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Abstract: Evidence about the characterization of home workers in terms of both work-related
outcomes and health issues is lacking. The purpose of this cms;-seclmnal study was to examine
the impact of home working on perceived j ity and sati -related stress,
and musculoskeletal (MSK) Jssues We mcluded 51 mnbl]e workers, collecting data about
demographic characteristics, working experience, job productivity, and stress. Job satisfaction
was assessed through the Utrecht Work Engagement Scale (UWES), wh\le MSK pain was investigated
by the Brief Pain v (BPI) and Fear Avoi Beliefs Questi (FABQ). ahome
workplace analysis had ta be carried out ing to current Italian ions. Participants declared
that they were less productive (39.2%) but less stressed (39.2%) and equally satisfied (51%) compared
ta the time of office working. Regarding MSK disorders, low back pain (LBP) was referred by 41.2%
of home workers and neck pain by 23.5% of them. Neck pain worsened in 50% of home workers,
while LBP did not exacerbate in 47.6% of cases. Home workers with MSK pain reported a lower
job satisfaction. Depending on our data, the home environment seems to be not adequate in the
mobile worker population, with an increased n::k for W\emal health and MSK problems, particularly
affecting the spine, Addressing these i reduce risks for health, thus, improving.
job productivity and satisfaction and reducing cost.

Keywords: home working, smart working; musculoskeletal pain; low back pain; neck pain;
job | stress; workplace; work | COVID-19
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469 44,824 3.03
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1. 2L&IC

FRI RS & RS AF5ERR SIT DWW T,
Pub Med (Webhil) %M L C753CHk% N4 L
2. TOHRIL, FHEMEEO S IF RN
WZOWTHRET 5720 ERT 6 HH 2R T
2Hk AT L, BREEA ML ART ELBRE
BICHETLIHREZTLDLIEDPHNTDH S,

WL, office AND (temperature OR
humidity) AND (mood OR emotion OR
performance) AND workers NOT
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Table1. Characteristics of reviewed studies of Occupational stress and mood. (No.1)

No.

Author
[Ref.No.]

Year

Purpose

Sample

Scale

Results

Sakellaris TA,
Saraga DE,
Mandin C,
Roda Cet al.

2016

LB O T
& G OPEYE L O
BfRZSHTL, WAB
L OO WIS O
WHERRD.

W 8 HE (74 >~ 5
YK, 7R, XY
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yOT, A5, R
WV RHI, ARL V)
D167D [ ] A+ 7
1 ZE VDTN DH;
W7 v — b
% it

F 7 4 ABFOIEQIHH GREED
PRk, BEd, Ot B X OENER
BT B NE) & S NE <
FGA=% BIZIE, BTED /%
TED, W/ VR, SN/ =
AR, HERR/ ATOE, BA5) I
B9 % R H oW ) % v T
WEBLDE (Indoor Environment
Quality, IEQ) % #Fif

O Y AT Ay 7 ST C 3
1EQ & ¥ i#HDP#E S & D

Soriano A, | 2018
Kozusznik
MW, Peiro

JM, Mateo C.

T BREE I BT B BN
BOow o X
(absenteeism) & DB
fr, BLUMHHORE
B, & TE M SE R RE
(affective well-
being), B &L OMEHED
WEE N T 5.

-1 v \GiEE 01306
ANDF 7 4 AG5M0#E

HE L SN ENESE (630
H), fesetRiE (13H), 3
JEBE (8 THH), REfFyFAE (53
H), ko aCHE L~ (131
H), WGBS (T - B0 -
P CORE)
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B L KL ol
A IR & o T
R D= ) LY A5k
MTZDBEITKE .

Lamb S,
Kwok KC.

2015

AEZENES TEQ)
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1ANDF 7 4 A 5718)
Ea

MEOPGE S, BB OWE S 3
OBEF DA S 0 LB T
FXT F —< v ADIHEE, o

AR IEQZ BEEA b L AT
LLTIEEA DR THOH S
SN FN T —< v R ERB
MW L 7GRN RE ) % 2.4%~
5.8%, Hi 7 BTl K14.8% KT
SREL T EAURENT BEEA
ML AR, TrEE O RHERE
(&4, e, [+ 7]) &) #KT
s, BN T+ —< v A%
KFXE5.

Chiovenda P,
Pasqualetti P,
Zappasodi F,
Ercolani M,et
al.

2007

I DI SENE 5 g % | |

25, PRRAEAEN B K
O HTIRTE, HRICER
VRS, ST
LREDPERRDL, F
7= AR VE & 5L P300 12 R
FTAHWEDA L v
F— GRillEE) &I
FERIA b L A D5
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HgE TR (5
WELET39%) L x
B (B ik 42
%) L oILE

RUTETT,
- PR - HBE

7-. STALY, POMS

ks (A FfEspicad
FRENITZR—=2 54 VBAEN
(P300) DRI, WLV DB
TUEFEIEH TR, ORI,
LWL NV OREARR B L O
LY REFRRG T 74—V e
7o BREBEEM I, HE
2B A b L AN FICHES S
7ol AN L AR B o Rk
SR BRRITR L7

Nakayama O, | 2006

Ohkuma K.

ol A B H A
(MSWD) 955> 2 >
FANIVAREE T
4 AG7fEHE & L C
A5 5.

BBRA AR, HE XYY T, B
SOFBAr ¥V 22— iZonTA
VHYa—%fio7. POMSE X
" GHQ30% Jl v TR 0 & 55
RIE 2 G L 7.

RRFFIFEL D A > 7 L~IL A
IKBIEMSWIMEES L Dl Z &
ZIRL7z.

Lan L, Lian
Z, Pan L.
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FEBRIN TR

FERECORZTICI Ea—
AL AT I R & 4T\, NS
(HRV) B X UM% (EEG) % &
LA NT A — 5 HlE L
2. W OO EBFEMRE %2
MWT, ZMHFORS, FHEE
EFARN—V a3y, BLOEICK
2 B %GRl L 7.

w5 S F 72 AR AR SR S A
JEAPLK (thermal discomfort) I
F 7 4 AG DA RERIC DR
BaRRIZL, T/, BB
JERAEFEVE ISR T 5 IEQ DR R %
SIS 2% B oM AT B AR R EE O
WRELTHMTHS.

Clohessy S,
Walasek L,
Meyer C.

2019

i O AT
2K 2 XY % <Rl
FREL, MET 5

CrEHIE L7

SCHkMRE I, 20084 1
HH 520184 4 HoOM
[ o R A
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oL E AL ) —=
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% (n=23) x KL ¥
2 —ZEDT.

WREE, WILERE, BXOF
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1 ALIATF T 4 ZAD WK 1357
i DRSS B 7]

fEpA 7 4 A& LT, LhHF
7NEA =T AT 4 AAR= R
RO TIERL, A
¥y 7 O, fEAlB X O ENE
WCHER Y RITTE V)RR
L= LTWAI NSNS
nz.

2

EXEZIv—FIb Vol 43 No.

5 2020

_84_




Viola AU, | 2008 | +7 4 ABENIBIFS | 2200474 A 707 | KLMEE 2 DOH LIRS | B o 57 @)EH w5 i ot
James LM, M OFEIERTH R | D14AAND AT A4+ | ICEESH, ZhEh 4B | CB%ET L L, R, X7+ —
Schlangen F ottt (blue- | 9 —9BF D) H94% | 72, 1 DIFFEHFEAGBIEAT000K) | < ¥ A, B XY O 1 W
L], Dijk DJ. enriched white light) | ® Z i # [F#H4E# | Fft (4000K) »HM -7z Z | 5.
NOBEFZ O Z A | 364 (SD10.2) i%] % | DIUF 7 a7THTNT ¥ 2% L
9 L7z JEHT. o7z HMZEE X UM E A B
W, 8B oA B LT,
B, 507, WEROY, /37 + —
<~ v A, K fl % % 71 (mental
effort), BB L CIROER, B
£ ORI L 72,
Brasche S, | 2004 | E@8I00 5 EI&HE (skin | 925 N D 7 4 A5 | B8 O K533 X OB MR & & W) | B2 &0 L8 T A
Bullinger M, sensation) & YA | # A, RGBS A RS | B ) A7, ThHoHrZ L
Schwab R, B R AEIRI S % T [l L7z PRANVESNE ROk
10 Gebhardt %K (impact factor HFE LRy SEOT LVE—
Het al. profile) 25— ¥ % BHTH g KK im D%
%, ProKlimA 71 ¥ IIRRAEC U o\ E D A4 ST
=7 I (1994~1999) ® LA B & O M T
7= TN HISAY A 7 snassih s e,
Ishihara I, | 2005 | 83L& R A (VDT) | 378044 Incredibly Short Profiles of Mood | V. 24 %5 MF &% o
Ikushima M, TESErh O (MF) ~ States (ISP) % VDT ¥4 HAERGEE A BRI L o 72
Horikawa J, DYEFEHIG7E)H O R LHIYA b LA B L ORIES O M) VDTVESE H KD © O kst
11 |Haraga M, et 9 57 1B B 2, TR, MEE 7 OE ST =0 AR B L UK B IR
al. F 73R - AR R 8 - FaF v 74 F 4 THIELERELI.
ZALCBE S 5 A b L 7/ (8 -0H-dG) %,
A% FFHT BN PESE i 1% o0 2 B 1 25 AL & g fili
5. L7
Frontczak M, | 2012 | KREOF 7 4 AC V% | BB » & =710 | ENBBE ST 2 — %, 2, | VESRZER O 2 iR LS 5 72
Schiavon S, LIS, EBIOCEHE | EIC3B10F 7 4 A | BE OB ORI S | IR BEANT A -5, %2
Goins J, L7z MBI NS 2 — | BV D52980 AD ASi [ \ZBI 2 7 s oo NE SIS I % A | PRS0 3 2 5, M L ~ov,
12 | Arens E, et 5 LM ORBAS A | KM L7z = 7 | L7 BT IA N —=THY, +7
al. HOWRIEEET S | O T— ¥ 25 L 4 AGHE I, B0 DM
Z L EME L7 7. b EEI, ASOMEEREE L E
WIS 5725 9.
Salamone F, | 2016 | A% — T ¥ 7i&, < | 4 0E¥E 4 4 0f WHET2F 74 A | A~ — 5 Y TOMMHPT N
BelussiL, 4ruayiu—7, 12 A Ty T RHBEL, B | F—HR 2 AR L, R
Danza L, WLEE - HOHBE OFE A DM EPENE & R R | POl R iR EL T A 2 L AR L
Ghellere M,et trH—, wLoHhn iF 7z 7.
al. MHEY 22—V, B
W3D 7)Y IhokK
5. ZOAR— TN
13 A 20, WHEA 7 4 A
TibNWbLTAT T~
TP T VB2, 220
BEEEERET 5 &
TENOM %
WS EHRTE
5., AX—=bFTD
aeat, TS, FEHALIC
DWW TR L7z,
Pawlaczyk- | 2006 | B EREE12 3515 21K gt ) ASIEFR | W 1245~65 dB @ A Bl SPL | KR k5 (LFN) o EEI
Luszczynska WERE (LFN) Z 3¢ 5 dB HL) ™218+ | THRAZMEGZIX, 1002270 | & 3 DOBEFHILHEIC L 2R E D
M, Szymczak L, 38574 =< MLIEDSBNDERT ¥ | 757 4 HVEHEREZ H TR | BICHIERR S Bg: Sz,
14| W, ANOWT & FAT, @7 4=V | PUEEFHE L. 7 4 — b Fild
Dudarewicz k3 % 07 B & WA AR E W B | TRMO 7T 7 A — v EWT
A, Sliwinska- 5. (LFN) (CHEE L 7255 | W C OB AN PUR & GFm L 72,
Kowalska M. [ UEREIN
Shih YN, | 1992 | fE¥E~D LNy | B2ADKFAE B | ZV—T [a] IZ105 DT A b | 58 e WL IR LT, BT
Huang RH, 7T MEERLE D | 53T CHREWEE, 7 v—7 [b] & | ICHREEBIEENT AL
Chiang HS. [ 3 % K2 720, EEREM R, T—T [c] 1F | BEDED o 7205 GEEORR)
15 s BT AP HET AN OI05HNCEREEZE | RTH DR =), —, i
(a ion test) D A 2 Wiz FEBRIIHEE A R WEREITHE | BT A MCER R V2R,
5 E RO MiL7z. WIS, SREOFHHML | BEOIESDEDMOTRE D>
ML 7z, AER R RO T 72, BGM 3% #0387 +—<
VA EELZ TV A,
Lignell U, FRACB BIHE R | AT A=V &2 | HEREOERE EMMTHA | BRICE27 A=V, HEs &
Meklin T, DWAEMGDMUON | 726 DO E 200 | L, Flhikifil (NAL) Ho % | O sk o w5 T L ik
LD X IR D | RHEFRCCRER A | SO & lE L7z, JE RIS R, IS L 04
Do MR O | 2175 72, HIEIRIE, WADTA—TDH D

REL AL

BBECIB S iE B L OB E
DRFRBD BN,
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Chen YC, Wu | 2006 | BEFLE JEASHE LB | A 4D % B 229981 % | B O RT3k A — 7 —CT7 v | AIEE#H 066.9% 2%, V56 H
YC, Chie & W BN -5l | R L, IDINERIET75.3% | o — R T, HEREEB OBE | O MEREI RO AE S 2
WC. BERLOATINC ZIE T | Th o7z FLERATE), HW, BIOWEE | Twiz #ERERRARE O
17 WA SHIIS 5 INTEFCHHROMBORE | 2202 b 6§, FHEEECaM
ST 27— 2 IUEL 2. DIAFRNOBEL H > T b
TEEE R, W BURED
AE WA BT 72013 DT 51048
ThHoi.
Menzies R, | 1993 | 4 2D 4 7 4 AEVIZ | 4 DY D1838% D | 3 D03 5 2 ME OWIM o | &bk o2 id (% %
Tamblyn R, BIF 2NEMAEOZAL | BB DD B, 15464 | £ 4 T, KEMOWMK Y AT L% | L), BEE O+ 7 1 A LD EHil
1g |Farant JP. WHEHED T v 7Ny | (84%) DSARFRICSN | T v & 2ZHBEL T, 1HNCDO & | F 723K E B L7
Hanley J, et 2D HEREIREENBR | L7z, 1N 1572120 F 7213501t 3
al. BRI T T (057% 721%1.4m 3) DIV ZEEN
ZWHONITT . B 1M L7,
Bachmann | 1995 | ¥ v 2 ¥ VT 1 Y JHiE | 3DODOHYDE2AND | 707 — Pl LT, A | LHEHME . 300
MO, Myers TBERE VBRI 2 AR, | SRS BRbE, WMREREE OHASNEE | RTIEBVAV T L A EDERE
JE. AR, B X O VIR IR 2 & D G IRSEIR % & | FR R 2 W@ o 72, D BRIE
19 R 7 R P B B g {r. POMS, Karasek ®WEEYE R | IR, M) [t B SR D T B 7
#%, OHUIREE, i ML 2D ARSI H & 3 | S B EERLT WA,
FLA, BIUSC L7
B 20k NHERDOH D
BIREZ S 2125 5.
Razjouyan J, | 2019 | + 7 4 A5 H#& O | 4 2 OEFBOF D% | IS OHEB)E =5 — % 3 H ) 5 I 1 o K 2 % 30%~60% O
Lee H, LaEtaIE (well being) | Brie & 7 4 A97M# 7 | Mk CHAE S8, RIS, W RH 05Tl LN, 85
Gilligan B, WG T 57200 | V—F (n=134) RH LA L7z, K OR LA ZHRIRETHBI L
Lindberg B B MR E ANED S, BiBEHFORX LAY
Cet al. (relative humidity, 25% V7% Hr o 72, RH Ofe#EAEAS
20 RH) O#&ENZBI5 2 9 #945% 15 3 DR NFEPH NI AFAES
LW 2. Bl etk RIE T 5.
RHE, AL RIS,
B 1k 1% # (Physical
activity, PA), 3 & UVl
MR DB % F 7z
Koren K,|[2016 | ¥Ial—var&h |13% (MkmmiE, O | BREILIE, 560, 18| S saremi)s, Asminsg
Pisot R, 72T A RS A WO | REBOMADH) K| W%, Y YRR LR, | oRIINA R LIESE S A 2 FEATRER]
o Simuni¢ B. AL DI 7 4 A7) | Bk E 5L ULB L 080 W TOHEZH | 28NS 555, =7 —5&H
HOMZE L EE) % W F7203 % LTO05 MO | Sk,
25T % DR EE=F—L
Nayak T,|2018 | ikttt (EEG) %M | 7 %OWHE G, WM, %, BXUMR|EEG /87 — A X 27+ VEE
Zhang T, WCRER L7 MR EA AR I S A U L 72, (PSD) DA%k X D v R?
Mao Z, Xu X, GFho, R ENR (>070) #b7-61L, Zhidfbo
o |etal Ji (2223 X U30C) & ABEEINE S = PN L LCH
S>TBIbHEIND Wn L) 17T KL XY s
+ 7 4 AR o7 (robust) TH5HZ L&KL
F =< Y AEFIT A
L ERAMT

105 M DS 7 A MhIcEs % 1
7 [b] FELEENRL, T,
BT A N D105 55 % T
Wi L7As A, T A MY
i, REOES D XA
HEDINT F—< v

LR E NI

UAS MRS e ANy

¥, HHET S
Peze g &
Y V- T

SR
S

7 —

’

" Le] 1EiE
D R THE
v ARV it
TKR&EL, BGM i
CHERHZTwE T
VBN BT B E DS,
i -7 N R AR S
BICE o TRHEED X ) A
AL SNLREND D 5 &L E 2
VR EOFFEE T E NS
WIfFL7-BGM Ry, 1E¥%2L
B ITREE T X5 BGM 1213, =)

N REN L o TIE B (27 Bl Rekas
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2—2. BEOIE

Sakellaris TA (2016) 5 O TlE, FBIW
IEQ L HHZEOPES L OBBREZG L& 2

%, Pultkizid TS ] 2 bl <R,
WTTZA D/, T,

w
[ | ONETH 721,

o S, 72 AR S SR PR i B AN P I

(thermal discomfort)

&7 4 AG5EE O

PIZEOEE L RIZLTWY . Zof%TIL,

ZIMEE, FEERE T OB TR TE AR &
e, DA (HRV) B X0 (EEG) %
GUEMPEHNRT A= 2 E L. wOn
O EBFEAGRE (Thermal sensation vote
(TSV), POMS, Well-being and motivation)
T, ZEORD, FfE TFX—v
av, BIOEICI2AMREFEL. 2
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2—4. READOTE

BB & UM R E Z R C 8 EH o4 A
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L7 BB A H 1, mE A mt (blue-
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ABSTRACT

Objective To elucidate the risk factors associated with
resignation from work of Japanese women undergoing
infertility treatment.

Methods A total of 1727 female patients who
attended a private fertility clinic in Japan participated

in the Japan-Female Employment and Mental health

in Assisted reproductive technology study. Questions
related to demographic, clinical and socioeconomic
characteristics were employed in the questionnaire.

Out of the 1727 patients, 1075 patients who were
working at the time of initiating infertility treatment and
felt infertility treatment incompatible with work were
included in the analysis. Risk factors for resignation
were assessed by using multivariable logistic regression
models.

Results Among 1075 working women who started
infertility treatment, 179 (16.7%) subsequently resigned.
Multivariable-adjusted ORs for resignation in those with
lower educational background and infertility for =2
years were 1.58 (95% Cl: 1.07 to 2.34) and 1.82 (95%
Cl: 1.15 to 2.89), respectively. The OR for resignation in
non-permanent workers undergoing infertility treatment
was 2.65 (95% Cl: 1.61 to 4.37). While experiencing
harassment in the workplace approached significance,
lack of support from the company was significantly
associated with resignation after starting infertility
treatment, with ORs of 1.71 (95% Cl: 0.98 to 2.99) and
1.91 (95% Cl: 1.28 to 2.86), respectively.

Conclusion One-sixth of women resigned after starting
infertility treatments. It was found that factors related
to education, infertility duration and work environment
were significantly associated with resignation. Reducing
the physical and psychological burden endured by
women, for example, by increasing employer-provided
support, is vitally important in balancing infertility
treatment with maintenance of work life.

INTRODUCTION

In the USA, Europe and high-income Asian coun-
ties, the number of women receiving treatments for
infertility has increased in the recent years.'™ This
phenomenon is largely understood in the context
of increasing age at marriage and childbearing, as

1

What is already known about this subject?

» Psychological distress brought about by
infertility treatment is related to absence from
work.

» The difficulties of combining work and infertility
treatment are associated with job insecurity.

» Few preliminary studies show risk factors for
resignation after starting infertility treatment
despite continued high treatment expenses until
the end of treatment.

What are the new findings?

» Lower educational background, longer duration
of infertility, non-permanent worker, harassment
experience in the workplace and lack of support
within the company were identified as risk
factors for resignation after initiating infertility
treatment.

How might this impact on policy or clinical

practice in the foreseeable future?

» Prior to infertility treatment, providing special
care such as infertility treatment leave, in
addition to psychological support, to those who
have these risk factors may reduce the tendency
of resigning from work.

» This finding may contribute to policy
development to secure a healthy work life for
patients undergoing infertility treatment.

well as increasing attainment of higher education
among women in the last half-century.** Nonethe-
less, ovarian function declines with age, with peak
fertility occurring in the early 20s and decreasing at
32 years, with rapid subsequent declines in ovarian
reserve from 35 to 38 years.” Gynaecological
diseases that alter conception and successful preg-
nancy, including endometriosis and uterine myoma,
also increase with the cumulative number of ovula-
tions and menstruations. Given the complex inter-
play between these numerous social and biological
factors, when women wish to have children later

BM)
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after marriage, conception and successful pregnancy are more
difficult. Since the first in vitro fertilisation (IVF) baby in the UK
in 1978,* treatment for infertility has improved remarkably over
the last several decades. Infertility treatments typically consist of
either the timing method, artificial insemination with husband’s
semen or assisted reproductive technology (ART), which includes
IVF and intracytoplasmic sperm injection (ICSI).®

In Japan, there has been a decline in the number of births to
about half in the last 40 years, with 1708 643 babies born in
1978 to 918400 babies in 2018. Despite this, approximately 1
in 5.5 Japanese couples opts for infertility treatment and this
number continues to increase.” The highest number of ART
cases in the world is currently yielded in Japan,®* with 447790
cycles and 54 110 neonates—about 1 in 18.1 neonates born in
2016 were conceived via ART treatment.’

While more women are choosing to undergo infertility treat-
ment, balancing infertility treatment with work is affected by
various factors, including demographic, clinical and socioeco-
nomic characteristics.” 1°1? Maintaining employment can be
challenging for women undergoing infertility treatments with
regard to physical, mental and economical impacts. Notably,
infertility treatment, especially ART procedures, may require
frequent and sudden clinic visits depending on the individual’s
menstruation cycle—and as such, some women consequently
decide to resign from their work despite continued high expenses
until treatment success.”> Moreover, ART is not covered by
the Japanese National Health Insurance, and this adds further
substantial out-of-pocket expenses.'* The Japanese Government,
Ministry of Health, Labour and Welfare, developed a financial
subsidy programme to help reduce the economical impact on
a specific infertility treatment including examinations.” !¢ As it
varies among local government policies and largely depends on
the contents of applicable procedures, the subsidy programmes
benefit 150000 Japanese yen (JPY) (approximately 1100 British
pounds (GBP), converted with the average exchange rate in
August 2020: 139.3 JPY/GBP) at maximum per one cycle of
an IVF or ICSI, which generally costs JPY300 000-500000
(2200-3600 GBP) in Japan. However, it is also restricted by
frequency of treatments (<6 times), annual household incomes
(<JPY7.3 million, 52 420 GBP) and the age of wife (<42 years).
Thus, as many women receiving infertility treatment continue to
struggle with unavoidable dilemmas in the workplace, an under-
standing of how society can best support working women under-
going infertility treatment is warranted.” '’

To our knowledge, there have been no large-scale epidemio-
logical studies in Asia investigating resignation in female patients
who undergo infertility treatment. The objective of this study was
to clarify the risk factors for resignation in the included popu-
lation. A clearer understanding of these factors may facilitate
public institutions and companies to regulate and improve their
support systems for women undergoing infertility treatments.

MATERIALS AND METHODS

Study population

The Japan-Female Employment and Mental health in ART
(J-FEMA) study, organised in November 2017, isa cross-sectional,
multicentre survey of female patients attending fertility clinics in
Japan and which established a database of factors associated with
infertility treatment in Japan. The study enrolled female patients
aged =20 years who attended the following four fertility clinics:
(1) Sugiyama Clinic Shinjuku in Tokyo (located on Honshu main-
land, capital of Japan, with a population of 14 million residents);
(2) Sugiyama Clinic Marunouchi in Tokyo; (3) Saint Mother

1,727 patients participated in
J-FEMA study

358 patients were excluded

273 patients were not working af the initiation of

infertility treatment

they worked at the initiation of infertility reatment

‘ 85 patients did not respond 1o the question whether

1,369 paticnts working at the initiation of

infertility treatment

204 patients were excluded
222 patients who did not feel that infertility treatment

wiis incompatible with work

they fielt that infertility treatment was incompatible

‘ 71 patients did not respond to this question whether

with work

1075 patients who felt that infertility
treatment was incompatible with

work

Figure 1  Flow chart of study population included in the analysis.
J-FEMA, Japan-Female Employment and Mental health in Assisted
reproductive technology.

Hospital Infertility Clinic in Fukuoka prefecture (located on
Kyushu island, an urban-suburban area 650 miles southwest of
Tokyo, with a population of 5 million residents) and (4) Takasaki
ART Clinic in Gunma prefecture (located on Honshu mainland,
a suburban-rural area 76 miles north of Tokyo, with a popula-
tion of 2 million residents).!” A total of 1727 female patients
participated in the J-FEMA study between August and December
2018. As illustrated in figure 1, 1369 (79.3%) patients reported
working at the time of initiation of their infertility treatment.
Among these patients, 1075 felt that undergoing infertility treat-
ment was incompatible with work and hence they were included
in the analysis dataset because they were presumed struggling to
stay at work with undergoing infertility treatment.

Questionnaires and variables

The analysis used an anonymous self-administered questionnaire
developed for the study. In this study, those who reported that
they had worked at initiation of infertility treatment and ‘left
the job’ in response to the question ‘why had the patient’s work
status changed after starting infertility treatment (“changed the
job” or “left the job”)’ were defined as resigning from work. The
questionnaire included the following data: age; age at marriage;
age at initiation of ART; educational background; infertility
treatment (duration of infertility and ART experience) and work
environment including company size (<50, 50-999 and =1000
employees), employment type (permanent worker defined no
fixed end date for their employment, non-permanent worker
defined contract and part-time worker, self-employed and other
workers), harassment experience in workplace after starting
infertility treatment (yes or no) and infertility treatment-relevant
support from company (yes or no). Variables were classified
respectively into the following categories: age was categorised as
<35, 35-39 or =40 years; educational background was catego-
rised as university degree or more advanced (‘higher educational
background’) versus other (‘lower educational background’) and

2
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duration of infertility was categorised as <2 years versus =2
years.

Statistical analyses

Pearson’s y* test was used to describe the age-specific charac-
teristics of patients, and the association between potential risk
factors and employee resignation. The ORs of factors including
resignation after adjustment for patient age, educational back-
ground, duration of infertility, employment type, harassment
experience in workplace after starting infertility treatment and
support from company were analysed using a multivariable
logistic regression analysis (forced entry method). All statistical
analyses were performed with IBM SPSS for Windows (V.25.0;
IBM, Armonk, New York, USA). All probability values for statis-
tical tests were two-tailed, and values of p<0.05 were regarded
as statistically significant.

RESULTS

In the present study, 1075 Japanese female workers who
reported working at the initiation of infertility treatment were
included in the analysis. Mean and SD of age, age at marriage
and age at initiation of ART were 37.5 (4.7), 32.2 (5.0) and 36.9
(8.8) years, respectively. The mean (SD) of infertility duration
was 3.2 (2.7) years.

Demographic characteristics of the study population according
to the patient resignation status are described in table 1. There
was a total of 179 (16.7%) patients who resigned after starting
infertility treatment. Resignation rates were significantly higher
in those who had lower educational background (p<0.01),
had been infertile for =2 years (p<0.01), were non-permanent
workers (p<0.001), had any harassment experience in the work-
place after starting infertility treatment (p<0.01) or had expe-
rienced lack of infertility treatment-relevant support from their
company (p<0.01).

The results of the multivariable analysis of risk factors for
resignation after starting infertility treatment are presented in
table 2. The multivariable-adjusted OR and 95% Cls in those
who had a lower versus higher educational background was 1.58
and 1.07-2.34, respectively. After adjustment, patients who had
been infertile for =2 years showed a significantly higher risk of
resigning (OR 1.82; 95%CI: 1.15 to 2.89) versus those with
shorter duration of infertility. Similarly, OR of resignation in
non-permanent workers was substantially higher at 2.65 (95%
CL: 1.61 to 4.37) compared with that of permanent workers.
Although the association of harassment experience in the
workplace with resignation after starting infertility treatment
approached significance (OR 1.71; 95% CI: 0.98 to 2.99), lack
of company support was associated with a nearly doubled risk of
resignation after starting infertility treatment (OR 1.91; 95% CI:
1.28 to 2.86).

DISCUSSION

As far as we know, this is the first large-scale study in Asia
to study the risk of resignation in female patients who are
employed at the initiation of infertility treatment. The present
study revealed that over one-sixth of female patients who felt
that infertility treatment was incompatible with work resigned
after starting the treatment despite the continued expense the
treatment requires.”> The resignation rate in our study was
substantially higher than that found previously (15.6% in 2018)
among general female workers of prime working age (25-54
years).'® The mean age of patients at marriage in our study
(32.2 years) was slightly older than that of the general female

population in Japan in 2018 (31.2 years).’ In addition, the mean
age of patients at initiation of ART was 36.9 years. Delivery
by women at an advanced maternal age, which was previously
rare, is no longer uncommon in the recent years.'” However, as
fertility peaks in the early 20s, decreasing at 35-38 years as the
ovarian reserve rapidly decreases,” and the success rate of ART
decreasing further with advanced age,” we reasonably assume
that providing health support to patients undergoing infertility
treatment is worth much attention.*’

Our study revealed that five factors were significantly associ-
ated with resignation in women receiving infertility treatment.
Lower educational background was significantly associated
with resignation. Several studies have shown that lower educa-
tion and female gender are strong predictors of long-term sick-
ness absence and resignation.”! Additionally, Cheng et al** also
reported that lower educational attainment yields higher levels
of job insecurity, while those who have professional attainments
were found to have the lowest levels of job insecurity. In our
study, although no significant difference was observed in the age
at marriage between those with lower and higher educational
attainment, factors such as age and age at initiation of ART, as
well as duration of infertility, cost of infertility treatment, non-
permanent worker and self-employed and others were signifi-
cantly higher in those with lower education. By contrast, annual
salaries of both patient and partner and the infertility treatment-
relevant support from the patient’s company were significantly
lower in those with lower education (online supplemental table
1). In contrast to trends seen in higher educated patients,*° this
deduction may be explained by multiple factors, including lack
of knowledge and consequent delayed access to infertility treat-
ment and poor career-orientation*’ due to the lower educational
background—although this is speculative because the reasons of
resignation might not be always simple. However, education is
a key dimension of socioeconomic position and a higher level of
education provides knowledge, skills, values and attitudes that
are likely to support healthier choices and protect one’s self from
job loss.**

In this study, it was found that longer duration (=2 years)
of infertility was also significantly associated with resignation.
Although longer durations of treatment might allow for more
opportunities for resignation due to the longer period of obser-
vation, infertility is in itself a risk factor for adverse pregnancy
outcomes, and longer durations of infertility are associated with
greater risk.”’ As longer duration to conceive has been robustly
associated with greater distress,”® *° the interactions between
emotional and physical problems associated with infertility treat-
ment are complex and likely to be compounded by the difficulties
of combining work, treatment and associated job insecurity.”’ In
addition, the initial eagerness to seek treatment may diminish
over time, with patients having more likely to consider the idea
of infertility as a reality.”® Female workers who have been infer-
tile for =2 years might already have a higher risk for resignation
at the time of the diagnosis of infertility.® The National Insti-
tute of Clinical Excellence guidelines propose an immediate IVF
cycle for those meeting formal criteria providing that duration of
regular unprotected intercourse is longer than 2 years.”’ Consid-
ering age and success rates, patients may tend to focus more on
their infertility treatment rather than staying at work.

Non-permanent workers resigned from work have significantly
higher rates than permanent employees. Based on the Survey on
Employment Trends conducted by the Japanese Government in
2018, the average (SD) of proportion of non-permanent female
workers is 53.4% (14.1) in Japan.’® The higher proportion of
permanent workers in our study might be considered because of
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Table 1 Demographic characteristics of the study population by resignation status in those who had worked at initiation of infertility treatment
and felt that infertility treatment was incompatible with work
Number (%)
Variables categories Total Not resigned Resigned Resignation rate (%) P value*
N 1018 839 (78.0) 179 (16.7) 16.7
Age (years)
<35 274 (27.3) 225 (27.2) 49 (27.4) 17.9 0.97
35-39 358 (35.6) 293 (35.5) 65 (36.3) 18.2
>40 373 (37.1) 308 (37.3) 65 (36.3) 17.4
Age at marriage (years)
<35 587 (66.2) 473 (65.3) 114 (69.9) 19.4 0.21
35-39 215 (24.2) 184 (25.4) 31 (19.0) 14.4
>40 85 (9.6) 67 9.3) 18 (11.0) 21.2
Age at initiation of ART (years)
<35 216 (31.7) 168 (30.2) 48 (38.1) 22.2 0.23
35-39 266 (39.0) 221 (39.7) 45 (35.7) 16.9
>40 200 (29.3) 167 (30.0) 33 (26.2) 16.5
Educational backgroundt
Higher 544 (53.8) 468 (56.2) 76 (42.5) 14.0 <0.01
Lower 468 (46.2) 365 (43.8) 103 (57.5) 22.0
Duration of infertility (years)#
<2 304 (31.6) 267 (33.8) 37 (21.5) 12.2 <0.01
>2 659 (68.4) 524 (66.2) 135 (78.5) 20.5
ART experience
No 262 (26.1) 217 (26.2) 45 (25.3) 17.2 0.79
Yes 743 (73.9) 610 (73.8) 133 (74.7) 17.9
Company size at the initiation of infertility treatment (employees)
<50 219 (32.6) 162 (32.7) 57 (32.4) 26.0 0.67
50-999 231 (34.4) 166 (33.5) 65 (36.9) 28.1
>1000 221 (32.9) 167 (33.7) 54 (30.7) 244
Employment type at the initiation of infertility treatment
Permanent worker§ 475 (70.6) 374 (74.7) 101 (58.7) 21.3 <0.001
Non-permanent worker§ 99 (14.7) 54 (10.8) 45 (26.2) 455
Self-employed and others 99 (14.7) 73 (14.6) 26 (15.1) 26.3
Harassment experience in workplace due to infertility treatment
No 889 (90.7) 743 (92.1) 146 (84.4) 16.4 <0.01
Yes 91 9.3) 64 (7.9 27 (15.6) 29.7
Infertility treatment-relevant support from company9|
Yes 401 (42.2) 347 (44.5) 54 (31.4) 13.5 <0.01
No 550 (57.8) 432 (55.5) 118 (68.6) 215

*Pearson’s x” test.

tEducational background: university and graduate school as ‘higher educational background’; and junior high school, high school and junior college/technical school/university

dropout as ‘lower educational background'.
+The median duration of infertility.

§Permanent worker defined no fixed end date for their employment; non-permanent worker defined contract and part-time worker; self-employed and other worker.
9linfertility treatment-relevant support including, but not limited to, reduction in work-hours, hours-leave and flexible working style.

ART, assisted reproductive technology.

treatment cost and flexibility in work life-treatment balance, and
not everyone can undergo infertility treatment, especially ART
treatment. Therefore, patients who undergo infertility treatment
tend to be permanent workers and they may be over-represented
in this study. However, our findings are in accordance with prior
study showing the risk for sick leave in shift workers compared
with scheduled workers.'? Suga et al*° previously reported that
non-regular employees more frequently changed their occupa-
tions five times more than regular employees do; part-time and
short-term contract employees were 12 times more likely to have
occupation changes. Non-permanent workers have substantially
more barriers to taking the frequent or sudden leaves of absence
that are frequently required during infertility treatment while

still being engaged in their jobs.?® Temporary agency work is
considered a more unfavourable employment status than those
with permanent work arrangements and has been associated
with precarious labour and life situations.>’ In contrast, perma-
nent workers may opt to continue working out of economic
necessity,”” as well as a fear that job security at a similar pay and
position might not be wholly guaranteed on returning to work
after childbearing.’* A reduction of fertility after job loss is one
of the many difficulties women face when re-establishing their
careers.”® Workplace structures that provide a choice of working
styles for women wanting to conceive or give birth should cater
to non-permanent staff.*
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Table 2  Associations with resignation after starting infertility
treatment in those who had worked at initiation of infertility treatment
who felt that infertility treatment was incompatible with work

Multivariable OR (95%

Variables categories cn* P value
Age (years)

<35 1.00

35-39 0.81 (0.50 to 1.33) 0.41

=40 0.87 (0.53 t0 1.43) 0.58
Educational backgroundt

Higher 1.00

Lower 1.58 (1.07 to 2.34) 0.02
Duration of infertility (years)+

<2 1.00

>2 1.82 (1.1510 2.89) 0.01
Employment type at the initiation of infertility treatment

Permanent worker§ 1.00

Non-permanent worker§ 2.65 (1.61 to 4.37) <0.001

Self-employed and others 1.23 (0.70 to 2.15) 0.47
Harassment experience in workplace due to infertility treatment

No 1.00

Yes 1.71 (0.98 to0 2.99) 0.06
Infertility treatment-relevant support from companyq|

Yes 1.00

No 1.91 (1.28 t0 2.86) <0.01

Further information regarding the characteristics of patients subanalysed by
educational background are shown in online supplemental table 1.

*Each OR was adjusted for all other variables in the table.

tEducational background: university and graduate school as ‘higher educational
background’; and junior high school, high school and junior college/technical
school/university dropout as ‘lower educational background'.

$The median duration of infertility.

§Permanent worker defined no fixed end date for their employment; non-permanent
worker defined contract and part-time worker; self-employed and other worker.
Tlinfertility treatment-relevant support including, but not limited to, reduction in
work-hours, hours-leave and flexible working style.

Although significantly more women who resigned from their
work reported an experience of harassment at the workplace,
this association, though approaching statistical significance, did
not remain significant after a multivariable analysis. In our study,
1 in 11 patients experienced harassment in their workplace
during infertility treatment. This was lower than that reported
in ‘Pregnancy and Maternity-Related Discrimination and Disad-
vantage: Experiences of Mothers’, published by the government
of the UK, in which 20% of mothers experienced harassment
or negative comments related to pregnancy or flexible working
from their employer and/or colleagues.** Chan et al'® reported
that gender-based workplace bullying is experienced by nearly
40% of general female employees. However, our study showed
that one-third of those who felt harassment eventually resigned
from work, which was much higher than the 17.1% resignation
rate in female workers in a general population in 2018."®

Another identified risk factor for resignation investigated in
this study is the lack of employer support for patients. Those
who had not received support from their company had a signifi-
cantly higher risk of resignation compared with those who felt
adequately supported. Most patients who undergo infertility
treatment have anxiety about the uncertainty in their future.*’
Infertility distress has been previously observed to be higher in
unemployed women, women with difficulty in taking time off
work and women who paid for treatment expenses by them-
selves.”® In addition to clinical emphasis to improve service

delivery and to assess the need for psychological counselling,
larger social contexts and social science frameworks will also be
important.>® Formalised infertility treatment leave programmes
may be important to stabilise working conditions and promote
an understanding among all workers of the necessity of such
programmes in the workplace.*

Most importantly, job displacement reduces average fertility.
Fertility decline has been strongly associated with unemploy-
ment increase—a relationship that remains significant at all
ages.”’” Difficulties experienced in combining treatment and
work suggest that increased support is needed and hence must
be considered. In the past seven decades, the total fertility
rate (TFR) was reduced to half, with global TFR decreasing
to 2.4." As replacement level fertility is essential to maintain
population size in high-income countries,! ” infertility has been
recognised by WHO as a critical public health issue. Although
many countries have prompted various pronatal policies such
as fertility subsidies, childcare allowances and fertility-related
pension schemes in the hope of boosting fertility rates,*® none
of these policies directly promotes earlier age at childbearing.*’
In Japan, TFR has been in a similar decline, decreasing to just
1.42 in 2018’; the number of births in 2018 was 918400 and
this figure continued to fall to fewer than 900000 in 2019—the
lowest level since Japan’s Vital Statistics survey in 1899.° One
in 5.5 Japanese couples has encountered problems with fertility
requiring examination and treatment.® * Although several poli-
cies and guidelines have been enacted in Japan in an attempt
to reverse these trends, they have focused almost exclusively on
general healthcare, maternity care, prenatal and perinatal health
management and child-care."* ** Establishing and improving
social systems including, but not limited to, the alleviation of
family income restriction for subsidisation that enables infertile
women, regardless of educational level and employment type,
to pursue lifestyles conducive to childbearing, while actively
working is a pressing issue. Specific workplace policies, guidance
for supervisors and flexibility in fertility clinic times due to the
requirement of sudden and frequent leaves for numerous tests
and treatments would significantly help employees during their
treatment and would greatly reduce the psychological distress,
thereby potentially influencing physical health and treatment
outcomes.”’

The strength of the present study investigating factors of
infertility treatment associated with resignation from work was
its comprehensive survey design, widely conducted in female
patients attending fertility clinics. The large sample size allowed
us to robustly examine the associations of infertility-related and
work-related factors with regard to resignation after adjustment
of multiple clinically and socially relevant confounders despite
some missing data. Nonetheless, several limitations warrant
discussion. First, the J-FFEMA study was based on a self-reported
questionnaire without face-to-face interviews or diagnoses by
clinical specialists. Thus, it was susceptible to recall or infor-
mation bias, and the possibility that patients might have misun-
derstood the meanings of questions or misremembered their
responses cannot be entirely ruled out. However, the association
between infertility treatment and resignation is likely not to have
been overestimated as our study population excluded those who
failed to answer questions regarding being subject to harassment
or receiving support from their company. Second, reasons for
resignation are likely complex and multifactorial, and not solely
due to infertility treatment. Although some workers may have
not been forced to resign, this was not explored in the question-
naire and, therefore, the association between infertility treatment
and resignation might be overestimated in this case. However,
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and license their derivative works on different terms, provided the original work is
properly cited, appropriate credit is given, any changes made indicated, and the use
is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

given that other unexplored positive factors, such as partner
income and family support may help women to better balance
infertility treatments and work, we do not expect this limita-
tion to drastically affect the trends identified in our analysis. In
future studies, more structured questions using other tools such
as dynamic-response surveys may provide further clarity to these
important questions.

In conclusion, one-sixth of female patients who felt that
infertility treatment was incompatible with work resigned from
work after starting infertility treatment despite ongoing treat-
ment expenses. Risk factors related to educational background,
infertility duration and work situation were identified as signifi-
cantly associated with resignation in female workers attending
fertility clinics. Further longitudinal and prospective studies are
warranted to more comprehensively understand the association
between infertility treatment and work life. This understanding
will facilitate and secure a healthy work life for patients under-
going infertility treatment.
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Abstract

Background: In Japan, 55.5% of breast cancer survivors (BCSs) are of working age, so various perspectives
regarding return to work (RTW) after cancer diagnosis need to be considered. Therefore, this study aimed to clarify
the risk factors for resignation and taking sick leave (SL) among BCSs in continued employment at the time of
diagnosis.

Methods: A web-based retrospective cross-sectional survey was conducted on BCSs using data from a 2018
Japanese national research project (Endo-Han) commissioned by the Ministry of Health, Labour and Welfare of
Japan. The subjects were women aged 18-69 years who had been diagnosed with breast cancer for the first time
at least 1 year previously. The risk factors for resignation and taking SL after breast cancer diagnosis, including age
at diagnosis, education level, cancer stage, surgery, chemotherapy, radiotherapy, employment status, and
occupational type, were then analyzed using a logistic regression model.

Results: In total, 40 (14.9%) of 269 BCSs quit their jobs at least 1 year after being diagnosed with breast cancer. The
results of the multivariable analysis indicated that lower education level (odds ratio [OR]: 3.802; 95% confidence
interval [Cl]: 1.233-11.729), taking SL (OR: 2.514; 95%Cl: 1.202-5.261), and younger age at diagnosis (OR: 0.470;
95%Cl: 0.221-0.998) were predictors of resignation. Of 229 patients who continued working, SL was taken by 72
(31.4%). In addition, undergoing surgery was found to be a predictor of taking SL (OR: 8.311; 95%Cl: 1.007-68.621).

Conclusions: In total, 40 (14.9%) of 269 BCSs quit their jobs at least 1 year after being diagnosed with breast
cancer. The results of this study indicated that younger age, lower education level, and taking SL were predictors of
resignation after breast cancer diagnosis.
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Background

The number of breast cancer survivors (BCSs), along
with their 5-year survival rates, continue to rise steadily
in Japan because of early detection and advances in
treatment [1]. As breast cancer survival rates have
increased, issues surrounding the quality of life (QOL) of
BCSs, including palliative care, mental health, and em-
ployment, have received more attention [2-5]. In 2015,
approximately 55.5% of the 83,959 BCSs in Japan
belonged to a working age group, typically defined as
20—64 years old [6]. As the number of working women
has been increasing in Japan [7], it is expected that more
working-age women will be diagnosed with breast can-
cer in the near future, following trends seen in Western
countries [8—10]. In Japan, it seems there has been more
interest in striking a balance between cancer treatment
and work [11]. In 2016, the Japanese government
amended the Cancer Control Act (this law sets out a
duty for employers to strive to keep cancer survivors
[CSs] working) and published guidelines outlining sup-
port for individuals undergoing therapy during working
life to aid employers in providing better support to
employees with cancer, similar to the Netherlands [11].

Maintaining employment after breast cancer diagnosis
remains an important issue for not only BCSs and their
families, but also employers and society [12]. Previous
studies suggest that maintaining employment after breast
cancer diagnosis is affected by three primary domains:
personal factors (e.g., age, sex, education), clinical factors
(e.g., cancer site, cancer stage), and work-related factors
(e.g., company size, social support resources) [9, 12, 13].
Return to work (RTW) after cancer diagnosis is undoubt-
edly challenging for a variety of reasons, including physical
symptoms (e.g., cancer-related fatigue, pain, hair loss, nau-
sea) [14]; however, unemployment (not working) after
breast cancer diagnosis has also been shown to reduce
QOL [2-4], and previous studies have found that BCSs
are more likely to be unemployed [15, 16]. As a contribut-
ing factor, breast cancer has been shown to be associated
with long RT'W times, as well as a lower cumulative RTW
rate, compared with individuals with gastric or female
genital cancer [17].

Moreover, predictors of work resignation (quitting work)
among BCSs include contract or part-time work, with these
types of workers demonstrating higher odds of resignation
compared with regular and full-time workers [18]. How-
ever, the relationship between resignation and treatment
modality or individual factors has not been fully clarified,
and less attention has been paid to predictors of resignation
and sick leave (SL) among BCSs in Japan. In Japan,
BCSs who remain on SL often seem to experience
financial difficulties because after using up their paid
leave, they only receive more than 60% of their salary
as a sickness allowance during SL [19].

Page 2 of 9

Given this background, the objective of this study was
to clarify the predictors of resignation and SL among
BCSs in continued employment. Clarifying these predic-
tors could be expected to aid health care providers in
supporting CSs who continue to work, and to provide
evidence that assists physicians, health care staff, and
employers in establishing and improving work support
systems for BCSs [20].

Methods

Study participants

A web-based retrospective cross-sectional survey was
conducted on BCSs using data from a 2018 Japanese
national research project (Endo-Han) commissioned by
the Ministry of Health, Labour and Welfare (MHLW) of
Japan. The project developed a questionnaire asking for
information about the following factors: age at time of
diagnosis; education level; cancer stage; treatment, includ-
ing surgery, cancer chemotherapy, and radiotherapy; em-
ployment status and type (permanent vs. non-permanent
work); occupational type (office worker vs. non-office
worker); and history of SL use and resignation. Women
aged 18-69years who had been diagnosed with breast
cancer for the first time at least 1 year previously were eli-
gible for participation. On January 17-18, 2018, an online
questionnaire (in Japanese) was sent via e-mail to 4968
BCSs (age range: 18—69 years) who had registered with
the commercial cancer panel Macromill (www.macromill.
com/global/index.html). The reward for answering was in
the form of points according to the number of questions
answered; these points could then be redeemed as cash or
exchanged for items.

The inclusion criteria were female sex, age 18-69
years, and first breast cancer diagnosis occurring at least
1year previously. Participants who had been diagnosed
with breast cancer within the past 1 year or > 121 months
(1-10years after the date of breast cancer diagnosis)
(n =138), were not working at the time of breast cancer
diagnosis (n = 45), had missing data (n = 2), had a history
of cancer other than breast cancer (n =28), or provided
unclear answers regarding SL (n=33) were excluded
(Fig. 1). Finally, 269 respondents were subjected to ana-
lysis. The response rate (10.4%; 515/4968 breast cancer
patients) was relatively low. However, this response rate
was almost similar to that observed in a previous study
using the same research company [20]. Subgroup ana-
lyses of predictors of SL excluded 40 patients who
resigned without taking SL. Patients who reported con-
tinuing to work after breast cancer diagnosis without
taking any time off and those reporting RTW following
diagnosis after taking time off using annual paid vacation
allowance (annual leave) were classified into the “no SL”
group, whereas patients who reported RTW after taking
time off for recuperation using SL, unscheduled absences,
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BCSs registered in the cancer panel (n=4,968)

v

Met the inclusion criteria for BCSs (n=515)

least 1 year prior to enrollment)

(female sex, age 18-69 years, diagnosis of breast cancer at

Excluded: BCSs diagnosed with breast cancer within the past 1 year

or >121 months before enrollment (n=138)

BCSs diagnosed 12—120 months before enrollment (n=377)

Excluded: BCSs not working at the time of diagnosis (n=45), BCSs

with missing data concerning work status (n=2)

BCSs who were working at the time of breast

cancer diagnosis (n=330)

Excluded: BCSs diagnosed with another cancer prior to breast

n=302

i cancer diagnosis (n=28)

»| Excluded: BCSs missing data on SL (n=33)

analyzed (n=269)

Respondents for whom the risk factors for resignation were

e

Excluded from the sub-analysis: Resigned (n=40)

v

Respondents for whom the risk factors for SL were

analyzed (n=229)

Fig. 1 Flowchart of patient enrollment. BCS, breast cancer survivor; SL, sick leave

or leaves of absence due to insufficient annual paid vac-
ation time were classified into the “SL” group.

The following terms are generally defined as follows in
Japan: RTW: returning to the workforce, resignation:
leaving a job, SL: after workers use up their paid leave,
this generally becomes known as SL; during SL, em-
ployees are paid >60% of their usual remuneration by
their health insurance in accordance with the Labor
Standards Act of Japan [19].

Statistical analysis

Risk factors for resignation were analyzed after classify-
ing the patients into continued employment vs. resigna-
tion groups. The chi-squared test and multiple logistic
regression analysis were performed with the following
covariate independent variables: age at time of diagnosis
(median: <47 vs. >47years), educational attainment
(higher education level [i.e., university, graduate school]
vs. lower education level [i.e., high school, vocational
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school, junior college]); cancer stage (early [0, I] vs. ad-
vanced [II-IV]); surgery (yes/no); cancer chemotherapy
(yes/no); radiotherapy (yes/no); employment status (per-
manent vs. nonpermanent [i.e., contract, temporary,
other]); occupation type (office work vs. non-office
work); and SL (yes/no). The dependent variable was con-
tinued employment vs. resignation. Multiple logistic re-
gression analysis including all variables was performed
to analyze the risk factors for resignation.

In a sub-analysis of the continued employment
group, risk factors for taking SL were explored after
classifying the patients into no SL vs. SL groups. To
analyze the risk factors for SL, the chi-squared test
and multiple logistic regression analysis including all
variables were performed using the above covariate
independent variables, with SL (yes/no) as the
dependent variable. Data were analyzed using SPSS
Statistics for Windows ver. 25 (IBM Corp. Armonk,
NY, USA), with significance for all tests set at p<
0.05. The need for informed consent was waived in
line with ethical guidelines in medical and health re-
search involving human subjects in Japan [21]. This
study was approved by the Juntendo University Eth-
ics Review Committee (Approval No. 2018042). The
medical ethics committee of Juntendo University in-
formed us that informed consent was not required
because the previously existing data were anonymous
and impossible to concatenate; therefore, no associ-
ated correspondence table is provided, in accordance
with national guidelines [21].

Results

Of the 269 BCSs analyzed, 40 (14.9%) resigned from
their jobs after being diagnosed with cancer (Table 1).
Median age at the time of cancer diagnosis was 46.0
years (range: 19-69; age <47 years (n=143 [53.2%]);
age: 247 years (n=126 [46.8%]). Mean duration from
breast cancer diagnosis to the date of the survey was
55.9 months (approximately 4.5 years). In addition, 73
BCSs (27.1%) had a higher education level, and 163
(60.6%) had early-stage cancer. Regarding treatment
methods, 250 (92.9%), 199 (74.0%), and 174 (64.7%)
BCSs had experienced surgery, cancer chemotherapy,
and radiotherapy, respectively. Regarding occupation
type, 117 (43.5%) and 160 (59.5%) BCSs were perman-
ent and desk workers, respectively, and 95 (35.3%)
had taken SL.

As shown in Table 2, multivariable logistic regression
analysis regarding risk factors for resignation identified
significant odds ratios (ORs) for the following three fac-
tors: lower education level (OR: 3.802; 95% confidence
interval [CI]: 1.233-11.729; p =0.020), taking SL (OR:
2.514; 95%CI: 1.202-5.261; p = 0.014), and age > 47 years
(OR: 0.470; 95%CI: 0.221-0.998).

Page 4 of 9

Of 229 BCSs who had not resigned (at 1year after
diagnosis), 72 (31.3%) took SL because of cancer treat-
ment (Table 3). Multivariable analysis regarding the risk
factors for taking SL demonstrated significance only for
surgery (OR: 8.311; 95%CIL: 1.007-68.621; p = 0.049), as
shown in Table 4.

Discussion

To the best of our knowledge, other than Saito et al.
[18], who carried out a cross-sectional study (n = 105)
that investigated work-related as opposed to clinical
factors (e.g., cancer stage, surgery), this is the first
study to investigate predictors of job resignation and
SL among BCSs in Japan. We found that 14.9% of the
BCSs in this study quit their jobs at least 1year after
being diagnosed with breast cancer. In addition, the
post-cancer diagnosis resignation rate differed signifi-
cantly according to education level, cancer stage, and
occupational type. A systematic review reported that
CSs were more likely to be unemployed than were
healthy controls (33.8% vs. 15.2%, respectively; pooled
relative risk: 1.37, 16], which suggests that developed
countries support CSs to avoid potentially high num-
bers of resignations [20]. The resignation rate (14.9%)
of BCSs in this study was lower than that reported in
the previous systematic review [16]. Endo et al. [20]
reported that resignation rates were quite low among
total cancer in Japan (12.4%), where it is very difficult
and uncommon for employers to fire employees. The
Labor Contract Act of Japan states the following: “A
dismissal shall, if it lacks objectively reasonable
grounds and is not considered to be appropriate in
general societal terms, be treated as an abuse of right
and be invalid” [20].

This study found that age at diagnosis, lower edu-
cation level, and taking SL were predictors of resig-
nation after breast cancer diagnosis; predictors of
taking SL were limited to having undergone sur-
gery. We therefore speculated that being highly ed-
ucated or taking SL might be confounded by being
able to access the SL scheme for workers at larger
companies easily, as the SL system is better estab-
lished in larger than in smaller companies [20].
Since the results from this study might depend on
the availability of SL, the relationship between the
length of SL or the work environment and resigna-
tion after breast cancer diagnosis should be studied
in the future.

Regarding predictors of resignation after breast cancer
diagnosis, first, our findings indicated that younger BCSs
resigned more frequently than their older counterparts,
in accordance with previous studies that argue that
young BCSs have a higher risk of losing paid employ-
ment because breast cancer and its associated treatment
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Table 1 Basic characteristics of the analyzed respondents (n = 269)

Variable Resigned Not resigned (n = 229) p-value

(n=40)
n (%) n (%)

Age at time of diagnosis, y
<47 26 (65.0) 117 (51.1) 0.104
247 14 (35.0) 112 (48.9)

Education level
Higher (university, graduate school) 4 (10.0) 69 (30.1) 0.007**
Lower (high school, vocational school, junior college) 36 (90.0) 160 (69.9)

Cancer stage
Early (0, ) 18 (45.0) 145 (63.3) 0.029%
Advanced (II-IV) 22 (55.0) 84 (36.7)

Surgery
No 1(25) 18 (79 0325
Yes 39 (97.5) 211 (92.1)

Chemotherapy
No 9 (22.5) 61 (26.6) 0.582
Yes 31 (77.5) 168 (73.4)

Radiotherapy
No 17 (42.5) 78 (34.1) 0303
Yes 23 (57.5) 151 (65.9)

Type of employment
Permanent 17 (42.5) 100 (43.7) 0.891
Non-permanent 23 (57.5) 129 (56.3)

Occupation type
Office work 17 (42.5) 143 (62.4) 0.018*
Non-office work 23 (57.5) 86 (37.6)

Sick leave
No 17 (42.5) 157 (68.6) 0.001**
Yes 23 (57.5) 72 (314)

*<0.05, ** <0.01

are often more aggressive at a younger age, suggesting
that young BCSs may experience more severe long-term
adverse effects, including those that are work-related (or
related to substance of work) [22, 23]. In addition, older
people may have more knowledge and technology re-
lated to the companies and work compared with youn-
ger people [16, 20]. Our data suggest that older BCSs
may be more reticent to resign, given the typical age-
associated difficulties in finding new employment. How-
ever, Fantoni et al. [24] reported that older age was asso-
ciated with difficulty continuing work and a higher risk
of unemployment. Further studies exploring the reasons
behind resignation are therefore warranted.

Second, patients with lower compared with higher
educational attainment were found to be at higher risk
for resignation. This finding is consistent with previous

studies of non-Asian populations [12, 25-28]. However,
a comparison of resignation rates with studies from
other countries warrants careful consideration, given the
important differences in socioenvironmental factors, in-
cluding the widely differing regulation of medical leave
provision by national systems and the availability of
company-based health care resources [29]. In addition,
income has been shown to be correlated with education
level: lower income has been found to be associated with
an increased likelihood of resignation and unemploy-
ment among BCSs [12, 25, 30-32]. Furthermore, educa-
tional attainment is likely related to occupation type,
with less educated individuals more likely to be working
in physically demanding jobs such as manual labor [33].
A MHLW survey in Japan found that people with lower
education levels were more likely to have physically
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Table 2 Univariable and multivariable logistic regression analysis regarding risk factors for resignation
Univariable Multivariable
OR (95% Cl) p-value OR (95% ClI) p-value
Age at time of diagnosis, y <47 (n=143) 1 (ref) 1 (ref)
247 (n=126) 0.563 (0.279-1.132) 0.107 0470 (0.221-0.998) 0.050*
Education level Higher (university, graduate school) (n=73) 1 (ref) 1 (ref)
Lower (high school, vocational school, 3.881 (1.330-11.325) 0.013 3.802 (1.233-11.729) 0.020*
junior college) (n=196)
Cancer stage Early (0, ) (n=163) 1 (ref) 1 (ref)
Advanced (II-1V) (n=106) 2.110 (1.071-4.158) 0.031 1.989 (0.875-4.518) 0.101
Surgery No (n=19) 1 (ref) 1 (ref)
Yes (n=250) 3.327 (0.432-25.649) 0.249 3.115 (0.357-27.154) 0.304
Chemotherapy No (n=70) 1 (ref) 1 (ref)
Yes (n=199) 1.251 (0.563-2.777) 0.583 0.923 (0.345-2.468) 0873
Radiotherapy No (n=95) 1 (ref) 1 (ref)
Yes (n=174) 0.699 (0.353-1.385) 0.304 0.746 (0.345-1.611) 0455
Type of employment Permanent (n=117) 1 (ref) 1 (ref)
Non-permanent (n=152) 1.049 (0.532-2.068) 0.891 0.655 (0.306-1.402) 0276
Occupation type Office work (n=160) 1 (ref) 1 (ref)
Non-office work (n = 109) 2.250 (1.138-4.447) 0.020 1.898 (0.906-3.973) 0.089
Sick leave No (n=174) 1 (ref) 1 (ref)
Yes (n=95) 2.950 (1.485-5.859) 0.002 2.514 (1.202-5.261) 0.014*
* <0.05
Table 3 Basic characteristics of patients who did not resign after breast cancer diagnosis (n =229)
Sick leave No sick leave p-value
n (%) n (%)
Age at time of diagnosis, y <47 37(51.4) 80 (51.0) 0.951
247 35 (48.6) 77 (49.0)
Education level Higher (university, graduate school) 19 (26.4) 50 (31.8) 0.403
Lower (high school, vocational 53 (73.6) 107 (68.2)
school, junior college)
Cancer stage Early (0, 1) 39 (54.2) 106 (67.5) 0.052
Advanced (II-IV) 33 (45.9) 51(325)
Surgery No 1(14) 17 (10.8) 0.015*
Yes 71 (986) 140 (89.2)
Chemotherapy No 16 (22.2) 45 (28.7) 0.306
Yes 56 (77.8) 112 (68.6)
Radiotherapy No 25 (34.7) 53 (33.8) 0.886
Yes 47 (65.3) 104 (66.2)
Employment status Permanent 26 (36.1) 74 (47.1) 0118
Non-permanent 46 (63.9) 83 (52.9)
Occupation type Office work 39 (54.2) 104 (66.2) 0.080
Non-office work 33 (45.8) 53 (33.8)

*<0.05
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Table 4 Univariable and multivariable logistic regression analysis regarding risk factors for taking sick leave
Univariable Multivariable
OR (95% ClI) p-value OR (95% ClI) p-value

Age at time of diagnosis, y <47 (n=117) 1 (ref) 1 (ref)

247 (n=112) 0.983 (0.562-1.717) 0951 0.777 (0.432-1.396) 0.398
Education level Higher (university, graduate school) 1 (ref) 1 (ref)

(n=69)

Lower (high school, vocational school, 1.303 (0.700-2.429) 0.404 1.202 (0.624-2.316) 0.583

junior college) (n=160)
Cancer stage Early (0, 1) (n=145) 1 (ref) 1 (ref)

Advanced (II-IV) (n = 84) 1.759 (0.993-3.114) 0.053 1.545 (0.818-2.919) 0.180
Surgery No (n=18) 1 (ref) 1 (ref)

Yes (n=211) 8621 (1.125-66.099) 0.038 8311 (1.007-68.621) 0.049%
Chemotherapy No (n=61) 1 (ref) 1 (ref)

Yes (n=168) 1.406 (0.731-2.706) 0.307 0.969 (0.454-2.069) 0.935
Radiotherapy No (n=78) 1 (ref) 1 (ref)

Yes (n=151) 0.958 (0.533-1.724) 0.886 0.884 (0.467-1.672) 0.704
Employment status Permanent (n = 100) 1 (ref) 1 (ref)

Non-permanent 1.577 (0.889-2.800) 0.120 1.373 (0.751-2.508) 0.303

(n=129)
Occupation type Office work (n = 143) 1 (ref) 1 (ref)

Non-office work (n = 86) 1.660 (0.939-2.935) 0.081 1457 (0.793-2.677) 0225

* <0.05

demanding jobs such those in the hospitality and whole-
sale and retail trade industries [34]. Employees with
more physically demanding jobs such as manual labor
and blue-collar work are more susceptible to resignation
[12, 25, 28, 35, 36]. Petersson et al. [37, 38] reported that
higher education level was related to greater dedication
to work, and that RTW was earlier in patients who val-
ued their work more highly.

Third, our results indicated that the risk of resignation
was substantially higher among BCSs who took SL after
breast cancer diagnosis than among those who did not.
These findings are consistent with previous studies that
showed a correlation between length of SL and RTW,
with longer SL making RTW and continued employ-
ment more difficult [39, 40]. Conversely, Azarkish et al.
[27] found no relationship between taking SL and job
loss. Longer SL is reported to be associated with more
invasive treatment, advanced breast cancer, and eco-
nomic deprivation, all of which are factors related to un-
employment [25, 40, 41].

Regarding predictors of taking SL, our findings indi-
cated that BCSs who had undergone surgery took SL
more frequently than those who had undergone nonsur-
gical interventions. The distinction between BCSs who
undergo surgery and those who do not suggests a rela-
tion to cancer stage (early or advanced) because almost
all BCSs undergo surgery, except for those with stage IV
cancer, in which distant metastasis is apparent. Previous

studies have reported that breast cancer surgery is asso-
ciated with SL lasting 1 month or longer [42, 43], and
that the median duration of hospitalization among BCSs
in Japan is about 6.79-10.37 days [44]. Surgical treat-
ment may result in challenging sequelae, including scar
pain, fatigue, lymphedema, and reduced range of motion,
particularly in the arm and chest region; these symptoms
increase the time to RTW and are related to unemploy-
ment [45]. Wennman-Larsen et al. [46] reported that
arm morbidity shortly after surgery affected 10% of
BCSs, and that 60% of these patients were on SL; SL was
linked to arm morbidity, axillary clearance, and strenu-
ous work posture. More invasive surgery is also related
to more advanced breast cancer, which leads to more se-
vere sequelae and longer SL [41]. Petersson et al. [47]
proposed that various side effects related to surgery im-
pair work capacity and lead to longer SL in occupations
requiring strenuous work postures.

This study did have some limitations. First, recall bias
is possible given the nature of the self-report question-
naire design. In particular, as cognitive function may be
adversely affected by some forms of treatment, some of
the respondents may have been unable to remember
when they had been diagnosed with breast cancer or to
report how their work had changed after diagnosis. Sec-
ond, this study was affected by survivorship bias, a form
of selection bias, as BCSs who died before completing
the questionnaire were excluded. Because BCSs who had
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been diagnosed with breast cancer within 1 year prior to
participation in this study were excluded, we speculate
that the resignation rate among BCSs was underesti-
mated because of the death of patients who had left their
jobs soon after diagnosis, especially in cases of
advanced-stage disease. In addition, younger patients
may have felt more comfortable than older patients
given the online delivery and design of the survey. Third,
SL systems depend on their company rules, so it might
be difficult to discuss the risk factors of resignation more
strictly. However, as the number of days of annual paid
leave is stipulated by the Labor Standards Act [19], and
the SL process after using up annual paid leave is com-
mon among all Japanese companies, it seems that there
is less effect on the risk of SL among BCSs among differ-
ent companies. Fourth, the response rate was relatively
low (10.4%) because a response was required within 2
days of receiving the questionnaire. It might be possible
to increase the response rate by extending the response
period. Finally, the sample size was small because a large
number of respondents were ultimately excluded from
analysis; further large-scale investigations are required to
corroborate our results.

As a future task, while we provided little clinical impli-
cations based on the findings of this research, a pro-
spective cohort study (such as an RTW intervention
study) involving working BCSs in Japan is needed to
clarify the association between clinical factors (symp-
toms) and work-related factors among BCSs.

Conclusion

This study investigated the risk factors for resignation
and taking SL after breast cancer diagnosis in Japan. The
results indicated that 14.9% of the women diagnosed
with BC from the January 17-18, 2018 registry and who
were employed at the time of diagnosis quit their job at
least 1 year after diagnosis. Younger age at breast cancer
diagnosis, a lower education level, and taking SL were
identified as predictors of resignation after breast cancer
diagnosis, while surgery was associated with the highest
risk of taking SL.
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