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[ Abstract| Background and purpose: Night shift work has been suggested to potentially increase the risk of cancer. However,
prospective population-based evidence remains limited, particularly among Chinese populations. This study aimed to examine the
associations between multiple dimensions of night shift work-including ever exposed to night shift work, age of starting night shift
work, cumulative night shift work duration, and average monthly frequency of night shifts-and the risk of cancer incidence among
Chinese women. Methods: A prospective study was conducted based on the Shanghai Women's Health Study. Night shift exposure
was assessed via questionnaire, and incident cancer cases were identified through a combination of active and passive follow-up.
The cohort was recruited from December 1996 to May 2000 in Changning District, Shanghai, comprising women aged 40-70 who
met the inclusion and exclusion criteria. Associations between night shift exposure variables and cancer risk were evaluated using

Cox proportional hazards regression models. Continuous night shift exposure variables were further incorporated into models as
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continuous form to test for linear trends, and restricted cubic splines were employed to explore the potential non-linear associations.

This study was approved by the Renji Hospital Ethics Committee of Shanghai Jiao Tong University School of Medicine (KY2024-

050-C) and acquired imformed consent. Results: This study included 69 244 women. With a mean follow-up of 15.8 years, 8 442

cancer cases were documented. The multivariate adjusted hazard ratios of night shift exposure variables-ever exposed to night shift

work, age of starting night shift work, cumulative night shift work duration, and average monthly frequency of night shifts-in

relation to cancer risk were not statistically significant. Furthermore, no significant linear or non-linear associations were detected

for any of these continuous night shift variables in relation to cancer incidence (P>0.05). Conclusion: This study did not identify

significant associations between night shift work, in any of the dimensions examined, and cancer risk in Chinese women. Further

large-scale and rigorously designed prospective studies are warranted to provide reliable population-based evidence.

[ Key words ] Night shift; Cancer; Cohort study; Prospective study; Women
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| Shanghai Wormen s Health Study(7=74 940)

Excluding:

Cancer at baseline (n=1 630)
Diagnosis of cancer in situ during follow-up (n=231)

Death from cancer with no cancer type or diagnosis date (n=223)
Loss to follow-up shortly after enrollment (#=3)

A cancer diagnosis that could not be confirmed (n=66)

No information about ever exposed to night shift work (n=2 541)
Cancer before night shift work was measured (#=997)

Loss to follow-up before night shift work was measured (n=5)

Associations between night shift work and cancer risk

(n=69 244)

Excluding:

No information about
year of starting night
shift work (n=55)

Excluding:

No information about year
of starting and ending
night shift work (n=62)

Excluding:

No information
about frequency of
night shifts (n=14)

Relationship between age
of starting night shift work

and cancer risk

Relationship between
cumulative night shift work

Relationship between
frequency of night

duration and cancer risk

shifts and cancer risk

(n=69 189) (n=69 182) (n=69 230)
E1 SREKREE
Fig.1 Flowchart of female participants of the cohort
R1 RRMRAOFEHE
Tab.1 Characteristics of the study participants
ltem Night shift workers Non-night shift workers P value
(n=18 167) (n=51077)
Age (years old) [median (IQR) ] 51.93 (18.36) 49.48 (14.82) <0.000 1
Education n (%) <0.000 1
Elementary school or lower 5631 (31.00) 8696 (17.03)
Middle school 7651 (42.11) 18 411 (36.05)
High school 3809 (20.97) 15 698 (30.73)
High profession, college or higher 1076 (5.92) 8272 (16.20)
Income level (yuan/year) n (%) <0.000 1
Family income<10 000 3402 (18.73) 7570 (14.82)
10 000<family income<20 000 7739 (42.60) 18 746 (36.70)
20 000<family income<30 000 4623 (25.45) 14 980 (29.33)
Family income=30 000 2403 (13.23) 9781 (19.15)
Smoking n (%) <0.0001
Ever 593 (3.26) 1275 (2.50)
Never 17 574 (96.74) 49 802 (97.50)
Alcohol use n (%) 0.000 6
Ever 473 (2.60) 1104 (2.16)
Never 17 694 (97.40) 49 973 (97.84)
BMI/(kg-m™) 1 (%) <0.000 1
Underweight 484 (2.66) 1837 (3.60)
Normal 8289 (45.63) 26 354 (51.60)
Overweight 6749 (37.15) 17 168 (33.61)
Obese 2 645 (14.56) 5718 (11.19)
Total physical activity (MET -h/week) [median (IQR)] 106.69 (58.04) 98.32 (56.21) <0.000 1
Chinese Food Pagoda score [ median (IQR)] 26.45 (5.87) 27.20 (5.93) <0.000 1
Menopausal status 7 (%) <0.000 1

No
Yes

8 265 (45.49)
9902 (54.51)

27671 (54.18)
23 406 (45.82)

IQR: Interquartile range.



158 MR, &

R TIESTIMERIMEIEAR NSO : — IR IIRSR

0.87~1.04) SFEAEAIR R RN R Bongtit
R (3R2), RITHRAER . S HIRAFERR A YE
AT JRERE ) R AU R R R R vk (P>
0.05, #2) SRR (P>0.05, K 2),

3 i 1w

A 3o 3 M L T P A B BA B P B B A Y
B, REEILED . BITTIRARRY . Rt
PEAF FRF 3¢ BESI AR 55 9 0E K A= XU 22 8] A 6
B WHLITIRAESE . R RCIEAR BRI BEA A
S5 IR PR 5 RS A R e B e 34 el e
K

A 5T EZARD T BRI TAR A SR AE &
Az KR 52 R, R R B Z A AE B G
B, AR SRR A R -8 R
T RCHE S B ] RE -5 AL SRR E g A A KUBS: L T A7
FE—ERISEFR W AR OB RO E HHE I P A e
S PR A AR IRV I 2 M 5 A PR, L B T A
(0 5 TP o AN IR A A AR H A R Al A 0 R A
TERRZE S, PRIHC R S 88 E X S PR TR A & 3¢
(4 TR AR L T REATBIR, DT 5 A 5 A AU 73
A ARSI 3] e 5 00 o AR B9 A9F 5 AT gk —
AR E R AE R R AT 0B, DL A B I

P TAE 5 A RSB e 1 OCHK

RS TP S 5 SRR R 2,
TERRE NFE, —SERTHE PERF e 40 TR HE T
Ve & A ARG Y ST D) sk, I AERT
AR SR X — 4518, TR IE R STtk
S RTE 5 S IE ¥ - 1 1 0 S 4 A 21 [y S =
SR N R T R 094 T S 0 0 R & PR
YT AE S @ 5 & A XU Z 8] A7 7F I 3% %
B 22— 95 RROR A BB ALY B ST
DR 2R Y 25 5 T BE R B R TR ARG R — 3L
AR 22— Ak, ZEHR A BE (s i A
BT NS h, MR R R B A R
b KIWPER IR B AR AT, BB R KR
Bwn, o S WL ) N S KU RO 5 T AE— i
X ARER, RPN SRR R
S ARG, DRI S P 4 SRR — s AR R AU AN A7
16, QAT RE N B2 58 A T BN B 5

MAEY =N AR, RYETAE AT i i
POTL S A R PR A, T PR A
NEA ZRYURILE, QAR BT
ARMUR T MR M L P RN &
SEHTIAE T R A ) B 1 5 2 2 22 ix
S AL ) X A ] 988 24 50 AV P 58 38 T RE A AE 22

F2 WHTIESZMEELR SR 2 BH KB

Tab. 2 Associations between night shift work and cancer risk in women

No. of cases/No. of

Item participants HR (95% CI)* HR (95% CI)"

Ever exposed (n=69 244)

No 6179/51 077 1.00 (ref) 1.00 (ref)

Yes 2263/18 167 0.99 (0.94-1.04) 0.99 (0.95-1.05)
Age of starting night shift work (n=69 189)

None 6 179/51 077 1.00 (ref) 1.00 (ref)

<30 years old 1617/13 058 0.98 (0.93-1.04) 0.99 (0.94-1.05)

<40 years old 373/2 981 0.99 (0.89-1.10) 1.00 (0.90-1.11)

>40 years old 266/2 073 1.01 (0.89-1.14) 1.01 (0.89-1.14)

Pend 8435/69 189 0.843 7 0.802 7
Cumulative night shift work duration (n=69 182)

None 6 179/51 077 1.00 (ref) 1.00 (ref)

<10 years 1143/9 610 0.97 (0.91-1.03) 0.98 (0.92-1.04)

<20 years 500/4 009 1.02 (0.93-1.12) 1.03 (0.94-1.12)

>20 years 611/4 486 1.00 (0.91-1.08) 1.01 (0.92-1.10)

Piend’ 8433/69 182 0.190 4 0.192 6
Average monthly frequency of night shifts (n=69 230)

None 6 179/51 077 1.00 (ref) 1.00 (ref)

<8 nights/month 1742/13 889 1.00 (0.95-1.06) 1.01 (0.96-1.06)

>8 nights/month 518/4 264 0.94 (0.86-1.03) 0.95 (0.87-1.04)

Piend’ 8439/69 230 0.690 2 0.728 2

* Adjusted for age at baseline. b, Adjusted for age at baseline, education, income, smoking, alcohol use, Chinese Food Pagoda score, physical

activity, BMI and menopausal status. °: Modelled as a continuous variable to test for linear trend.



(+@BER L) 202653655210 159
A Pnon-linear:()'lSl 7 .
1.1F
1.0 b
24
jan
09 r
08
I L Il Il
20 30 40 50
Age of starting night shift work (years old)
B Pronines=0.715 6 E
P
- -
12 F PR --"
-
-
7
7’
’
11F o
’
[~ ’
jas /
’
1.0 < .
~
~ ~
09 [ . . . -
0 10 20 30 40
Cumulative night shift work duration (years)
C 1.6
Pnon-linear:0-657 5 - o
- - ai
1.4 L 3
g 12t o
4
s
'
s /
1.0 G--._.____________________-—-—
Y
~
~
~
0.8 | S
G Wy e W RS e
10 20
Average monthly frequency of night shift (nights/month)
B2 WHFHER . RITRUER AR S LMEAER £ R 2 B 1 3EL% 1E X B

Fig. 2 Non-linear associations between night shift work and cancer risk in women
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