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Abstract

Background This study aimed to determine the factors related to undergoing cervical cancer screening among Japanese
women of childrearing age by focusing on the presence or absence of children.

Methods This was a cross-sectional study of a nationally representative sample based on the Comprehensive Survey of
Living Conditions in Japan. Data for women aged 20-39 were selected, and those whose number of children was unknown,
whose youngest child was under 2 years or of unknown age, who were either hospitalized or institutionalized, and who were
pregnant were excluded. To determine the factors related to undergoing cervical cancer screening, multivariable logistic
regression analysis was performed on the following variables: status of cervical cancer screening, age, number of children,
marital status, educational level, cohabitation with parents, employment status, subjective health awareness, hospital use,
health check-ups, subjective symptoms of health, and interaction of women’s age and number of children.

Results Of the 49,217 women in the analyses, 19,545 (39.7%) underwent cervical cancer screening within the last 2 years.
Undergoing cervical cancer screening increased with advancing age. On comparing women with and without children in
the same generation, screening rates among women with children were higher than those without children in their early 20s,
the same in their late 20s, and lower in their 30s. Receiving health check-ups, higher education, subjective symptoms, and
hospital use increased participation in cervical cancer screening.

Conclusions Although women of childrearing age tended to undergo cervical cancer screening with advancing age, the
increase tended to be restrained among mothers.
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Introduction

Although the incidence of cervical cancer has declined
because of the human papillomavirus vaccine and cervical
cancer screening, it remains the fourth most common cancer
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kaso.misato.32r@st.kyoto-u.ac.jp cancer in Japan has been increasing in recent years [3] and
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survival rate of cervical cancer is over 90% in Japan if it
is contained within the organ; however, it decreases to
under 20% if it invades and metastasizes to distant organs
and lymph nodes [8]. Therefore, cervical cancer screening
is recommended every 3 years for women aged 21-64 in
the United States [9, 10], every 2 years for women aged
25-49 in the United Kingdom [11], and every 2 years for
women aged 20 and above in Japan [12, 13]. Cervical can-
cer screening rates in western countries range from 70 to
80% [14]. While the cytological Papanicolaou smear test is
one of the standard routine pregnancy tests in Japan [15],
the 2-year cervical cancer screening rate is only 42% [16],
one of the lowest among the Organisation for Economic
Co-operation and Development countries [14].

Factors inhibiting undergoing cervical cancer screening
are low socio-economic status [17-19], lack of knowledge
and anxiety towards the screening test and cervical cancer,
time and cost, reluctance towards examination of repro-
ductive organs, aversion to obstetrics and gynecology, and
insufficient screening environments [20-23]. Furthermore,
it was demonstrated that the cervical cancer screening rate
is higher among multipara than primipara [24-26]. How-
ever, no studies examining factors affecting cervical cancer
screening among women of child rearing age have been
conducted.

95% of all births in Japan are by mothers in their 20s
and 30s [7], meaning that the common age for pregnancy,
birth and childrearing is also the common age for cervi-
cal cancer. Therefore, it is important to women’s health
and family and social matters that women in their chil-
drearing age undergo appropriate screening tests for early
detection of cervical cancer. The purpose of this study
was to determine the factors related to undergoing cervical
cancer screening among Japanese women aged 20-39, in
childrearing age, by focusing on the presence or absence
of children.

Materials and methods
Design and data sources

We conducted a cross-sectional study using data from the
Comprehensive Survey of Living Conditions 2013 [16].
This survey is implemented by Japan’s Ministry of Health,
Labor and Welfare every 3 years, and consists of self-admin-
istered questionnaires about the household, health, nursing
care, income, and savings. The target population based on
household and health factors in 2013 was extracted from
a stratified random sampling of all households (295,000
households) and household members (740,000 household
members).
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Study subjects

Data for women aged 20-39 years were selected for anal-
ysis because this generation has the highest proportion
of women who are rearing infants and young children in
Japan [7]. Data for women were excluded when the pres-
ence or absence of children was unknown, the age of the
youngest child was unavailable, and the status of cervical
cancer screening was not available due to the women being
either hospitalized or institutionalized (including those
with missing information). In addition, pregnant women
and women whose youngest child was under 2 years old
were also excluded because cervical cancer screening is
included in routine pregnancy tests in Japan [15] and the
objective variable was whether or not a woman underwent
a test within the last 2 years.

Statistical analysis

The main outcome was whether or not a woman under-
went cervical cancer screening within the last 2 years.
The following variables were used in the analyses: age
of the women, marital status, educational level, status of
cohabitation with parents, employment status, subjective
symptoms of health, status of hospital use (visiting a hos-
pital when sick or injured), subjective health awareness,
and status of health check-ups (completing a comprehen-
sive medical examination (Ningen Dock) or regular health
check-up in the past year). Moreover, in the case that the
women had children, the age and number of children were
also used.

The age and educational level variables were divided
into four categories each. Women’s age was divided
into categories of 20-24 years old, 25-29 years old,
30-34 years old and 35-39 years old, and educational level
was divided into categories of ‘elementary, junior high
school or high school’, ‘vocational school, junior college
or technical college’, ‘university or graduate school’ and
‘dummy’ for missing data. Other variables were divided
into three categories as follows: marital status (single,
divorced or widowed, married); mean working hours per
day (less than 8 h, 8 h, more than 8 h); and subjective
health awareness (‘good, slightly good’, ‘normal’, ‘slightly
poor, poor’). The other variables were divided into two
categories depending on the presence or absence of chil-
dren, employment, cohabitation with parents, mental and
physical subjective symptoms, status of hospital use, and
status of health check-ups.

After each item was summarized using descriptive sta-
tistics, univariable logistic regression analysis was used to
investigate the relationship with cervical cancer screening.
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After checking the multicollinearity, forced-entry multi-
variable logistic regression analysis was performed. Anal-
yses without interaction consisting of women’s age and
number of children were treated as model 1, and analyses
including interaction were treated as model 2. In addi-
tion, analyses to calculate odds ratios (ORs) and 95%
confidence intervals (CIs) for cervical cancer screening
by women’s age and number of children were treated as
model 3. Missing data were excluded from analysis, with
the exception of missing data for educational level, which
was treated as a single dummy variable. The significance
level was set at 5%. SPSS Version 23 was used for all
analyses.

Ethical considerations

Under the provision of Article 33 of the Statistics Act [27],
unlinkable anonymized data were obtained. This protocol
was approved by the Kyoto University Graduate School
and Faculty of Medicine Ethics Committee (no. 1077-1)
and the Kansai University of Health Sciences Ethics Com-
mittee (approval no. 14-39).

Responses of
Comprehensive Survey of Living Conditions

Results
Process of selecting subjects

We obtained data from 234,383 households and 603,211
individuals (Fig. 1). According to the eligibility criteria,
62,260 women between the ages of 20 and 39 years old
were selected. We excluded data for women if we could not
confirm whether they had children or not from their family
status information. Furthermore, women who were hospi-
talized or institutionalized, women with a youngest child
of unknown age or under 2 years old, and pregnant women
were also excluded. Finally, 49,217 women were selected
for analysis.

Subject attributes

A total of 19,545 women (39.7%) had undergone cervi-
cal cancer screening within the last 2 years (Table 1). The
mean age of the women was 30.8 years [standard devia-
tion (SD) 5.9]. A total of 36.9% of the women had children
and 63.6% of them had children under 6 years old. 43.5%
were married and 51.5% were single. As for educational
background, high school (33.7%) was the most common

235,012 households
>I Unaggregated data 629 households
A4
Subjects eligible for analysis in
Comprehensive Survey of Living Conditions
(Provision targets for this study) 234,383 households
n=603,211
>{ Men n=289,222
Y
| Women n=313,989 |
Age (<20 years, 40 years =) n=251,492
Age unknown (mothers) n= 237
{ Total n=251,729
| 20 years = age < 40 years n=62,260 |

Y

Hospitalized/Institutionalized n=1,383

(including ambiguous individuals)
Presence or absence of children is unclear  n=3,342
Pregnant n= 669
Youngest child is under 2 years n=7,636
Age unknown (youngest child) n= 13
Total n=13,043

Subjects eligible for analysis in this study n=49,217

Fig. 1 Process for selecting study subjects
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Table 1 Subject attributes

n % Average (SD)
Cervical cancer screening within the last 2 years 49,217
No 29,672 60.3
Yes 19,545 39.7
Age of women (years) 49,217 30.8 (5.9)
20-24 10,000 20.3
25-29 10,128 20.6
30-34 12,012 244
35-39 17,077 34.7
No. of children 49,217 0.7 (1.0)
0 31,062 63.1
1 6118 12.4
2 8907 18.1
More than 2 3130 6.4
Age of youngest child 18,155 59@3.5)
2-6 years 11,542 63.6
7-12 years 5603 30.9
More than 12 years 1010 5.6
Marital status 49,217
Single 25,350 51.5
Married 21,402 43.5
Divorced 2365 4.8
Widowed 100 0.2
Student or graduate 45977
Student 3081 6.7
Graduate 42,872 93.2
Not yet entered school 24 0.1
Educational level® 44,8334
Elementary school, junior high school 1675 3.7
High school 15,104 33.7
Vocational school 7884 17.6
Junior college, technical college 7690 17.2
University 11,756 26.2
Graduate school 725 1.6
Cohabitation with parents 49,217
No 24,151 49.1
Yes 25,066 50.9
Employment status 48,628
Employed 36,423 74.9
Housework 7881 16.2
Attending school 2176 4.5
Other 2148 44
Type of employment 36,179
Full-time employee 18,120 50.1
Part-time employee 11,076 30.6
Temporary employee 3794 10.5
Other employee 368 1.0
Executive level 441 1.2
Self-employment, work at home 1947 5.4
Other 433 1.2
Mean working hours per day 34,729
Under 8 h 13,726 39.5
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Table 1 (continued)

n % Average (SD)

8h 11,306 32.6

More than 8 h 9697 27.9
Mental and physical subjective symptoms 48,885

No 35,138 71.9

Yes 13,747 28.1
Status of hospital use 48,959

No 38,818 79.3

Yes 10,141 20.7
Subjective health awareness 48,919

Good 11,295 23.1

Slightly good 9737 19.9

Normal 23,320 47.7

Slightly poor 4145 8.5

Poor 422 0.9
Status of health check-ups 48,825

No 20,210 414

Yes 28,615 58.6

SD standard deviation

“Educational level consisted of both students and graduates

educational institution. 71.9% had no mental or physical
subjective symptoms and 79.3% were not receiving care at
a hospital. The most common subjective health awareness
was ‘normal’ at 47.7% and ‘good’ combined with ‘slightly
good’ accounted for 90.7%. A total of 58.6% of the women
had health check-ups.

Variables related to cervical cancer screening
in univariable logistic regression analysis

The variables that indicated statistical significance with cer-
vical cancer screening within the last 2 years were: age of
the women, number of children, marital status, educational
level, employment status, cohabitation with parents, mental
and physical subjective symptoms, status of hospital use,
and status of health check-ups (Table 2).

The crude ORs increased with age. The ORs of women
aged 25-29, 30-34, and 35-39 compared to women
aged 20-24 were 2.71 (95% CI 2.54-2.90), 3.92 (95% CI
3.68-4.18), and 4.83 (95% CI 4.55-5.13), respectively. In
terms of marital status, the ORs for ‘divorced or widowed’
and ‘married” women were higher than those for ‘single’
women. As for educational level, the ORs for ‘vocational
school, junior college or technical college’ and ‘university
or graduate school’ were higher than those for ‘elementary,
junior high school or high school’. The ORs of women who
had mental and physical subjective symptoms, women who
visited a hospital when sick or injured, and women who
received health check-ups were higher than those who did
not. As for employment status, the ORs among women who

were employed were higher than those among women who
were not working. However, there was no statistical signifi-
cance in terms of mean daily working hours.

Variables related to cervical cancer screening
in multivariable logistic regression analysis

The adjusted OR without interaction of women’s age and
number of children (model 1) was 0.90 (95% CI 0.85-0.96)
for childrearing women compared with women without chil-
dren (Table 3). This OR direction differed from that obtained
in the univariable logistic regression analysis, which was
2.08 (95% CI 2.00-2.16). However, considering the interac-
tion of women’s age and number of children (model 2), the
OR of childrearing women compared with women without
children was 1.62 (95% CI 1.16-2.26). The ORs with or
without interaction were very different in only number of
children.

In terms of the interaction in model 2, the ORs decreased
with the age of the women. The ORs for ‘childrearing
women aged 25-29 years old’, ‘childrearing women aged
30-34 years old’, and ‘childrearing women aged 35-39 years
old’ were lower than those for ‘women without children’, or
‘childrearing women aged 20-24 years old’ at 0.61 (95%
CI 0.43-0.87), 0.56 (95% CI 0.40-0.79), and 0.54 (95% CI
0.38-0.75), respectively.

The ORs for cervical cancer screening were calculated
by women’s age and number of children in model 3 (Fig. 2).
Comparing women with and without children in the same
generation, the OR for women with children was higher
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Table 2 Variables related to cervical cancer screening in univariable logistic regression analysis

Total Screening (—) Screening (+) OR (95% CI)
n n % n %

Age of women (n=49,217)

20-24 years 10,000 8251 82.5 1749 17.5 1.00 (reference)

25-29 years 10,128 6429 63.5 3699 36.5 2.71 (2.54-2.90)

30-34 years 12,012 6558 54.6 5454 454 3.92 (3.68-4.18)

35-39 years 17,077 8434 494 8643 50.6 4.83 (4.55-5.13)
No. of children (n=49,217)

0 31,062 20,744 66.8 10,318 332 1.00 (reference)

1 or more 18,155 8928 49.2 9227 50.8 2.08 (2.00-2.16)
Marital status (n=49,217)

Single 25,350 18,253 72.0 7097 28.0 1.00 (reference)

Divorced, widowed 2465 1363 55.3 1102 44.7 2.08 (1.91-2.26)

Married 21,402 10,056 47.0 11,346 53.0 2.90 (2.79-3.02)
Educational level® (n=49,217)

Elementary school, junior high school, high school 16,779 10,665 63.6 6114 36.4 1.00 (reference)

Vocational school, junior college, technical college 15,574 8765 56.3 6809 43.7 1.36 (1.30-1.42)

University, graduate school 12,481 7534 60.4 4947 39.6 1.15 (1.09-1.20)

Dummy (missing data) 4383 2708 61.8 1675 38.2 1.08 (1.01-1.16)
Employment status (n=48,628)

No 12,205 7725 63.3 4480 36.7 1.00 (reference)

Yes 36,423 21,532 59.1 14,891 40.9 1.19 (1.14-1.24)
Mean working hours per day (n=34,729)

Under 8 h 13,726 8122 59.2 5604 40.8 1.00 (reference)

8h 11,306 6686 59.1 4620 40.9 1.00 (0.95-1.05)

More than 8 h 9697 5702 58.8 3995 41.2 1.02 (0.96-1.07)
Cohabitation with parents (n=49,217)

No 24,151 12,238 50.7 11,913 49.3 1.00 (reference)

Yes 25,066 17,434 69.6 7632 304 0.45 (0.43-0.47)
Mental and physical subjective symptoms (n=48,885)

No 35,138 21,690 61.7 13,448 38.3 1.00 (reference)

Yes 13,747 7763 56.5 5984 43.5 1.24 (1.20-1.29)
Status of hospital use (n=48,959)

No 38,818 24,089 62.1 14,729 37.9 1.00 (reference)

Yes 10,141 5402 533 4739 46.7 1.44 (1.37-1.50)
Subjective health awareness (n=48,919)

Good, slightly good 21,032 12,417 59.0 8615 41.0 1.00 (reference)

Normal 23,320 14,386 61.7 8934 383 0.90 (0.86-0.93)

Slightly poor, poor 4567 2635 57.7 1932 423 1.06 (0.99-1.13)
Status of health check-ups (n=48,825)

No 20,210 14,938 73.9 5272 26.1 1.00 (reference)

Yes 28,615 14,372 50.2 14,243 49.8 2.81(2.70-2.92)

OR odds ratio, CI confidence interval

*Educational level consisted of both students and graduates

than that for women without children in their early 20s [OR
of childrearing women, 1.62 (95% CI 1.16-2.26); OR of
women without children, 1.00, reference)]. However, screen-
ing rates were the same for women with or without children
in their late 20s [OR of women with children, 2.15 (95% CI
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1.88-2.46); OR of women without children, 2.16 (95% CI
2.01-2.33)]. Furthermore, the OR for women with children
was lower than that for women without children in their 30s
[OR of women with children, 2.60 (95% CI 2.37-2.84); OR
of women without children, 2.99 (95% CI 2.76-3.25)].
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Table 3 Variables related to cervical cancer screening in multivariable logistic regression analysis (n=47,697)

Model 1
OR (95% CI)

Model 2
OR (95% CI)

Model 3
OR (95% CI)

Age of women
0: 20-24 years
1: 25-29 years
2: 30-34 years
3:35-39 years

No. of children
0:0
1: 1 or more

Marital status
Single
Divorced, widowed
Married

Educational level®

Elementary school, junior high school, high school

Vocational school, junior college, technical college

University, graduate school
Dummy (missing data)

Employment status
No
Yes

Cohabitation with parents
No
Yes

Mental and physical subjective symptoms
No
Yes

Status of hospital use
No
Yes

Subjective health awareness
Good, slightly good
Normal
Slightly poor, poor

Status of health check-ups
No
Yes

Interaction (women’s age X no. of children)
(0-3) x0: women without children
0x 1: childrearing women aged 20-24
1x 1: childrearing women aged 25-29
2% 1: childrearing women aged 30-34
3% 1: childrearing women aged 35-39

Women’s age and no. of children
Women without children aged 20-24
Women without children aged 25-29
‘Women without children aged 30-34
‘Women without children aged 35-39
Childrearing women aged 20-24
Childrearing women aged 25-29
Childrearing women aged 30-34
Childrearing women aged 35-39

1.00 (reference)
2.16 (2.01-2.32)
2.64 (2.46-2.84)
2.85 (2.65-3.06)

1.00 (reference)
0.90 (0.85-0.96)

1.00 (reference)
1.72 (1.54-1.92)
2.40 (2.24-2.58)

1.00 (reference)
1.23 (1.17-1.30)
1.27 (1.20-1.34)
1.07 (0.98-1.15)

1.00 (reference)
0.96 (0.91-1.01)

1.00 (reference)
0.82 (0.78-0.86)

1.00 (reference)
1.11 (1.05-1.16)

1.00 (reference)
1.40 (1.33-1.48)

1.00 (reference)
0.88 (0.84-0.92)
0.89 (0.82-0.97)

1.00 (reference)
3.29 (3.15-3.44)

1.00 (reference)
2.16 (2.01-2.33)
2.69 (2.49-2.91)
2.99 (2.76-3.25)

1.00 (reference)
1.62 (1.16-2.26)

1.00 (reference)
1.70 (1.52-1.89)
2.38 (2.22-2.56)

1.00 (reference)
1.24 (1.18-1.30)
1.28 (1.21-1.35)
1.07 (0.99-1.16)

1.00 (reference)
0.96 (0.91-1.01)

1.00 (reference)
0.82 (0.78-0.86)

1.00 (reference)
1.11 (1.05-1.16)

1.00 (reference)
1.40 (1.33-1.48)

1.00 (reference)
0.88 (0.84-0.92)
0.89 (0.82-0.97)

1.00 (reference)
3.30 (3.16-3.45)

1.00 (reference)
1.00 (reference)
0.61 (0.43-0.87)
0.56 (0.40-0.79)
0.54 (0.38-0.75)

1.00 (reference)
1.70 (1.52-1.89)
2.38 (2.22-2.56)

1.00 (reference)
1.24 (1.18-1.30)
1.28 (1.21-1.35)
1.07 (0.99-1.16)

1.00 (reference)
0.96 (0.91-1.01)

1.00 (reference)
0.82 (0.78-0.86)

1.00 (reference)
1.11 (1.05-1.16)

1.00 (reference)
1.40 (1.33-1.48)

1.00 (reference)
0.88 (0.84-0.92)
0.89 (0.82-0.97)

1.00 (reference)
3.30 (3.16-3.45)

1.00 (reference)
2.16 (2.01-2.33)
2.69 (2.49-2.91)
2.99 (2.76-3.25)
1.62 (1.16-2.26)
2.15 (1.88-2.46)
2.45(2.21-2.71)
2.60 (2.37-2.84)
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Table 3 (continued)

OR odds ratio, CI confidence interval

*Educational level consisted of both students and graduates

QOdds ratio
4.0

—&—Women without children

--#--Childrearing women

3.0

20

0.0
20-24y 25-29y 30-3dy 35-39y Age

Fig.2 Odds ratios of cervical cancer screening by women’s age and
number of children

Employment, which was significant in the univariable
analysis, was not statistically significant in the multivariable
analysis. On the contrary, ‘slightly poor, poor’ subjective
health awareness, which was not significant in the univari-
able analysis, was statistically significant in the multivari-
able analysis [OR 0.89 (95% CI 0.82-0.97)].

As for the other items, ORs became higher with advanc-
ing age, marital status other than being single, educational
level other than ‘elementary, junior high school and high
school’, mental and physical subjective symptoms, hospital
use and receiving health check-ups. On the contrary, ORs
became smaller among those cohabiting with their parents.

Discussion

We found that approximately 40% women aged 20-39 in
Japan underwent cervical cancer screening within the last
2 years. The rates increased with the women’s advancing
age; however, this increase tended to be restrained among
childrearing women. In other words, screening among chil-
drearing women was higher than women without children
among women in their early 20s, but the rate was the same
among women in their late 20s, and became lower among
women in their 30s. In addition, receiving health check-ups,
higher education, subjective symptoms, and hospital use
increased participation in screening.

Since the status of participation in cervical cancer screen-
ings is currently managed by implementing bodies such as
municipalities and insurers, it is difficult to gain perspective

@ Springer

on the participants’ attributes, the number of participants
and data acquisition methods. Therefore, it is difficult to
determine the relationship between the attributes of poten-
tial screening participants and the actual status of screening
participation. On the other hand, the Comprehensive Sur-
vey of Living Conditions collects information pertaining to
households, the state of health, and the status of cervical
cancer screenings in a large target population. These official
statistics were suitable to meet our research purpose.

Previous studies in Japan reported that multipara were
more likely to undergo cervical cancer screening than pri-
mipara [24-26] and the present results were consistent with
this among women in their early 20s. However, our results
differed from the previous results among women aged
25 years and upward. This difference might be due to limi-
tations in the previous studies such as unadjusted interac-
tion, unaccounted routine screenings during pregnancy, and
dispersion of subjects’ age. Therefore, this study adjusted
for the interaction of women’s age and number of children,
and for variables that showed significance in the univariable
analysis and were important either clinically or as reported
by previous studies. Moreover, the target age group was set
to women aged 20-39 to focus on the presence or absence of
children, and cervical cancer screenings during pregnancy
were also taken into consideration in the analyses.

The present results showed that the increase in screening
rate with age tended to be restrained among childrearing
women. Khan et al. reported that childrearing mothers are
reluctant to visit a doctor for their own health problems [28].
Furthermore, mothers with children under 3 years of age in
Japan tend to put their own needs on hold even when experi-
encing subjective symptoms because of childrearing-related
factors such as reluctance to visit a doctor’s office with their
child and hesitation to ask relatives to look after their child
[29]. While cervical cancer screening is not a test that one
seeks when there is some kind of physical subjective symp-
tom, it could be influenced by factors related to childrearing.

As for educational level, women with higher education
were more likely to participate in screenings. A previous
study in Japan showed that people with lower education were
likely to have poorer health literacy [30]. Health literacy is
related to many health outcomes [31, 32], including par-
ticipation in cervical cancer screening [20]. As for marital
status, divorced or widowed women tended to participate in
screening less than married women. Considering that 85% of
fatherless families suffer from a lack of money [16], econom-
ical background could be related to participation in cervical
cancer screening. Cervical cancer screening implemented by
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local municipalities and workplaces costs between 0 and 20
dollars in Japan, and that from other sources costs between
20 and 100 dollars. While it has not yet been determined
whether reducing out-of-pocket patient costs is effective in
increasing cervical cancer screening [33-35], it has been
indicated that undergoing cervical cancer screening was
related to high total household income [36].

In addition, burdens such as time are referred to as factors
in participation in cervical cancer screening [23]. Hence,
one variable that tends to be restricted by time, ‘employ-
ment status’, was added in the present analysis. However,
there was no statistical significance. While working people
are restricted by time, the Industrial Safety and Health Act
mandates workplace health check-ups periodically [37] and
there are workplaces that offer cervical cancer screening as
part of the workplace health check-up. Also, this may allevi-
ate cost as an inhibiting factor.

In terms of encouraging women to undergo cervical
cancer screening, it is reported that the healthcare provider
reminder and recall systems increase the rate of cervical
cancer screening [33-35]. However, the participation rate is
very low in Japan [16] even though almost 80% of munici-
palities provide reminders to target women [38]. As a pos-
sible reason for this, a previous study reported that Japanese
women, many of whom are raising infants and young chil-
dren, might have a child-centric lifestyle and put their needs
on hold [29]. The present results coincide with these previ-
ous results. To encourage cervical cancer screening, we need
to take measures not only to provide reminders, but also to
reduce barriers by improving the environment for women,
such as providing daycare.

This study had two limitations. First, in the process of
selecting subjects, only women with definitive data on
whether they had children or not were included and 5.4% of
women with unclear data were excluded from the analyses.
This may have caused selection bias; however, according to
the 2010 census [39], the proportions of students and women
aged 20-39 years who had not yet entered school (exclud-
ing those with missing information) were 7.0% and 0.1%,
respectively. These proportions were very close to our target
population’s values of 6.7% and 0.1%, respectively. There-
fore, the study subjects in the present study were thought to
be representative of the general population in Japan. Second,
data were missing for 10.6% of the total study population
and excluding them from the analyses may have introduced
bias. In this study, missing data for educational level were
entered into the analyses as a dummy variable because there
were major missing data for this variable (8.9% overall). The
other missing data were excluded from the analyses because
the amount of missing data was minor (employment status,
1.2%; mental and physical subjective symptoms, 0.1%; sta-
tus of hospital use, 0.1%; subjective health awareness, 0.7%
and status of health check-ups, 0.1%). Furthermore, missing

data did not occur in either this study’s objective variable
“‘participation or non-participation in cervical cancer screen-
ings,” or the important predictor ‘presence or absence of
children’. Therefore, the risk of a large bias was thought to
be low.

Conclusions

Approximately 40% women aged 20-39 in Japan underwent
cervical cancer screening within the last 2 years, and the rate
of participation increased with advancing age. However, the
increase in rate tended to be restrained among childrear-
ing women. Measures to promote screening for childrearing
women are necessary.
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