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Abstract

With growing concern over high cervical and breast cancer mortality rates, this study was designed to examine the factors

influencing attendance in breast and cervical cancer screening

among working women in Japan by conducting a secondary

analysis using nationally representative panel data from the Japanese Household Panel Survey (JHPS) and the Keio Household
Panel Survey (KHPS) between 2019 and 2022, which showed that reduced screening attendance was associated with higher
conscientiousness and neuroticism (possibly because of increased anxiety or fear of adverse results), suggesting that health-
promoting behaviors and personality traits do not always align with preventive health actions, such as cancer screening.
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Introduction

Methods

Breast and cervical cancers have high incidence and mortality
in Japan [1]. Mammography screening for breast cancer (ages
40-69 years) aims to detect cancer early, while cervical
cytology (ages >20 years) identifies human papillomavirus
infection and precancerous changes to prevent cancer [2].
Both are recommended biennially and organized through
municipal services under the Cancer Control Act. Japan’s
breast and cervical cancer screening rates (47.4% and 43.6%)
remain lower than those of other OECD (Organisation for
Economic Co-operation and Development) countries [1].
With increasing workforce participation, promoting screen-
ing among working women is crucial. Working women face
time constraints [3], while psychosocial factors influence
health behaviors [4,5]. This study explored factors affect-
ing screening attendance among working women, examining
personality traits and risk perception.

https://cancer.jmir.org/2026/1/e86885

Study Design and Data

This study analyzed data from the Japanese Household
Panel Survey (JHPS) and the Keio Household Panel Survey
(KHPS), administered by the Panel Data Research Center
(PDRC) [6]. The KHPS has surveyed 4005 individuals since
2004 who were born between 1935 and 1984, while the JHPS
surveyed 4000 individuals since 2009 who were born after
1927. We analyzed data from Waves 2019-2022, including
baseline demographics. The sample included women aged
up to 70 years, following Japan’s breast and cervical cancer
screening guidelines, which recommend screening for women
older than 20 years for cervical cancer and those older than 40
years for breast cancer [2]. “Working women” were defined
as female respondents employed full-time or part-time at
each survey wave, with employment status as a time-vary-
ing covariate. Unemployed women were excluded from that
wave’s sample. PDRC sampling weights maintained national
representativeness.
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Variables

Dependent Variables

Breast and cervical cancer screening attendance between
2019 and 2022 was assessed. At each survey wave, partic-
ipants reported whether they had undergone breast cancer
screening (mammography) and cervical cancer screening
(cervical cytology) within the past year, yielding a binary
outcome (attended vs did not attend) for each cancer type.
The dependent variable was a repeated binary outcome
measured at four time points (2019, 2020, 2021, and 2022).

Independent Variables

Personality traits were assessed using the Japanese ver-
sion of the Ten-Item Personality Inventory (TIPI-J) [7],
which measures five dimensions: extraversion, agreeableness,
conscientiousness, neuroticism, and openness. Each trait is
evaluated on a 7-point Likert scale from 1 (“Strongly Agree”)
to 7 (“Strongly Disagree”).

Risk aversion was assessed by asking respondents whether
they would carry an umbrella based on rain probability
in weather forecasts. A higher risk aversion ratio indicates
stronger risk avoidance. This measure captures domain-gen-
eral risk aversion, not cancer-specific risk perception. The
JHPS/KHPS umbrella item is a validated behavioral proxy
for general risk preference in Japanese panel studies [6].
While domain-general risk aversion may not perfectly reflect
cancer-related health risk appraisals, research suggests that
general risk preferences predict health-protective behaviors
including cancer screening.

Self-rated health was measured using a 5-point scale from
“Excellent” to “Poor.” Mental health was assessed using
the 6-item Kessler Psychological Distress Scale [8], which
evaluates depressive and anxiety symptoms over the past
month.

Sociodemographic variables included age, marital status,
having children or not, caregiving responsibilities, academic
background, employment status, and residential area.

Analysis

Participants completing at least two survey waves were
included. A generalized linear mixed model with a bino-
mial distribution and logit link function was used, with
random intercepts for within-person correlation. For cervical
cancer screening, women aged 20-70 years were included;
for breast cancer screening, women aged 40-70 years were
included, following Japanese guidelines. Wave-level missing
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cases were excluded while retaining completed waves, and
participants with missing time-invariant covariates were
removed.

Time-invariant variables were modeled as between-person
predictors; time-varying covariates, at wave level. TIPI-J
subscale scores (range 2-14) were entered without stand-
ardization, with odds ratios reflecting 1-unit increments.
The model incorporated demographics, personality traits,
and time-varying factors using restricted pseudo-likelihood
via GENLINMIXED in SPSS (version 29.0; IBM Corp).
Poststratification weights from the PDRC, calibrated by age,
sex, and region against census statistics, were applied owing
to WEIGHT BY. GENLINMIXED’s inability to specify
stratification and clustering variables for complex survey
variance estimation (a noted limitation).

Analyses were performed using SPSS Statistics 29.0, with
significance at P<.05 (two-tailed).

Ethical Considerations

The JHPS/KHPS data used in this study were provided
by the PDRC, Keio University (data provision number:
5841). This study was conducted as a secondary analysis
of existing, fully deidentified panel survey data collected
by the PDRC under a standing ethics framework. No new
data were collected from human participants in the course
of this study. In accordance with the Ethical Guidelines
for Medical Research Involving Human Subjects (Ministry
of Education, Culture, Sports, Science and Technology and
Ministry of Health, Labour and Welfare, Japan; revised 2021)
[9], secondary analyses of preexisting, anonymized datasets
that were originally collected under informed consent do
not require separate institutional review board approval. The
original JHPS/KHPS surveys were conducted in compliance
with the PDRC’s own ethical framework, and all participants
provided written informed consent regarding the purpose of
the study, the use of their data, assurance of anonymity, strict
protection of personal information, and secondary use by the
PDRC. On this basis, a separate ethics review application
was not submitted for this study. The corresponding author
confirms that the study was conducted in accordance with the
Declaration of Helsinki.

Results

Figure 1 provides an overview of the participant selection
process.
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Figure 1. Flowchart of participant selection. JHPS: Japanese Household Panel Survey; KHPS: Keio Household Panel Survey.

Initial pooled sample (2019-2022)
JHPS and KHPS combined | N =4020

W

Eligible female participants (< 70 years)
N = 1697

W

Working women (employed = 1 wave)
N=1179

W

Longitudinal sample (2 2 waves)
N=1178

W

Final analytical sample
Unigue individuals | N = 1142

[ included sample [ Exclusion criteria

[ Final analytical sample

Table 1 summarizes the factors associated with participation
in cervical and breast cancer screenings.
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Excluded:

-| Mala raspondants (n = 2323)

Age > T0 years (n = 1733)

Excluded:

| Mever employed, 2018-2022 (n = 518)

Excluded:
Fawer than 2 waves (n = 1)

Excluded:
Missing covariates (n = 36)

Wave-level observations
Wave year
2019
2020
2021
2022

Total person-year observations

Qbzervations (n)
754
802
803
802

3161

Note. Final anaiytical sample reflects unigue individuals. Wave-evel counts represent

person-year cbservalions.

JMIR Cancer 2026 | vol. 12 1e86885 | p. 3
(page number not for citation purposes)


https://cancer.jmir.org/2026/1/e86885

Satoh & Sato

JMIR CANCER

9 €0'C 89°0 8I'l S6 8L'1 860 01 @18 159 (+'08) 9¥9 (L'08) L¥9 (18919 ON

— - - - — — - — (8'81) 16T (9°61) LST (€61) SST (€'81) 8¢1 S9X 190uUdIRJeY
(%) u ‘snyeys 9[01 JAISaIR))

61 ST1 €€°0 ¥9°0 6¢ iz 6€0 SLO (s'z1) 001 (T2 86 (9'z1) 101 Lz 96 p[o s1eak ¢1>

oS 091 8€°0 8L°0 LL €81 v'0 06'0 (LD Let LD Ov1 Lo ogt (6'SD 0TT SuoN

- - - - - - - - (#'0L) §9$ ('0L) §9$ (#'0L) §9$ (t'1L) 8¢S PIO S1BAK G[= :00UaI0JOY
(%) u ‘smers pryy

LT 8T1 0’0 Lo ve YET €70 9L°0 (LzL) €8¢ (6'TL) S8S (97L) T8¢ (g'eL) €5 PaLLIRIA

- - - - - - - - (€L061C (I'L0) 81¢ (#'L0) 0T (L'99) 10T POLLIEWIUN :90UIJOY
(%) u ‘smess [eIIR
16 6T'1 080 101 €8 €1 080 €0'1 L80) 1v'e (68°0) LV'€ (160 1+'¢ (68°0) s€°¢ (Qs) ueaw ‘yreay parer-jos
vL YOl S6'0 660 0¥ €0'1 €60 860 (€LY +O'S sy 161 (00°9) 6¥'S (S1T9) 596 (ds) ueaw ‘yesy [eIUSy
ST 01 001 101 1T 01 001 101 (T€9D) 89'Ly (96'91) 1T8% (SS'9D) ¥6'9 (€Lo1) 8L'LY (AS) ueaw ‘UOISIOAE NSTY
LS 60'1 S8'0 96'0 v8 Sr'l 060 10'1 - — - (T81) 686 (ds) ueaw ‘ssoud[qeaIsy
[ 860 LLO L8'0 70 660 8L°0 880 - - - 917 80°8 (ds) ueaw ‘WSIONOINAN
10 L6'0 LLO 98°0 0 860 6L0 880 - - - OroeLL (QS) ueawW ‘SSOUSNONUAISUOD)
w vl 160 201 19 91'1 €6'0 YO’ 1 - — - LT 6sL ds) ueaw ‘ssouuadQ
60° 101 780 60 60° 101 780 60 - - - (550098 (ds) ueaw ‘uorsIoALNXH

6T 394 9L°0 8¢’ 8 9¢ 9%'0 ort (8'¥0) 661 (1'82) 9TT (') 081 (61) €71 s1eak (/-09

18 or'e 160 81 98 or'e 8%°0 80'1 (6'5¢€) 88¢ (T'8¢) LOE (¢6¢) 68¢ (97€¢) €6T s1eak 66-0S

- - - - 94 09°1 v€0 ¥L0 (T09) Tre (9'L0) e (S'19) €5¢ (L'$€) 69 s1eak 6i-0f

- - - - - - - - T6) €L (0'9) 8t (con +8 (8'11) 68 S1B9K 6¢-6C
wADmv uesw ‘,dnoi3 a3y

LS 81 Lo ST'1 61 17¢ L8'0 LET - - - - 120C

69 Yl LSO 160 S6 09'1 790 101 - - - - 0202

43 L1 90 €0'1 €¢ €1'e 8L°0 8C'1 - - - - 610¢C
ANNON noo_._okowob Jea X

(%) u*(sreak 0L-0t)

- — — — - - — - LLnect (Lsp8Il (8'81) ¢l (LD 611 uonedonied Surueards 1aoued Isearg

w(%) u(s1eak 0L-07)

- — - — - - - q— WLy et OvD LT (csn el (861 611  uonedionted SuuasIos 190URD [BIIAIDD)

D %S6 1D %S6 D %S6 1D %S6
joyuwi - jo oner joyuwi - jo oner
anfea g 1ddpn 19MOT sppPO anpea 4 1ddp I9MOT sppO
SUTU9IOS I90URD JSeAIyg SUTUIOIOS JOOURD [BITAIY)) (Zog=u) (€08=u) (Zog=u) (¥GL=u)
TTOT dae M 120T dAe M 00T 988 610 a8

*STUTUIDIOS JAOUBD JSBAIQ PUE STUTUIIOS JOOUBD [BI1AI0 Ul uonjedronted yjim pajeroosse s10joe] T d[qe],

JMIR Cancer 2026 | vol. 12 1e86885 | p. 4

https://cancer.jmir.org/2026/1/e86885

(page number not for citation purposes)


https://cancer.jmir.org/2026/1/e86885

Satoh & Sato

JMIR CANCER

"000°00S> 01 000°0$= st uonendods
"000°005= st uone[ndod,

"000°0$> st uonendod,

"S9[qeLIBA SNONUNUOD IO,

*SUIU2310S 190URD 1SBAIq 10 SIRIK Gi-(f PUB SUIUSIIOS TOOURD [BIIAIDD IO SIBIA GE-6T :9WOIIN0 AQ PAISJJIP 958 10] A1039]8D 90UdIRJY,

"a[qeoridde 10N
“SO[qRLIBA [BOLIOSDIRD 10,
() €Sy 1 YT 6T 86'C TLo LY'1 (6'0€) 8tC (919 ¥sT (81¢) 6T (L19) 6€T shID
(44 £€ee 9L'0 651 Se 90°¢ L90 lzd! (L'09) L8 (1'09) £8¥ (1'09) Z8¥ (1'09) €S¥ 1AI10 PAIEUTISOP-IUALIUIIA0D
— — — — — — — — #'8) L9 (T8 99 (1'8) $9 (T8) 29 ,SASE[[IA 1O SUMO] :30USIJIY
(9) U “9ouapIsal Jo uoISoy
19 991 ¥9°0 €01 98’ S 650 96'0 (6'0¢) 8¥C (19 Tse (@19 05T (9°60) €TC JUSUBWLI
- - - — - - - - (1'69) ¥SS (989) 1665 (8'89) Tss (L) 1€S Arerodwa) :0us19)oy
(9) u ‘smyeys Juawkojdwyg
€T Il S¥'0 L0 0s’ 8¢'1 S0 G380 (T00) 1 (T00) vi1 (9°61) 6€T (8'€€)9TC 939[[0 [edTUY D) /oTUN(
or or'1 €€°0 09°0 8T €1 6€0 10 (€9) g€t (6€9) TiT (L) 6€T (F61) 0€1 [00Y0s Y31y Jotuss/Iomung
- - - - - - - - (8'9) ve¢ (6'SP) 8T€ Loy 1€ (8'9%) €€ [00UdS JenpeIs/AIISIOATUN :0UAIDJOY
(%) u ‘punoiyoeq uoneonpyg
D %S6 1D %S6 D %S6 1D %S6
jojrr - Jojrwif onel jojrr - Jo iy oner
anfea g 1ddpn 19MOT sppPO anfea 4 1ddp IOMOT sppPO
SUTU9IOS I90URD JSBAIyg SUTUIOIOS JOOURD [BITAID)) (Zog=u) (€08=u) (Zog=u) (¥GL=u)
CT0T PAe M\ 120C 2Ae M\ 020C 2Ae M\ 610C 2At M\

JMIR Cancer 2026 | vol. 12 1e86885 | p. 5

https://cancer.jmir.org/2026/1/e86885

(page number not for citation purposes)


https://cancer.jmir.org/2026/1/e86885

JMIR CANCER

For cervical cancer screening, women with higher conscien-
tiousness (odds ratio [OR] 0.88, 95% CI 0.79-0.98; P=.02)
and neuroticism (OR 0.88, 95% CI, 0.78-0.99; P=.04)
showed lower attendance likelihood.

For breast cancer screening, women with higher conscien-
tiousness (OR 0.86, 95% CI 0.77-0.97; P=.01) and neuroti-
cism (OR 0.87, 95% CI 0.77-0.98; P=.02) showed reduced
attendance.

Discussion

This study showed that women with high conscientiousness
and neuroticism were less likely to participate in cancer
screening. While conscientious individuals typically show
strong self-discipline linked to preventive health behaviors

Satoh & Sato

[4,10], our findings revealed increased conscientiousness
correlated with reduced screening uptake. Japanese women
in demanding roles may prioritize work and family over
preventive health care. Higher neuroticism may increase
anxiety about diagnoses, discouraging screening [11], though
both require investigation.

Study limitations include potential recall and social
desirability biases from self-administered questionnaires,
selection bias from listwise exclusion of missing data, general
rather than cancer-specific risk aversion measures, and lack
of health care trust and access barrier data. Using women
in their 30s as a reference group may be misleading, since
mammography is not recommended for this age in Japan.
Future research should examine structural and psychosocial
factors affecting screening.
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