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Epidemiological research progress on effects of night shift work on female reproductive health
ZHEN Hualong®, HUANG Binbin®*<, JJANG Minmin®°, TAO Fangbiao™®* (a. School of Public Health
b. MOE Key Laboratory of Population Health Across Life Cycle c. Anhui Provincial Key Laboratory
of Population Health and Aristogenics, Anhui Medical University, Hefei, Anhui 230032, China)

The International Agency for Research on Cancer (IARC) defines shift work as any arrangement
of daily working hours other than the standard daylight hours (typically 7:00/8:00 am—5:00/
6:00 pm). To meet the needs of rapid socioeconomic development, shift work is becoming more
and more common. The impact of shift work, especially night shift work, on human health cannot
be ignored. Female's health is not only important to the well-being of themselves, but also has a
far-reaching impact on their children and even their entire family. Increasing epidemiological
studies have focused on the effects of night shift work on female's reproductive health. This article
reviewed epidemiological evidence of the associations between night shift work and reproductive
outcomes, e.g. menstrual cycle, endometriosis, pregnancy rate, adverse pregnancy outcomes,
and ovarian cancer. The potential biological mechanisms connecting night shift work to female
reproductive health were also introduced, e.g. melatonin regulation, clock gene regulation, and
sex hormone regulation. Through this review, we propose to provide a reference for determining
occupational risk factors, conducting subsequent relevant studies, and formulating rational
health promotion strategies.

night shift work; female; reproductive health; circadian rhythm; health promotion

NTFRIEHEEZTEUNEREY, BRESHNTHEE 24 h TE, 58
FENERRII TEHIE., EPMEEM R (International Agency for Research
on Cancer, IARC) & X ¥ YE T 19 “BR 7 A7 &ERY L 7:00/8:00 = T 5:00/6:00
TEBY[E)SMEIE{T B & TIERT B = HE M, 2458 8 h B UIHIE N B ¥E(8:00—
16:00) « BEPI(16:00—24:00) FIRPI(24:00 ZX H 8:00) o AEITIFIPIXFI T
{ERY B R—1%, BENAE 12 h BUIHI( B EE 8:00—20:00, 7R¥T 20:00 X H 8:00) ,
B THIDR el IR B E S E IR MY, RIEHI TE—RRENH 24:00 X H

www.jeom.org

LRk
Review

o0¢e

DOl 10.11836/JEOM21611

A=
ERBARFELINE (82003419, 82073578,
82103857)

EEEN
FLEM, (1999—), B, Bit+4;
E-mail: 13523867397@163.com

BiEEE
STELEY, E-mail: jiangmm0205@163.com

CIEEH H
MmHR TRk
IFEEER 2021-12-28
REBH 2022-06-16

XEHS  2095-9982(2022)08-0954-05
FESES R135
XERTERS A

»3|H

M, BROR, THEL & RERITIE
M EERREE MM RITRFARHER
D). FFESERVES, 2022, 39(8) : 954-958.

PSR

www.jeom.org/article/cn/10.11836/JEOM21611

Funding
This study was funded.

Correspondence to
JIANG Minmin, E-mail: jlangmm0205@163.com

Ethics approval Not required
Competing interests None declared
Received 2021-12-28

Accepted 2022-06-16

» To cite

ZHEN Hualong, HUANG Binbin, JIJANG Minmin,
et al. Epidemiological research progress on ef-
fects of night shift work on female reproductive
health[J]. Journal of Environmental and Occu-
pational Medicine, 2022, 39(8): 954-958.

> Link to this article
www.jeom.org/article/en/10.11836/JEOM21611


https://doi.org/10.11836/JEOM21611
mailto:13523867397@163.com
mailto:jiangmm0205@163.com
www.jeom.org/article/cn/10.11836/JEOM21611
mailto:jiangmm0205@163.com
www.jeom.org/article/en/10.11836/JEOM21611
www.jeom.org

#4557 &% | Journal of Environmental and Occupational Medicine | 2022, 39(8) 955

5:00 £ ERRBI TIES, BRI TEEMRARIES S
EERENEN, B AR ERBRERE, 2019 F
EEEBFN IARC KW RERII TIEE S 2A"E
B RONSB /SR TES AT R T, EREERS
THUEFHAOBERECIETIEMNELG S 14%, TE
HEEF2E. RiBisi. INIHLS. BERSSHTS,
R E—IN A AR (n=26463) B\FTIFF R LI, R EHiE
Wz HER T B 5K IIAELFIAE] 33.77%" %
BEAMNXTFES, MENEREERIRELNS

Fom, FEith, BRI TENZERRNBERE
EESXIFNAHEIERB, A EFRENRKE
RITTESZMEBERREXANRITREMRRHT
SZR, TEERREDLETEXNLERZXEL. 75
NERAE. X, FiRGRHMINERLZRXH
TR ERBENEMFENS, HES B e RIEE,
FR R B T /EXTH R R 2 B i

R UMARBREBMETEORERTFILBELR
AR H R M ML LZFR, Lawson F'FIFAEEF
TEBEIREATI 1 BB( Nurses’Health Study 1, NHS 11) B9
HMETESIED M A NS S RERETERIFLHIR
BZ AR ZEX X P S(RR=1.23, 95%CI:
1.14~1.33), BAN—TEMEMRERETR, 58 H
PHipARLL, MELEIRNIP T B AR ENIEL
EEEN, BERENTEREZES ALERAAEN
REGFHEPENFIE-RNXRY, ok FEIRT 2010—
2013 & 5% R#ES5E 7 8 E (Korea National
Health and Nutrition Examination Survey, KNHANES) A9
TR E SRS T A, SEE VTR ZETEEML,
RITTEENAZ BN XPLER Z1E M. Wang
FUErMHEFRLKREDN 2 R EERF BN —IN
FHXTIP TRV NEA(n=112) BAFIFR R A TR, R B R BE
TEREMBEEBMAMENLZENX, BEMEHRN
MEEAZEABRTIEMERIER KT, 2017—2018 F,
B SR I B BB Y A A LUR I 8
BEXE(260 ) AARNRART —TXxFHRUET
TES/ZFRNBAXIEMS, ERRARIT TR
INEZFRH BRI TEF R

RIMARIETREIIITEAIERIEMA L
FEHEAZEELHI X G, FHFELEZFiIRR. BZE BRI
RIHEREARE, LHEEA, RELEFRREAR.

RIBEMERIPATIER S, Bt — S ERMREE I TES A
ZEHANERX R

I RERISE TR EAREEMEREE AL, WM&
MRS EE A, 90 8RR B R A,
MAR XL T EE SBCEEKTEEEY, ILEX,
KBV TEXTORE 2 & 7 K F Y 32 T 32 Bl F 25 1Y
*F, BREMRLEILEMA—H 1, Bhatti FETF
E [FEJEE % M & 45 ( Cancer Surveillance System, CSS) ,
TESSELERWMNMN 1502 fll 35~74 ZIIZUTNIEZE
MR RN E RS, BTN 1849 HIIEE R
ZHERNNRA, A MRERMTIESREMENRR
MONEEN A RXOEX, EEREDSH—IHR
ZRETR, SEEVDR( BYSKRIL) 8L, BRI TES
DML T X e SHEX"Y, 5, 1 MEFENS
N4 MEMERERBH#THX TR TESINEREX
R ARLZMAEEFEERBE, RIEN—F
meta PEHULARERETRERITTIESIHN
BEM A RN PR TFEERXEL(OR=1.027, 95%CI: 0.942~
1.113)%, BT EAEXHRNHEEIR, SARE
SRR B K IT A IEIREYERR. KRBT TEEL
(BIEMBE)NEN .. FEEXNNERREFEES,
REAST I EHERNBEETEE RERMETIES
DN E R B (R SR R BX M 1 I RE o

Sponholtz FWF| A EE B DL EEHTAT
(Black Women’s Health Study, BWHS) 93477 560 & H&
EHIRERA 30~45 F EEIFE = MTE 2005 FRIKIE]
R TEHIRS 2011 ERIREBEUE, ER LW
BERERMTEFENZEZZRE(MFBEIRITZ
IR 2B E) b EREIRC I TEE R MR E
10, BRZEREE, LHEFK =35 S X—
R EFE, Stocker FPI A NMBAXIAZFTHIT meta
o, EREREAEENRIT TIEENSZRIYR
F- X+ BB 4H( OR=1.80, 95%CI: 1.01~3.20), (B ER IESB %
HAERRMNTESAERZENXREERITER
N, ZE RNV FE R X B E M E I R IgITRIBR &,
BEAE 4 TARHERT FeeEEN LM, XtelaE
LR (L, EL, BRidEB BB IHEFRKIE
BRI TEXNZZERWARFEM, Willis EP'EF—IN
% Pregnancy Study Online( PRESTO) BY 3t 3= Z2 Hij PA
Hll, Wik 6873 B 21~45 F EHIRERBHIME AR E
FELE YT T RO A RERR IR, FHBERIX LT 4 7E

www.jeom.org


www.jeom.org

956 #445-5723L&% | Journal of Environmental and Occupational Medicine | 2022, 39(8)

REBEZBHEEREZETATHERLT 12 M8
EHNEBEER, FRAURERMTESZEE L |8
HIXRBRREIFITF R X (FR=0.99, 95%Cl: 0.87~1.14) ;
BRREEERNESZ2XEREZAENFTE- RN
XFR, REBRMTIEREMERERNNT L, s
SHREER NS4, BRRAI, SIMRIET
ENLEMEES ARKEEREBINBES T
RUMNLZHEES AR, Fit, RV T, ERE
HNZ2XREE=FENXRHEFHE—THHIA EX
BRI RIS R P FF BT RUNL 2 47 51 F BE
AR E—E R BB,

FERBRRERE—MAEREER, 55KFE
I ERBETER X, MRBHRII TIERES R IR K
T, At R eI TER g5 F SRR ZFALEX LI
PN XK. Marino F YN 235 & 18~49 % B H R F
ARIZFEREREZRAENLZMEERREIA, R FE
WEAE 545 I FEARERAEFL N EIENITER, 4
REMEMXENRMTEHRSFERERMAENX
S INAE X Schernhammer Z2FI A NHS 11 AYE3E
ST 2062 FIZERRHIZHNTERNERMUEEE
MR BHRITTIEER, ERRAIME 2 BIFEEX
%, BRABAMERETR, EEBAREENZ 4,
EEFULERMENLZHEERTFERMEENZ A
S FERERAENRIEINT 71%. AZEAERRIE
ZMUHAgES®RERIIS ENEIETIEEER, &E
REFERNERMENLESE. AL, ERITHEFHAR
B, A TRRREDENTIESFERRERMENER
KBS, BEREWSERAARHANEHATIES, UR—
L5 B RS AR A AR E FE X K ER AR I = & 4o

Rie Y TYERTBRIG N /=, A=, /T RatR) L
ERRIIRE B A £ X Bonzini F* KB EH
W5t R, E5T/E1E 2000 £ 2007 41 2011 FHE
HY 3 /R meta DTGRP, BWETRSMRE LI TIE
M ERE = RS E. Specht FXVFI A& T {ERY
18] 44 [Z£( Danish Working Hour Database, DWHD) , L
16501 FIZ A RNHA RS R E—IEIE M A TR,
SRENSETEEMNZ MR, ERENZELSE
EERNRRTEENRD, BIRARMBRISKITL
AELL, BIE BN LZMFEREXR, R EF A E
RERBRXES, RERIEEE TN ZRIH
R ERIEFEFENRII T, B, RITLZEAT8E

Eb B ¥t L M B R, X 2 R R RN P B & 3
RSSR BRI TIES A RIFIRGE R 2 BRI X EX,

Axelsson ZEPIUNEE T 3985 B 1989 FE1EimHBh~
TMEEIEMZ IR R EARE BN EHFITRER, 45
RRIREHRY TEXIE IR X, Begtrup F*5&@
i DWHD MEREES NREICHEIRAN 22744 5
BEAAMRNR, BEREFRER, EREZME5FR L
WYL ABLL, BI— A LR SRR U ERIIN &
MRS 8 ARMIINBLIE N, BEIRES 3~21 &
ERNRIDRB S R REEFE-RMX R,

2011—2014 4, Suzumori Z#E B 7 15 M X
FET —TaEIBEMEBATIRR SR, YEE T 99744 I RRYE
IRZMENEEER, HBEREIRZ EEZIEN TIER
RATIRGE R, SR LR BRI TESIE /TS
i) L&A E NP, 2011 F£A RN —E meta DR
ERRERITESIEIN/NTFRE) LXR(RR=1.10,
95%C/: 1.00~1.20) %%

MEIHEAZZHRERE T ESIEMES~. R
=N FRRIR ) LER BRRIRE BRI, FIEINGE
RN R A RER B 5K BIH I T 1F, MR/ 48
e SN AN

MITRF R RERERRETRIELETE
A] Bl S ML HIRF I 1 E TR R R, o e iE D
RIRBRTE, WIFAGRERER TR, MERK
iR, BEIRFERS, TIRED], MR, EEHANER
Kom DR D 2, MERTRRABENEY
FHSIEZRE AT =17HE,

BEZNDBEBERTRM, ARXR—ERER
KT, (ERREY RRFA S, B2 FRES AT TRE", 7
RN HBRLIMEIRREN W RiEHEIETIER
TTHREZRNERS TR, EMFIREEERRTE
BYE B AR FHME R R KT, BRI IE 5 RYHR 2R 25 — RN
R, XA ELBRBMNRES S, MARMEER
BJ LUE 58 & B AES C RUEMMBXHES K S,
Mg e FEAEWRLE S, XEIF AT ARRRRAR R R K
FREESEFNFEANRRUERERNKLASZIE
X R, B, IREB R LUESBMRIEESR, ANA
B EEAINES ) toh, 3R B R IE BT LU R
RZR, MR ISR A (2 IR SR BB R,

www.jeom.org


www.jeom.org

#445-5723: &% | Journal of Environmental and Occupational Medicine | 2022, 39(8) 957

2.2 SYHEXEREE

CLOCK f1 ARNTL ER2 EMHERPHZOER,
SEAMRTEEFSHNEHLAL TR ARNTL EEFRIE
R Y SRIE & B, Clock 3% Arnt! B[R TRBE A/
RZZ2EYPTHREY, RELUE THEEEEE
HRREELER, At SBEEREANE,
MREZM, TSR ERERS ST cLock 1 ARNTL &
EYHERNERKFEM 6.4%FKE 1.0%“, Hlt,
RERE TR BT EMEYFHEXERNRIA,
MNMSEBFRBEEERNAL,
23 MHERT

MR EAT A R B, HRETEDTR
TR R AR SO0 E MR E K, B, B
FKFEAS, TREHEBRZELRZK, SIRFEA
FERIET W, MTEMFERNERERAE. F2MAR
HIRERI R ERLY ) IRADRERIITIEEN
MHEKFHEESTEEANE, RiEHLHETIED
BET IR R RBRRARME T, EANIVEAM
HNEEFERTHEIRDR, MNTSBIEBREDBEEL,

3 INESREE

IER UK —LRUNE R RGIXTRIAR LS
B, Bk ABERER I TER A SR a1 K™
gifR, BEEZ RV B NTFhRIR) LFEFRIIRE D
B & E X, XL RIBTREAN], AR RiEIRT
TEXS Z A TE RN, N MBIt =EE
KX BN G E S5, R FPA SRRV SC M, [E8Y,
BN INAKEEZNE, RSB ARIR,

THEERBEAMNKFES, AINtEmE T—
KRR, RERERIBXRERNTESBELEARE
il INEEELMEEREXANHAREGIEFR—K,
EBERERITIEERNTEANFERERZER, FTILRD
WBINEE, SR D WEREL, XX = 8RN E IR *
WRARBEN, FBHREZHNMRZIFRERIIT
ENZMEERENIREmM, 7T R EREIRIIRE
BEHROBERRENKG, TERRRAEBRIITHHA
BENRTRFRE, REBERERIIX R MY
TR B AR KRS [, B ST RiE R YIS
RIEERERBEHMR—MEENAHETEIRH,

SEXH

[ 1 11ARC Working Group on the Evaluation of Carcinogenic Risks to Humans.

Painting, firefighting, and shiftwork [R]. Lyon: IARC, 2010.

[ 2 ] STEVENS RG, HANSEN J, COSTA G, et al. Considerations of circadian impact
for defining 'shift work' in cancer studies: IARC Working Group Report[J].
Occup Environ Med, 2011, 68(2) : 154-162.

[ 3 1 RABSTEIN S, HARTH V, PESCH B, et al. Night work and breast cancer estro-
gen receptor status-results from the German GENICA study[J]. Scand J
Work Environ Health, 2013, 39(5) : 448-455.

[ 4 T1ARC Monographs Vol 124 Group. Carcinogenicity of night shift work[J].
Lancet Oncol, 2019, 20(8) : 1058-1059.

[ 51 PARENT-THIRION A, BILETTA I, CABRITA J, et al. Sixth European working
conditions survey — overview report[EB/OL]. [2022-03-27]. https://www.
eurofound.europa.eu/publications/report/2016/working-conditions/sixth-
european-working-conditions-survey-overview-report.

[6]1EEE. R TF5 IR T ABEIR T2 R R USRI B0 KB R
D], BUX: EHRRIE K, 2016.

GUOYY J. Shift work and its effect on sleeping quality and metabolic diseases
in retired workers[D]. Wuhan: Huazhong University of Science and Tech-
nology, 2016.

[ 7] LAWSON CC, WHELAN E A, LIVIDOTI HIBERT E N, et al. Rotating shift work
and menstrual cycle characteristics[J]. Epidemiology, 2011, 22(3): 305-
312.

[ 8] MAYAMA M, UMAZUME T, WATARI H, et al. Frequency of night shift and
menstrual cycle characteristics in Japanese nurses working under two or
three rotating shifts[J]. J Occup Health, 2020, 62(1) : e12180.

[910K G, AHN J, LEE W. Association between irregular menstrual cycles and
occupational characteristics among female workers in Korea [J]. Maturitas,
2019, 129: 62-67.

[10] WANG Y, GU F, DENG M, et al. Rotating shift work and menstrual charac-
teristics in a cohort of Chinese nurses[J]. BMC Womens Health, 2016, 16:
24.

[11] B, BX=, T8, & RN LEFERRTEERNFIED]. F
L BAEIRZRE, 2021, 39(6) : 472-474.

XIAO Y, GAO W H, WANG X, et al. Effect of shift work on menopausal age
and menstruation span of professional women [J]. Chin Ind Hyg Occup Dis,
2021, 39(6): 472-474.

[12] MENON U, KARPINSKYJ C, GENTRY-MAHARAJ A. Ovarian cancer prevention
and screening [J]. Obstet Gynecol, 2018, 131(5) : 909-927.

[13] GINSBURG O, BRAY F, COLEMAN M P, et al. The global burden of women's
cancers: a grand challenge in global health[J]. Lancet, 2017, 389(10071) :
847-860.

[14] BHATTI P, CUSHING-HAUGEN KL, WICKLUND KG, et al. Nightshift work
and risk of ovarian cancer[J]. Occup Environ Med, 2013, 70(4) : 231-237.

[15] CARTER B D, DIVER W R, HILDEBRAND J S, et al. Circadian disruption and
fatal ovarian cancer[J]. Am J Prev Med, 2014, 46(3 Suppl 1): $34-S41.

[16] SCHWARTZBAUM J, AHLBOM A, FEYCHTING M. Cohort study of cancer
risk among male and female shift workers[J]. Scand J Work Environ
Health, 2007, 33(5) : 336-343.

[17] HARRIS M A, MACLEQD J, KIM J, et al. Use of a Canadian population-based
surveillance cohort to test relationships between shift work and breast,
ovarian, and prostate cancer [J]. Ann Work Expo Health, 2020, 64(4) : 387-
401.

[18] LEUNG L, GRUNDY A, SIEMIATYCKI J, et al. Shift work patterns, chrono-
type, and epithelial ovarian cancer risk[J]. Cancer Epidemiol Biomarkers
Prev, 2019, 28(5): 987-995.

[19] POOLE EM, SCHERNHAMMER ES, TWOROGER SS. Rotating night shift
work and risk of ovarian cancer[J]. Cancer Epidemiol Biomarkers Prev,
2011, 20(5): 934-938.

wWww.jeom.org


https://doi.org/10.1136/oem.2009.053512
https://doi.org/10.5271/sjweh.3360
https://doi.org/10.5271/sjweh.3360
https://doi.org/10.1016/S1470-2045(19)30455-3
https://www.eurofound.europa.eu/publications/report/2016/working-conditions/sixth-european-working-conditions-survey-overview-repor
https://www.eurofound.europa.eu/publications/report/2016/working-conditions/sixth-european-working-conditions-survey-overview-repor
https://www.eurofound.europa.eu/publications/report/2016/working-conditions/sixth-european-working-conditions-survey-overview-repor
https://doi.org/10.1097/EDE.0b013e3182130016
https://doi.org/10.1016/j.maturitas.2019.07.019
https://doi.org/10.1186/s12905-016-0301-y
https://doi.org/10.3760/cma.j.cn121094-20201110-00622
https://doi.org/10.3760/cma.j.cn121094-20201110-00622
https://doi.org/10.3760/cma.j.cn121094-20201110-00622
https://doi.org/10.1097/AOG.0000000000002580
https://doi.org/10.1016/S0140-6736(16)31392-7
https://doi.org/10.1136/oemed-2012-101146
https://doi.org/10.5271/sjweh.1150
https://doi.org/10.5271/sjweh.1150
https://doi.org/10.1093/annweh/wxaa017
https://doi.org/10.1158/1055-9965.EPI-18-1112
https://doi.org/10.1158/1055-9965.EPI-18-1112
https://doi.org/10.1158/1055-9965.EPI-11-0138
https://doi.org/10.1136/oem.2009.053512
https://doi.org/10.5271/sjweh.3360
https://doi.org/10.5271/sjweh.3360
https://doi.org/10.1016/S1470-2045(19)30455-3
https://www.eurofound.europa.eu/publications/report/2016/working-conditions/sixth-european-working-conditions-survey-overview-repor
https://www.eurofound.europa.eu/publications/report/2016/working-conditions/sixth-european-working-conditions-survey-overview-repor
https://www.eurofound.europa.eu/publications/report/2016/working-conditions/sixth-european-working-conditions-survey-overview-repor
https://doi.org/10.1097/EDE.0b013e3182130016
https://doi.org/10.1016/j.maturitas.2019.07.019
https://doi.org/10.1186/s12905-016-0301-y
https://doi.org/10.3760/cma.j.cn121094-20201110-00622
https://doi.org/10.3760/cma.j.cn121094-20201110-00622
https://doi.org/10.3760/cma.j.cn121094-20201110-00622
https://doi.org/10.1097/AOG.0000000000002580
https://doi.org/10.1016/S0140-6736(16)31392-7
https://doi.org/10.1136/oemed-2012-101146
https://doi.org/10.5271/sjweh.1150
https://doi.org/10.5271/sjweh.1150
https://doi.org/10.1093/annweh/wxaa017
https://doi.org/10.1158/1055-9965.EPI-18-1112
https://doi.org/10.1158/1055-9965.EPI-18-1112
https://doi.org/10.1158/1055-9965.EPI-11-0138
www.jeom.org

958 #445-5723L&% | Journal of Environmental and Occupational Medicine | 2022, 39(8)

[20] BAI'Y, LI X, WANG K, et al. Association of shift-work, daytime napping, and
nighttime sleep with cancer incidence and cancer-caused mortality in
Dongfeng-Tongji cohort study[J]. Ann Med, 2016, 48(8) : 641-651.

[21] DUN A, ZHAO X, JIN X, et al. Association between night-shift work and
cancer risk: updated systematic review and meta-analysis[J]. Front Oncol,
2020, 10: 1006.

[22] SPONHOLTZ TR, BETHEA TN, RUIZ-NARVAEZ EA, et al. Night shift work
and fecundability in late reproductive-aged African American women[J].J
Womens Health (Larchmt), 2021, 30(1) : 137-144.

[23] STOCKER LJ, MACKLON NS, CHEONG Y C, et al. Influence of shift work on
early reproductive outcomes: a systematic review and meta-analysis[J].
Obstet Gynecol, 2014, 124(1): 99-110.

[24] WILLIS SK, HATCH EE, WESSELINK AK, et al. Female sleep patterns, shift
work, and fecundability in a North American preconception cohort
study[J]. Fertil Steril, 2019, 111(6): 1201-1210.E1.

[25] XU, JIANAN, MHERR, &. =R ERES A RRITTFSERERH
XM L] IR SR EES, 2021, 38(1): 76-82.

LIU QQ, JIANG LL, YE J X, et al. Correlation between shift work and sleep
disorders of medical staff in tertiary hospitals[J]. J Environ Occup Med,
2021,38(1): 76-82.

[26] MARINO J L, HOLT VL, CHEN C, et al. Shift work, hCLOCK T3111 C polymor-
phism, and endometriosis risk [J]. Epidemiology, 2008, 19(3) : 477-484.

[27] SCHERNHAMMER E'S, VITONIS AF, RICH-EDWARDS J, et al. Rotating night-
shift work and the risk of endometriosis in premenopausal women [J]. Am
J Obstet Gynecol, 2011, 205(5) : 476.E1-476.E8.

[28] BONZINI M, COGGON D, PALMER K T. Risk of prematurity, low birthweight
and pre-eclampsia in relation to working hours and physical activities: a
systematic review [J]. Occup Environ Med, 2007, 64(4) : 228-243.

[29] MOZURKEWICH E L, LUKE B, AVNI M, et al. Working conditions and adverse
pregnancy outcome: a meta-analysis[J]. Obstet Gynecol, 2000, 95(4):
623-635.

[30] BONZINI M, PALMER KT, COGGON D, et al. Shift work and pregnancy out-
comes: a systematic review with meta-analysis of currently available epi-
demiological studies[J]. BJOG, 2011, 118(12): 1429-1437.

[31] SPECHT 10, HAMMER P E C, FLACHS E M, et al. Night work during pregnancy
and preterm birth —A large register-based cohort study[J]. PLoS One,
2019, 14(4): e0215748.

[32] AXELSSON G, AHLBORG G JR, BODIN L. Shift work, nitrous oxide exposure,
and spontaneous abortion among Swedish midwives[J]. Occup Environ
Med, 1996, 53(6) : 374-378.

[33] BEGTRUP LM, SPECHT 10, HAMMER PE C, et al. Night work and miscar-
riage: a Danish nationwide register-based cohort study[J]. Occup Environ
Med, 2019, 76(5) : 302-308.

[34] SUZUMORI N, EBARA T, MATSUKI T, et al. Effects of long working hours
and shift work during pregnancy on obstetric and perinatal outcomes: a
large prospective cohort study —Japan Environment and Children's
Study [J]. Birth, 2020, 47(1): 67-79.

[35] FRITSCHI L, GLASS D C, HEYWORTH S, et al. Hypotheses for mechanisms
linking shiftwork and cancer [J1. Med Hypotheses, 2011, 77(3) : 430-436.

[36] DOLSEN MR, HARVEY A G. Dim light melatonin onset and affect in adoles-
cents with an evening circadian preference[J]. J Adolesc Health, 2018,
62(1):94-99.

ISSN 2095-9982
CN 31-1879/R

ER &S © 4-568

EM 207/ HB

[37] LEWY A ). Circadian rhythms and mood disorders: a guide for the perplexed
[1]. J Clin Psychiatry, 2015, 76(5) : e662-e664.

[38] STOCK D, SCHERNHAMMER E. Does night work affect age at which
menopause occurs? [J]. Curr Opin Endocrinol Diabetes Obes, 2019, 26(6)
306-312.

[39] SHARKEY JT, CABLE C, OLCESE J. Melatonin sensitizes human myometrial
cells to oxytocin in a protein kinase Ca/extracellular-signal regulated ki-
nase-dependent manner[J]. J Clin Endocrinol Metab, 2010, 95(6): 2902-
2908.

[40] TALIB W H. Melatonin and cancer hallmarks[J]. Molecules, 2018, 23(3):
518.

[41] MENENDEZ-MENENDEZ J, MARTINEZ-CAMPA C. Melatonin: an anti-tumor
agent in hormone-dependent cancers[J]. Int J Endocrinol, 2018, 2018:
3271948.

[42] LV S, WANG N, MA |, et al. Impaired decidualization caused by downregu-
lation of circadian clock gene BMALI contributes to human recurrent mis-
carriage[J]. Biol Reprod, 2019, 101(1): 138-147.

[43] SCIARRA F, FRANCESCHINI E, CAMPOLO F, et al. Disruption of circadian
rhythms: a crucial factor in the etiology of infertility [J]. Int J Mol Sci, 2020,
21(11): 3943.

[44] ARCHER SN, LAING EE, MOLLER-LEVET CS, et al. Mistimed sleep disrupts
circadian regulation of the human transcriptome[J]. Proc Natl Acad Sci
USA, 2014, 111(6) : E682-E691.

[45] FARLAND LV, MU F, ELIASSEN AH, et al. Menstrual cycle characteristics
and steroid hormone, prolactin, and growth factor levels in premenopausal
women [J]. Cancer Causes Control, 2017, 28(12) : 1441-1452.

[46] CUNAT S, HOFFMANN P, PUJOL P. Estrogens and epithelial ovarian cancer
[J1. Gynecol Oncol, 2004, 94(1): 25-32.

[47] MAKIEVA S, SAUNDERS P T K, NORMAN J E. Androgens in pregnancy: roles
in parturition [J]. Hum Reprod Update, 2014, 20(4) : 542-559.

[48] PILTONEN TT, CHEN J C, KHATUN M, et al. Endometrial stromal fibroblasts
from women with polycystic ovary syndrome have impaired progesterone-
mediated decidualization, aberrant cytokine profiles and promote en-
hanced immune cell migration in vitro[J]. Hum Reprod, 2015, 30(5):
1203-1215.

[49] PATEL B, ELGUERO S, THAKORE S, et al. Role of nuclear progesterone re-
ceptor isoforms in uterine pathophysiology [J]. Hum Reprod Update, 2015,
21(2):155-173.

[50] PEPLONSKA B, BUKOWSKA A, LIE JA, et al. Night shift work and other de-
terminants of estradiol, testosterone, and dehydroepiandrosterone sulfate
among middle-aged nurses and midwives[J]. Scand J Work Environ
Health, 2016, 42(5) : 435-446.

[51] LUBOSHITZKY R, HERER P, SHEN-ORR Z. Cyproterone acetate-ethinyl
estradiol treatment alters urinary 6-sulfatoxymelatonin excretion in hy-
perandrogenic women [J]. Neuro Endocrinol Lett, 2002, 23(4) : 309-313.

[52] SAUREL-CUBIZOLLES M J, ZEITLIN J, LELONG N, et al. Employment, working
conditions, and preterm birth: results from the Europop case-control survey
[J1. ) Epidemiol Community Health, 2004, 58(5) : 395-401.

[53] CROTEAU A, MARCOUX S, BRISSON C. Work activity in pregnancy, preven-
tive measures, and the risk of delivering a small-for-gestational-age infant
[J1. Am J Public Health, 2006, 96(5) : 846-855.

(BEwiE - TR, RIS T IER)

ISSN 2095-9982

”l |” |H i
9%7720957998227 ’””ll



https://doi.org/10.1080/07853890.2016.1217037
https://doi.org/10.3389/fonc.2020.01006
https://doi.org/10.1089/jwh.2019.8166
https://doi.org/10.1089/jwh.2019.8166
https://doi.org/10.1097/AOG.0000000000000321
https://doi.org/10.1016/j.fertnstert.2019.01.037
https://doi.org/10.13213/j.cnki.jeom.2021.20313
https://doi.org/10.13213/j.cnki.jeom.2021.20313
https://doi.org/10.1097/EDE.0b013e31816b7378
https://doi.org/10.1016/j.ajog.2011.06.002
https://doi.org/10.1016/j.ajog.2011.06.002
https://doi.org/10.1111/j.1471-0528.2011.03066.x
https://doi.org/10.1371/journal.pone.0215748
https://doi.org/10.1136/oem.53.6.374
https://doi.org/10.1136/oem.53.6.374
https://doi.org/10.1136/oemed-2018-105592
https://doi.org/10.1136/oemed-2018-105592
https://doi.org/10.1111/birt.12463
https://doi.org/10.1016/j.mehy.2011.06.002
https://doi.org/10.1016/j.jadohealth.2017.07.019
https://doi.org/10.4088/JCP.14com09716
https://doi.org/10.1097/MED.0000000000000509
https://doi.org/10.1210/jc.2009-2137
https://doi.org/10.3390/molecules23030518
https://doi.org/10.1093/biolre/ioz063
https://doi.org/10.3390/ijms21113943
https://doi.org/10.1007/s10552-017-0971-2
https://doi.org/10.1016/j.ygyno.2004.03.026
https://doi.org/10.1093/humupd/dmu008
https://doi.org/10.1093/humrep/dev055
https://doi.org/10.1093/humupd/dmu056
https://doi.org/10.5271/sjweh.3581
https://doi.org/10.5271/sjweh.3581
https://doi.org/10.1136/jech.2003.008029
https://doi.org/10.2105/AJPH.2004.058552
https://doi.org/10.1080/07853890.2016.1217037
https://doi.org/10.3389/fonc.2020.01006
https://doi.org/10.1089/jwh.2019.8166
https://doi.org/10.1089/jwh.2019.8166
https://doi.org/10.1097/AOG.0000000000000321
https://doi.org/10.1016/j.fertnstert.2019.01.037
https://doi.org/10.13213/j.cnki.jeom.2021.20313
https://doi.org/10.13213/j.cnki.jeom.2021.20313
https://doi.org/10.1097/EDE.0b013e31816b7378
https://doi.org/10.1016/j.ajog.2011.06.002
https://doi.org/10.1016/j.ajog.2011.06.002
https://doi.org/10.1111/j.1471-0528.2011.03066.x
https://doi.org/10.1371/journal.pone.0215748
https://doi.org/10.1136/oem.53.6.374
https://doi.org/10.1136/oem.53.6.374
https://doi.org/10.1136/oemed-2018-105592
https://doi.org/10.1136/oemed-2018-105592
https://doi.org/10.1111/birt.12463
https://doi.org/10.1016/j.mehy.2011.06.002
https://doi.org/10.1016/j.jadohealth.2017.07.019
https://doi.org/10.4088/JCP.14com09716
https://doi.org/10.1097/MED.0000000000000509
https://doi.org/10.1210/jc.2009-2137
https://doi.org/10.3390/molecules23030518
https://doi.org/10.1093/biolre/ioz063
https://doi.org/10.3390/ijms21113943
https://doi.org/10.1007/s10552-017-0971-2
https://doi.org/10.1016/j.ygyno.2004.03.026
https://doi.org/10.1093/humupd/dmu008
https://doi.org/10.1093/humrep/dev055
https://doi.org/10.1093/humupd/dmu056
https://doi.org/10.5271/sjweh.3581
https://doi.org/10.5271/sjweh.3581
https://doi.org/10.1136/jech.2003.008029
https://doi.org/10.2105/AJPH.2004.058552
https://doi.org/10.1080/07853890.2016.1217037
https://doi.org/10.3389/fonc.2020.01006
https://doi.org/10.1089/jwh.2019.8166
https://doi.org/10.1089/jwh.2019.8166
https://doi.org/10.1097/AOG.0000000000000321
https://doi.org/10.1016/j.fertnstert.2019.01.037
https://doi.org/10.13213/j.cnki.jeom.2021.20313
https://doi.org/10.13213/j.cnki.jeom.2021.20313
https://doi.org/10.1097/EDE.0b013e31816b7378
https://doi.org/10.1016/j.ajog.2011.06.002
https://doi.org/10.1016/j.ajog.2011.06.002
https://doi.org/10.1111/j.1471-0528.2011.03066.x
https://doi.org/10.1371/journal.pone.0215748
https://doi.org/10.1136/oem.53.6.374
https://doi.org/10.1136/oem.53.6.374
https://doi.org/10.1136/oemed-2018-105592
https://doi.org/10.1136/oemed-2018-105592
https://doi.org/10.1111/birt.12463
https://doi.org/10.1016/j.mehy.2011.06.002
https://doi.org/10.1016/j.jadohealth.2017.07.019
https://doi.org/10.4088/JCP.14com09716
https://doi.org/10.1097/MED.0000000000000509
https://doi.org/10.1210/jc.2009-2137
https://doi.org/10.3390/molecules23030518
https://doi.org/10.1093/biolre/ioz063
https://doi.org/10.3390/ijms21113943
https://doi.org/10.1007/s10552-017-0971-2
https://doi.org/10.1016/j.ygyno.2004.03.026
https://doi.org/10.1093/humupd/dmu008
https://doi.org/10.1093/humrep/dev055
https://doi.org/10.1093/humupd/dmu056
https://doi.org/10.5271/sjweh.3581
https://doi.org/10.5271/sjweh.3581
https://doi.org/10.1136/jech.2003.008029
https://doi.org/10.2105/AJPH.2004.058552

	1 夜间轮班工作对女性生殖健康的影响
	1.1 夜间轮班工作对女性月经周期的影响
	1.2 夜间轮班工作对卵巢癌的影响
	1.3 夜间轮班工作对女性受孕率的影响
	1.4 夜间轮班工作对子宫内膜异位症的影响
	1.5 夜间轮班工作与不良妊娠结局

	2 夜间轮班工作对女性生殖健康影响的生物学机制
	2.1 褪黑素调节
	2.2 生物钟相关基因调控
	2.3 性激素调节

	3 小结与展望
	参考文献

