi.org/10.1071/PY11158.

Markovic, M.; Kesic, V.; Topic, L.; Matejic, B. Barriers to Cervical Cancer Screening: A Qualitative Study with Women in Serbia.
Soc. Sci. Med. 2005, 61, 2528-2535. https://doi.org/10.1016/j.socscimed.2005.05.001.

Kesic, V.; Markovic, M.; Matejic, B.; Topic, L. Awareness of Cervical Cancer Screening among Women in Serbia. Gynecol. Oncol.
2005, 99, S222-5225. https://doi.org/10.1016/j.ygyno.2005.07.092.

Ahmadian, M.; Samah, A.A. Application of Health Behavior Theories to Breast Cancer Screening among Asian Women. Asian
Pac. ]. Cancer Prev. 2013, 14, 4005-4013. https://doi.org/10.7314/apjcp.2013.14.7.4005.

Champion, V.L. Instrument Refinement for Breast Cancer Screening Behaviors. Nurs. Res. 1993, 42, 139-143.

Kelaher, M.; Gillespie, A.G.; Allotey, P.; Manderson, L.; Potts, H.; Sheldrake, M.; Young, M. The Transtheoretical Model and
Cervical Screening: Its Application among Culturally Diverse Communities in Queensland, Australia. Ethn. Health 1999, 4, 259—
276. https://doi.org/10.1080/13557859998047.

Rosenstock, LM. Why People Use Health Services. Milbank Q. 1966, 44, 94-127.

Hata, E.; Doi, Y. Kodo Kagaku: Kenkozukuri No Tame No Riron to Oyo; Nankodo: Tokyo, Japan, 2009; ISBN 978-4-524-25311-1.
Yilmaz, D.; Bebis, H.; Ortabag, T. Determining the Awareness of and Compliance with Breast Cancer Screening among Turkish
Residential Women. Asian Pac. |. Cancer Prev. 2013, 14, 3281-3288. https://doi.org/10.7314/APJCP.2013.14.5.3281.

Hajian, S.; Vakilian, K.; Najabadi, K.M.; Hosseini, J.; Mirzaei, H.R. Effects of Education Based on the Health Belief Model on
Screening Behavior in High Risk Women for Breast Cancer, Tehran, Iran. Asian Pac. ]. Cancer Prev. 2011, 12, 49-54.



Curr. Oncol. 2022, 29, 6287-6302 6301

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

Menon, U.; Champion, V.; Monahan, P.O.; Daggy, J.; Hui, S.; Skinner, C.S. Health Belief Model Variables as Predictors of Pro-
gression in Stage of Mammography Adoption. Am. |. Health Promot. 2007, 21, 255-261. https://doi.org/10.4278/0890-1171-
21.4.255.

Hyman, R.B.; Baker, S.; Ephraim, R.; Moadel, A.; Philip, J. Health Belief Model Variables as Predictors of Screening Mammog-
raphy Utilization. ]. Behav. Med. 1994, 17, 391-406. https://doi.org/10.1007/BF01858010.

Stein, J.A.; Fox, S.A.; Murata, P.J.; Morisky, D.E. Mammography Usage and the Health Belief Model. Health Educ. Q. 1992, 19,
447-462. https://doi.org/10.1177/109019819201900409.

Tavafian, S.S.; Hasani, L.; Aghamolaei, T.; Zare, S.; Gregory, D. Prediction of Breast Self-Examination in a Sample of Iranian
Women: An Application of the Health Belief Model. BMC Women’s Health 2009, 9, 37. https://doi.org/10.1186/1472-6874-9-37.
Tohnai, S.; Hata, E. Factors affecting health behavior of the people aged forties--a test of the health belief model. Nihon Koshu
Eisei Zasshi 1994, 41, 362-369.

Tsubono, Y.; Fukao, A.; Hisamichi, S.; Sugawara, N.; Hosokawa, T. Health belief model and attendance at screenings for gastric
cancer in a population in Miyagi, Japan. Nihon Koshu Eisei Zasshi 1993, 40, 255-264.

Health Status of Household Members. Available online: https://www.mhlw.go.jp/content/10901000/000342250.pdf (accessed on
18 August 2022).

Schrager, S.; Evaristo, C.; Little, T.; DuBenske, L.; Burnside, E.S. Patient and Clinician Characteristics That Predict Breast Cancer
Screening Behavior in 40-49-Year-Old Women. ]. Patient-Cent. Res. Rev. 2021, 8, 331-335. https://doi.org/10.17294/2330-
0698.1814.

Kaneto, C.; Toyokawa, S.; Miyoshi, Y.; Suzuki, T.; Suyama, Y.; Kobayashi, Y. Factors Related to Women Workers” Uterine Cancer
Screening Behavior: From MY Health Up Study. J. Health Welf. Stat. 2010, 57, 1-7.

Umezawa, K.; Hoshiyama, Y.; Ochiai, K.; Ikegami, M. A Study of Attitudes Toward Cervical Cancer and Factors for Cervical
Cancer Screening among Women Under 30 Years of Age and Factors for Receiving Cancer Screening. J. Health Welf. Stat. 2012,
59, 17-22.

Sasakawa, S.; Inoue, M. Survey of general women’s awareness of functions for cervical cancer. Jpn. Med. ]. 2008, 4401, 68-72.
Shimizu, K.; Ishida, S.; Hanada, F.; Yamamoto, K. Cognition on Adult Women’s Cervical Cancer and Cancer Screening—Rela-
tionship between Periodic Screening and Cognition of the Screening. J. Jpn. Health Med. Assoc. 2013, 21, 261-267.

Outline of the “Public Opinion Survey on Cancer Control”. Available online: https://survey.gov-online.go.jp/h28/h28-gantai-
saku/gairyaku.pdf (accessed on 22 August 2022).

Yarbrough, S.S.; Braden, C.J. Utility of Health Belief Model as a Guide for Explaining or Predicting Breast Cancer Screening
Behaviours. ]. Adv. Nurs. 2001, 33, 677-688. https://doi.org/10.1046/j.1365-2648.2001.01699.x.

Goziim, S.; Aydin, I. Validation Evidence for Turkish Adaptation of Champion’s Health Belief Model Scales. Cancer Nurs. 2004,
27,491-498.

Medina-Shepherd, R.; Kleier, J.A. Spanish Translation and Adaptation of Victoria Champion’s Health Belief Model Scales for
Breast Cancer Screening-Mammography. Cancer Nurs. 2010, 33, 93-101. https://doi.org/10.1097/NCC.0b013e3181c75d7b.
Guvenc, G.; Akyuz, A.; Acikel, C.H. Health Belief Model Scale for Cervical Cancer and Pap Smear Test: Psychometric Testing:
Scale for Cervical Cancer Screening. J. Adv. Nurs. 2011, 67, 428-437. https://doi.org/10.1111/j.1365-2648.2010.05450. x.

Ozaki, A.; Nomura, S.; Leppold, C.; Tsubokura, M.; Tanimoto, T.; Yokota, T.; Saji, S.; Sawano, T.; Tsukada, M.; Morita, T; et al.
Breast Cancer Patient Delay in Fukushima, Japan Following the 2011 Triple Disaster: A Long-Term Retrospective Study. BMC
Cancer 2017, 17, 423. https://doi.org/10.1186/s12885-017-3412-4.

El Saghir, N.S.; Soto Pérez de Celis, E.; Fares, ]J.E.; Sullivan, R. Cancer Care for Refugees and Displaced Populations: Middle
East Conflicts and Global Natural Disasters. Am. Soc. Clin. Oncol. Educ. Book 2018, 38, 433-440.
https://doi.org/10.1200/EDBK_201365.

Ozaki, A; Leppold, C.; Sawano, T.; Tsubokura, M.; Tsukada, M.; Tanimoto, T.; Kami, M.; Ohira, H. Social Isolation and Cancer
Management— Advanced Rectal Cancer with Patient Delay Following the 2011 Triple Disaster in Fukushima, Japan: A Case
Report. |. Med. Case Rep. 2017, 11, 138. https://doi.org/10.1186/s13256-017-1306-3.

Miki, Y.; Tase, T.; Tokunaga, H.; Yaegashi, N.; Ito, K. Cervical Cancer Screening Rates before and after the Great East Japan
Earthquake in the Miyagi Prefecture, Japan. PLoS ONE 2020, 15, €0229924. https://doi.org/10.1371/journal.pone.0229924.
Koshimura, S.; Shuto, N. Response to the 2011 Great East Japan Earthquake and Tsunami Disaster. Philos. Trans. R. Soc. London.
Ser. Math. Phys. Eng. Sci. 2015, 373, 20140373. https://doi.org/10.1098/rsta.2014.0373.

World Health Organization = Organisation mondiale de la Santé Meeting of the Inmunization and Vaccine-Related Implemen-
tation Research Advisory Committee (IVIR-AC), March 2022 —Réunion Du Comité Consultatif Sur La Vaccination et La Re-
cherche Sur La Mise En (Euvre Des Vaccins (IVIR-AC), Mars 2022. Wkly. Epidemiol. Rec. Relev. Epidémiologique Hebd. 2022, 97,
173-184.

Inoue, F.; Hara, R.; Hamada, Y. Process facing unmarried, nulliparous women in their 20’s before they receive a cervical cancer
screening. Jpn. Soc. Matern. Health 2015, 56, 301-310.

Iwasaki, K.; Saito, M.; Kimura, Y. A consciousness of the woman who has an influence on cervical cancer examination rate. J.
Jpn. Soc. Psychosom. Obstet. Gynecol. 2013, 18, 225-233.

Summary of the 2019 Vital Statistics Monthly Report (Summary). Available online: https://www.mhlw.go.jp/toukei/sai-
kin/hw/jinkou/geppo/nengail9/dl/kekka.pdf (accessed on 11 July 2022).



Curr. Oncol. 2022, 29, 6287-6302 6302

57.

58.

59.

60.

61.

Facts about Working Women 2020. Available online: https://www.mhlw.go.jp/bunya/koyoukintou/josei-jitsujo/dl/20fu-all.pdf
(accessed on 11 July 2022).

Matsuda, T.; Monnma, T.; Oizumi, H.; Fukao, A.; Kawata, S.; Haga, Y.; Kurakake, A.; Shirata, I.; Narisawa, S.; Kokuno, S.; Saito,
Z.; et al. Measures to Improve the Cancer Screening Rate in Yamagata Prefecture. ]. Gastrointest. Cancer Screen. 2011, 49, 252—
259.

Lee, M.H.; Finlayson, S.J.; Gukova, K.; Hanley, G.; Miller, D.; Sadownik, L.A. Outcomes of conservative management of high
grade squamous intraepithelial lesions in young women. J. Low. Genit. Tract Dis. 2018, 22, 212.

Visits to the Doctor Are Recovering, but Down 30% for the Year. Available online: https://www jcancer.jp/wp-content/up-
loads/TAIGAN-11_4c.pdf (accessed on 11 July 2022).

Melnikow, J.; Henderson, ]J.T.; Burda, B.U.; Senger, C.A.; Durbin, S.; Weyrich, M.S. Screening for Cervical Cancer with High-
Risk Human Papillomavirus Testing: Updated Evidence Report and Systematic Review for the US Preventive Services Task
Force. JAMA 2018, 320, 687. https://doi.org/10.1001/jama.2018.10400.



