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[ Abstract] Objective To depict the long-term trends of prevalence and disease burden of
preterm birth from 1990 to 2019. Methods Data was from the 2019 Global Burden of Disease
study. The prevalence rate (%) and disability adjusted life years (DALYs) rate of preterm birth were
adopted and were further stratified by sex. China's prevalence rate and DALYs rate were compared
with those of high-income, middle and high-income, middle and low-income, and low-income
countries, defined by the World Bank. Joinpoint log-linear regression model was used to analyze the
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trend. Results In 2019, the prevalence of preterm birth in China was 6.34% [95% uncertainty
interval (UI): 6.23%-6.44%], lower than the global average level (11.24%,95%UI: 11.16%-11.32%)
or the average level of low-income (13.15%, 95%UI: 12.97%-13.33%), lower-middle income
(12.53%, 95%UI: 12.39%-12.68%), upper-middle income (8.22%, 95%UI: 8.15%-8.29%) and
high-income (8.75%, 95%UI: 8.67%-8.84%) countries. The DALYs rate (person-year /100 000) of
preterm birth in China was 217.12 (95%UI: 191.30-246.69), lower than the average level of the
world (886.81, 95%UI: 762.12-1 034.49), low-income (1 905.24, 95%UIl: 1 542.35-2 377.54),
lower-middle-income (1 349.98, 95%UI: 1 154.04-1 583.81) and upper-middle-income (366.56,
95%UI: 321.51-416.88) countries, but higher than the average level of high-income countries
(206.21,95%UI: 179.96-234.90). From 1990 to 2019, the prevalence and DALYs rate of preterm birth
in China showed a downward trend, with an average annual decline of 0.56% (95%CI:0.54%-0.58%)
and 5.87% (95%CI:5.54%-6.19%), respectively. In general, the prevalence rate of preterm birth in
men declined faster than that in women (men:0.64%, 95%CI: 0.62%-0.66%; women: 0.46%, 95%CI:
0.44%-0.48%), so as the DALYs rate (men: 5.90%, 95%CI: 5.56%-6.24%; women: 5.81%, 95%Cl:
5.50%-6.13%). Conclusions From 1990 to 2019, the prevalence and DALYs rate of preterm birth in
China showed an overall downward trend, and the decline rate was higher in men than in women.
The etiological research on the risk factors of preterm birth, especially spontaneous preterm birth,
should be further pursued, and a more comprehensive and precise monitoring, prevention, and
health care system for preterm birth needs to be formulated.

[ Key words ] Preterm birth; Prevalence; Disability adjusted life years; Trends
Fund programs: National Key Research and Development Program of China (2018YFC1004303);

National Natural Science Foundation of China (41871360)

FLPE S o 2RI <37 R B TS TR I, 4
BRAFAEA L 100 J7 5935 A8 JLIE T 577 98 R o
Pk A E AL T, 2016 4, L7 KO R OAE 829
35% B3 A= JLBET- Al 16% A4 ABESET=", =B
BB A S AN B Z —. B4 Meta 5347 F
BRI, NREROR T, 2014 4R 1L 7™ (i £ 2
9 10.6% [ 95% A 2 X 8] (UI) :9.0%~12.0% ] , H:
W 81.19% A= A SV b DX RO F7 ARG 3 U L 1X
T [ B 7= O R N 6.9% (95%UI: 5.8%~7.9%) , F-
PR A LB AR R R A LB 7.8% L )
BEH BIBET R 20 K 1.80% . H BT, T E 5 = 58 3%
B PR R G, BAR T A — 2L X el (4 18 A 1F
FE8AH I A [ LR R B FH K AR b R
PRI . ARG EET 2019 4 SRR f 40
(Global Burden of Disease, GBD) % #& /& , %
Joinpoint [V #5348 2041 1990-2019 43k [ F. 7 g
S 0 PR AR B, g R e IR BT
FFIE HE AR

BARERE

1. BRI R U5 T 2019 4F GBD %4k 28 , % 5K
PEEGETT 55T 1990 4F LUK 4%k 204 4~ [F 5l
Hi DX 369 Rl A5 5 | 87 b f 6 PR 283 e 114 9%
5 T H B R PR AR % 1 A RS

WA B SAGET Ewsil DRSS =X
T Y W 2 TR AR e A R At R Y
AHFFE B B R WHO & 92 37 J& DL
AR S 7 R R R TR R K 5
Sl B Hi DX LA N B A G T A T sl A 4
i, 8 22 7K1 | 51 A S BEATL A R e ] ) 3R 2K
PEVR A BB 34T 8 5 A3, Horb  FRE R
77 AR R AR TR Sk B 17 R AT & R T
AW FE Y 404 B i HEAT Meta 23 BT AL LA
(TEIL GBD2019 £ A U (sl ) - 33 L BF 5% £ i
Yy o0 3 F IR B o N T 0 F 5, R A AT ) 1 56
1981-2012 4F, ¥ M & kg b s mr e de4s (1 vg
B NS AR TARE WALE B il
A VIR B A DR SRR AT UK, B AR
3371 809, H: i ;= 3L 204 936 ], 7= UK KA
2.109%~9.40% , K Z Bk NS B RE 3eit  iG  1d
A F AR S T 8 <35 B UL R Ry R
KULF , tehh , Z 55 MK F AR AR A 2805 [i] A
AR H A TGS TR s T

X T B gO T, GBD F) I 4% [ 8 T 3k
VR B R SR L A 1 B RN L RO R AT
S FH DL - 31 i 71 )9 DisMod-MR 2.1 5 38 £ 85 43 [
T A PR AR AR e T A BT
3 5% 481 2% 73 i 4 (YLDs ) Fl ik 58 7 45 2k 73 1 4F
(YLLs) e 105 5% 4 4 75 4 4F (DALYs) . Horfr, 43 dib



FPAERA TR A R 2023 4E2 H 45 44 %5 2 ] Chin J Epidemiol, February 2023, Vol. 44, No. 2 - 231 -

B AR PRSI ARGy B9 DALY s 8948 3140 B AL 4% .
O35 YLLs : 1| 4% [ AR 500 A0 R4 L )
Bl , 245 A 98 AR A R (CODEm) Fllbs o 75 iy &
TR R A R TS YLLs; @313 YLDs: 5
TR 25 [ I PREE 2B a8 8 A £
B B A AR A A i R AR B, R4 T
P4 CTCHE IR 151) ) 2 B 4 o o B3 4 3 28
T KA e aR g SR B RN R AN F A e A5 2] YLDs;
@118 DALYs: ¥ YLLs A1 YLDs 3R F145 2] B 7=
DALYs"”',

2. ST FE S R FH R 38 (%) FI DALY s %
CNAE/10 J7) SR PEAR B 7= 1) 205 e s T $R I 10
Hvh DALYs Ky DALYs B DL AH I A O %03t 55
RE

3. Geit ot E e i E ek R AT
FESCHT IR R OA RIS R IR LR
1990-2019 4 iy BL 7 &9 %8 5 DALYs %K F [
95%UI, J'& 7 [ By £ M 9 1 FH 78 42 RV T
Y 7K - 5 3R 1990-2019 4F Hb [ L 77 g R %
DALYs Z 53 M 122 fb#a 35 . >k H Joinpoint Xf
B M ] AR B AR fh e A IR K
Wik W TE S X B, R — A A
< x,,x, A
y, = log(A,), A, R P2 R R B DALY s 3, HAK M)
B k(k > 0) MYz, 7, W

(x;, yi)’i =1,2,-,n,x, <x, < -

Elylx,]= Lo +Bx, + 8y (x ) e+ 8 (x, - 7,)
. (xt—rj), (xl—rj)>0
(v.-7) =
0. (x-7)<0

Hrp B,  NHREE S =B, —Brpi= 1.2, k. By,
Tl o 1B B A R R RIA% 8 R 1k
(grid search method, GSM) #:17 S %4t i1, F Monte
Carlo B #5355 (permutation test) B & H AT G 11247
SCR R A

K A BE AR 46 H 43 He (annual percent change,
APC, %) K ILO5%CIIIRAE 7, ,, 7, | X Bt N B[R]
e, kA48 BE AR A6 E 73 L (average annual
percent change, AAPC) K H 95%CI # & 1990-
2019 45 1 K- 2 i ] a3

APC 5L AAPC>0 & 7 75 AH L I [] B A5 7 A
JHAE DALY s 5t T #, APC B AAPC<0 7R 1
TRER A, APC B0 AAPC=0 F /R & A & 4 AR,
APC AAPC 1155 W 3CHK [13-14] 0 X 5 % A
DALYs A9 FE A $5 7 2R FH Excel B4 5E 1Y, #a #k: 56

S JH Joinpoint 4.9.1.0 84}
# R

1. 1990-2019 4[5 Je 42 Bk 45 e A B 73
FLPE UG R0 A - 1990-2019 4, rp [ L 72 HUG R
SRFLE TR S, Hh 1990 4E /Y 7.45% (95%UI -
7.33%~7.58%) T B %= 2019 4 ) 6.34% (95%UI ;
6.23%~6.44%) , °F- ¥ & 4 T B 0.56% (95%CI:
0.54%~0.58%) o HRIMCA E K AU =K (1) H
77 RO R A AT B B 1) B, S I RRAE 4 ) R R
0.39% (95%CI: 0.37%~0.40%) F1 0.23% (95%CI ;
0.21%~0.25%) , 4= £k A H i O [ KT R )3
BN S YRR 5 B % 0.10% (95%C1: 0.07 %~
0.14%) F10.11%(95%CI:0.07%~0.15%) . 2,
NI SRS B S LR NS B o < BN
1990 4F 1) 8.17% (95%UI: 8.10%~8.24%) |- T} &
2019 4F-14 8.75%(95%UI : 8.67%~8.84%) , “F- 1 £ 4F
T 0.24% (95%UI: 0.21%~0.28%) ., 2019 4F 4> 5k
LR S g B RN 11.24% (95%UT: 11.16%~
11.32%) , H i A R 8.229% (95% U1 : 8.15%~
8.29%) , KU A E R A 12.53% (95%UT : 12.39%~
12.68%) , IR W A 5 4 13.15% (95%UI - 12.97%~
13.33%) . HEF B RHZAR T 2R 4KF
B AW K- (1) .

—— 2B ——PREAER  ——EmRAER
= 1PE e PREARR = RIAER

B 1 19902019 4 [# K R4 A E K
SR R

2. 1990-2019 4 Hp [ J 4= BR A U A [ 5% R =
DALYs ®R434fi : 2019 4 [F 57 77 )L DALY s % (A
4£/10 J1) M 217.12(95%UI ; 191.30~246.69) , 4> 5k
B )L DALYs Z ( A4E/10 7 ) N 886.81 (95%UI :
762.12~1 034.49) , A EIRCA PRI A K



- 232 - rPAEA TR A AR A 2023 4E2 H 4 44 4555 2 ] Chin J Epidemiol, February 2023, Vol. 44, No. 2

e A ZK DALYs F (AN /10 J1 ) 43 5 K
206.21 (95%UI: 179.96~234.90) . 366.56 (95%UI
321.51~416.88) .1 349.98(95%UI: 1 154.04~1 583.81)
F1'1905.24(95%UI: 1 542.35~2 377.54) ,  [# H =
JLDALYs BHIGZAR T 28k P IR A &
TR A 47K A 5 F A B 5T 27K F-
(E12). 1990-2019 4 H1 [ Jz 43R4 YA R 52 L7
DALYs ZP- Sk BRI 52 T a3, T B B2 7
2.449%~5.87% , 1 [ (4T R R BE S b, P B4R R
[%5.87%(95%CI: 5.54%~6.19%) .,

Sk ——PERARR Rl AERK
4000 i ——PRIRAER ——RIEAERK

B2 1990-20194F Hf [E K 2Bk 45 WA [l ZAF 345
PER I EE F A (DALY s ) 3R

3. A [E L BB R AR 3 Joinpoint TR L1
AEE R B R, 1990-2019 4 H [ FL 7= Uk A 54
TR, 40 9 2 FE 1993 1996, 1999 2003 K
2009 4 5 1990-1993 4= R 7= iy 5 - 35 1 47 1 [
0.53% (95%CI: 0.45%~0.61%, P<0.001) , 1993-
1996 4F . 1996-1999 4 f 55 8 T [ 3 FE Fp 2 H
S 1 B AE R B 0.83% (95%CI: 0.66%~1.00% , P<
0.001) F1 1.46% (95%CI : 1.27%~1.64% , P<0.001) ,
1999-2003 4 ,2003-2009 4F Fji R AL fE PRk, H R
W o 2 R T 2%, 7 24 B A T [ 1.00% (95%CI
0.89%~1.10%, P<0.001) F11 0.63% (95%CI : 0.58%~
0.68% , P<0.001) ,2009-2019 4F-F 7 s 55 | o 52
P4 2 78 A # # (APC=0.01%, 95%CI: —0.01%~
0.03%, P=0.139) . J3 ¥ Rl Lotk 5 7= LAY B0 R AE
1990-2019 4F: S At ¥ 2B B 3, B 1 R %
R e (5 AAPC=-0.64%, 95%CI : —0.66%~
-0.62%, P<0.001; % 1 AAPC=-0.46%, 95%CI:
-0.48%~ -0.44%, P<0.001) , 2 1 () & 5 R 7F
1990-2009 4F 5L T B , 78 2009-2017 4F-45 i I
T+, SE 54 T 0.09%(95%CT:0.07%~0.12% , P<

0.001),3f H 2010 4 5 PR = o 3, 2019 4F
2P B R 2R 6.38% (95%UT - 6.22%~6.53% ) |
BN 6.30%(95%U1:6.15%~6.45%) . WA 3,

—— Pk AAPC=-0.64%, 95%CI: -0.66%~-0.62%
—— M AAPC=-046%, 95%CI: -0.48%~-0.44%
—=— &1 AAPC=-0.56%, 95%CI: -0.59%~-0.53%

6.40

6.20

H: AAPC P H A B AR 43 He
3 AP AR R R AR AL R

4. hE = DALY s RAZAL#a 3 : Joinpoint [7] 5
FERIZE B R, 1990-2019 4F 7 [ 54 7= DALY s R &2
FES T R0 a3 IS B 7R 4 48 25
g3 W) B 7E 1993, 1998, 2005 & 2016 4 ; 1990-
1993 4F B 7= DALYs 3 °F ¥ & 4 T B 3.35%
(95%CI: 2.17%~4.51% , P<0.001) , 1993-1998 4E |
1998-2005 T [ 3 JEE Fop 2L M L, P35 R AR50 31 I
7.50% (95%CI: 6.70%~8.28% , P<0.001) F1 9.21%
(95%Cl: 8.68%~9.74% , P<0.001) , 2005-2016 4F
R %, S B B4 T [ 2.90% (95%C1 : 2.57 %0~
3.23%, P<0.05) , 2016 4% J5 T P& R4 =
- H4 4 4E R B 8.34% (95%CI: 6.01%~10.62% , P<
0.001) . 5 M F & M 5 77 B9 DALYs % 7
1990-2019 4F-As 34 2 SRy A2 fb i 34, 55 1k L™
JLY DALYs 46 25 T Lo vk 3 55 ¢ 5 L
DALYs 3R (R T FRE Eb A P ™= L e (55 v
AAPC=-5.90%, 95%CI : —=6.24%~~5.56% , P<0.001 ;
I AAPC=-5.81%, 95%CI: —6.13%~ —5.50% , P<
0.001) , 35 22 E B Wi i/ , 2019 4F 55 1 5 7 L
DALYs # ( N4E/10 73 ) R 234.79 (95%UI : 203.95~
269.70) , Zc M H 7 LK 198.75 (95%UI: 174.35~
225.93), UKl 4,

CI

AWFFEHFH 1990-2019 4E GBD 48 2 b 56 T



PR AT AR 2023 4E2 A S 44 455 2 ) Chin J Epidemiol, February 2023, Vol. 44, No. 2 - 233 -

1 400 —o— Y AAPC=-590%, 95%CI: —6.24%~-5.56%
—— 2otk AAPC=-5.81%, 95%CI: —6.13%~-5.50%
120058 "~ &if: AAPC=—587%, 95%CI: —6.19%~-5.54%

)

=1000
(=)
>
ii 800
byl
v
s 600
=
-
<
S 400
200
0 O—ANNTNOSORNO—AINTN OO O — NN T N\O 000N
DA OOOOOOOODO O et et vt vt el et et e el
[e)Ye Yo Yo Yo Yo Yo Yo {0 {0 [elelelelelelelelelelelelelelwlele ol lw]
—————————— AN AN
AL
ARy

HAAPCSEYAR AR L 4 L
B4 ER IR AR (DALY s ) Ak

B PR B R N U B9 B | SR FH Joinpoint [F]
T, i T 7 E 1990-2019 4F 77 i K DALYs
FK A K 5 2B K R A
A RIS AR S 21K 1 EL AR
W 5% B, F B 7 AR 8 N 1990 4F 1Y 7.45%
(95%UI: 7.33%~7.58%) ¥ 2L T F¥ & 2019 4 1)
6.34% (95%UI: 6.23%~6.44%) , ¥ 14 4 4 T F&
0.56% (95%CI: 0.54%~0.58%) . © A Bf 7% % T
Meta 73 BT FIASE AL 1138 [ 7 7 FOg 2% (HR X AN [F]
AR A5y X TR RO 3R A T AR, PR LG 4% A 07 DX ] i) A
22 AR K, s = X A S R AT
A, 3k S5 DL S AR5 A8 B GBD &l , R 54
R4S M A R A BT, 25 SR, R R S — A
A e ERA 0 L R A AN B AT RS R Y
SIS R G, UAES IR A R AR IRES R 50 10 s
BLFAR B

AR R, B R LB R S T L
P X 5 E NN A W2 RS R A
Al B B TS IR LI R IR S K B T ORI
RAE ST LA K A Dy RE (A M 1) 2 50> (& H AT
O 5 ) e o 1) LR ML o e e e ik
G A KEMR RN, WAEZ G, B EILRE
RS i R 2 b e %) B0 XS B P o s, i R G
FHYFRE WAk A SRS E Y, X
AR K IR B PE L LAY DALY s 5 A= i 25
SAHENIE . AR ES R BR, B ot R
KRR DALY s RARAE T H 5 [ 2 I AE A
Wrdi /N X AR KRRE DA s TS Ak R, &
7 TAE D, DL SOBOR AR A 2 404 )L 36 (gt R Dy 1
%571

AMFFEEE R R, B 0 UK 2 A DALY %
TEIE 30 4R T R s 2, B B R 0T
ok i 52 0 4 R 38 T ek 2%, L 7 RE e R ATH SR T 6.3%
L, B DALYs R 5 5 217.12 (95%UI:
191.30~246.69) N4FE/10 J7 . 25 i& 338 F e K A
FIIEE, R AR BT 0 5 B DL S rR 577l e iy 9
g AT SR AN TIN5 7 AN T 5 3 . 7 ) =
R, B0 E W A I R L AR I R A
TEHE  AEATT AR & A R I e = e N
R 1 g i X A (A (A Rt e YA g

AR R R R TEAR R IR, ok
i DX A L R R AT DALY s 3% T 3% R — 28 3l
DX ) M T A e B, B Y R R R T R LA
WS K I 22 5725 TR RS [ i i g ™= L
1Y) £E I 38 SO A AT A A A GBD TR
] L R SR 0 T AR R T o DX R A R 1Y
T B AR T 30 8] e 5 R 2 R AR 1 AR K
H 2[R AR B TR TG 08 S a2 i B, i g
A=W i S s A CIE VA SR X G DS B2 9P /e L
PR FT e T AN HER , 07 SO AR BRI iy A B
W B I, GBD BdE X IR R O R A
AT BEAEAE — 2 (WS o I Ay o

ZE L, 1990-2019 4F Hp [ 577 Huji 2R S 4F
LT RS HIRZALT 2T KO L&A
F KO ; B2 DALY s K E 8Kt 52 F &
P, H R BRI BT 2 BROF YK S5 A B 5F
BV BPE R LB A DALY s 22 1Y T Bl
JFE e R, SR 4 s I AR S s ke e R
B H R MR ek R R ST, AR IS rh B
A T A G TR R A B I R R A
il Bz
FIEEIE T AT TR 2 e
TEERAMAN MR ST AM07 ISR S S B 2 8
L e IR N e L TS Y T S

s £ x W

[1] Liu L, Johnson HL, Cousens S, et al. Global, regional, and
national causes of child mortality:an updated systematic
analysis for 2010 with time trends since 2000(]]. Lancet,
2012, 379(9832): 2151-2161. DOI: 10.1016/s0140-6736
(12)60560-1.

[2] IGME. Levels and trends in child mortality: Report
2017[R]. New York:United Nations Children's Fun, 2017.

[3] Chawanpaiboon S, Vogel JP, Moller AB, et al. Global,
regional, and national estimates of levels of preterm birth
in 2014: a systematic review and modelling analysis[]].
Lancet Global Health, 2019, 7(1): e37-46. DOI: 10.1016/
52214-109x(18)30451-0.



234

[4]

(5]

(6]

[7]

(8l

[9]

[10]

[11]

[12]

[13]

[14]

[15]

A TSRS

2023 42 HEE 44 55 2 W) Chin) Epidemiol, February 2023, Vol. 44, No. 2

Liu L, Oza S, Hogan D, et al. Global, regional, and national
causes of child mortality in 2000-13, with projections to
inform post-2015 priorities: an updated systematic
analysis[J]. Lancet, 2015, 385(9966): 430-440. DOI:
10.1016/s0140-6736(14)61698-6.

R0 . R AR [l SR fi 7 e A AT T G L []]. v A L7
& 2% 4% i, 2018, 21(6): 362-366. DOI: 10.3760/cma. j.
issn.1007-9408.2018.06.002.

Chen DJ. Decreasing the incidence of preterm birth in
singleton pregnancies:a long way to go[]]. Chin ] Perinatal
Med, 2018, 21(6): 362-366. DOI: 10.3760/cma. j. issn.
1007-9408.2018.06.002.

FLI, BRIREE, BERT, 55, 2017-2019 4F) PRHAR AR X
FE e A RO 56 R ZE A BT ). AR BE A ARG, 2020, 100
(42):3338-3341. DOI1:10.3760/cma.j.cn112137-20200804-
02276.

Kong L, Chen ZX, Qin YQ, et al. Occurrence and related
factors of preterm birth in Guangxi Zhuang Autonomous
Region during 2017-2019[J]. Natl Med ] China, 2020,
100(42): 3338-3341. DOI: 10.3760/cma. j. cn112137-
20200804-02276.

Li CC, Liang Z], Bloom MS, et al. Temporal trends of
preterm birth in Shenzhen, China:a retrospective study[]].
Reprod Health, 2018, 15(1): 47. DOI: 10.1186/s12978-
018-0477-8.

Lin SQ, Zhang Y, Li J], et al. Trends of adverse pregnancy
outcomes in a high prevalence region of Birth Defects -
Shanxi Province, China, 2007-2019[J]. China CDC WKkly,
2021, 3(31):661-664. D0I1:10.46234 /ccdcw2021.167.
GBD 2019 Diseases and Injuries Collaborators. Global
burden of 369 diseases and injuries in 204 countries and
territories, 1990-2019: a systematic analysis for the
Global Burden of Disease Study 2019[J]. Lancet, 2020,
396(10258): 1204-1222. DOI: 10.1016/s0140-6736(20)
30925-9.

GBD 2019 Risk Factors Collaborators. Global burden of 87
risk factors in 204 countries and territories, 1990-2019:a
systematic analysis for the Global Burden of Disease
Study 2019[]J]. Lancet, 2020, 396(10258):1223-1249. DOI:
10.1016/s0140-6736(20)30752-2.

IHME. Global burden of disease study 2019 (GBD 2019)
data input sources tool[EB/OL]. [2022-07-13]. https://
ghdx. healthdata. org/gbd-2019/data-input-sources?
components=5&causes=381&locations=6.

Blencowe H, Lee ACC, Cousens S, et al. Preterm birth-
associated neurodevelopmental impairment estimates at
regional and global levels for 2010[J]. Pediatr Res, 2013,
74(1):17-34.D01:10.1038/pr.2013.204.

VU3 . Joinpoint [l IR K HAE A% Yeds AT #3434
BRE ). TP E T A SE, 2019, 36(5):787-791.

Zeng SQ. Joinpoint regression and its application in the
analysis of epidemic trend of infectious diseases[]J]. Chin ]
Health Stat, 2019, 36(5):787-791.

Kim HJ, Fay MP, Feuer E], et al. Permutation tests for
Joinpoint regression with applications to cancer rates|[]].
Stat Med, 2000, 19(3): 335-351. DOI: 10.1002/(sici)
1097-0258(20000215)19:3<335:aid-sim336>3.0.c0;2-z.
Jing SW, Chen C, Gan YX, et al. Incidence and trend of
preterm birth in China, 1990-2016: a systematic review

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

and meta-analysis[]]. BM] Open, 2020, 10(12):e039303.
DOI:10.1136/bmjopen-2020-039303.

Peelen MJCS, Kazemier BM, Ravelli AC], et al. Impact of
fetal gender on the risk of preterm birth, a national
cohort study[J]. Acta Obstet Gynecol Scand, 2016, 95(9):
1034-1041.D0I:10.1111/a0gs.12929.

Liu Y], Li GH, Zhang WY. Effect of fetal gender on
pregnancy outcomes in Northern China[]]. ] Matern Fetal
Neonatal Med, 2017, 30(7): 858-863. DOI: 10.1080/
14767058.2016.1189527.

Lao TT, Sahota DS, Suen SSH, et al. The impact of fetal
gender on preterm birth in a southern Chinese population
[J. J Matern Fetal Neonatal Med, 2011, 24(12):
1440-1443.D01:10.3109/14767058.2011.589872.

Hou L, Wang X, Li GH, et al. Cross sectional study in China:
fetal gender has adverse perinatal outcomes in mainland
China[]]. BMC Pregnancy Childbirth, 2014, 14(1): 372.
DOI:10.1186/s12884-014-0372-4.

Hall MH, Carr-Hill R. Impact of sex ratio on onset and
management of labour[J]. Br Med ] (Clin Res Ed), 1982,
285(6339):401-403.D0I1:10.1136/bm;.285.6339.401.
Goldenberg RL, Andrews WW, Faye-Petersen OM, et al.
The Alabama preterm Birth study: intrauterine infection
and placental histologic findings in preterm births of
males and females less than 32 weeks[]]. Am ] Obstet
Gynecol, 2006, 195(6): 1533-1537. DOI: 10.1016/j. ajog.
2006.05.023.

Ghidini A, Salafia CM. Gender differences of placental
dysfunction in severe prematurity[]]. BJOG, 2005, 112(2):
140-144.D01:10.1111/j.1471-0528.2004.00308 x.
0'Driscoll DN, Greene CM, Molloy EJ. Immune function? A
missing link in the gender disparity in preterm neonatal
outcomes|[]]. Expert Rev Clin Immunol, 2017, 13(11):
1061-1071.D0I1:10.1080/1744666x.2017.1386555.
Vogel JP, Chawanpaiboon S, Moller AB, et al. The global
epidemiology of preterm birth[]]. Best Pract Res Clin
Obstet Gynaecol, 2018, 52:3-12. DOI:10.1016/j.bpobgyn.
2018.04.003.

FEVE, (478, 275, 4. 1996-2013 47 [ L= s K A= A
HILFC TR R II BT[], TP Ay B2 244K, 2015,
49(2): 161-165. DOI: 10.3760/cma. j. issn. 0253-9624.
2015.02.013.

Cui H, He CH, Miao L, et al. Trendency analysis of infant
mortality rate due to premature birth or low birth weight
in China from 1996 to 2013[J]. Chin J Prev Med, 2015,
49(2): 161-165. DOI: 10.3760/cma. j. issn. 0253-9624.
2015.02.013.

X%, XUHSE, MY, 45 R E 10 B (117)1993-2005 4R 5
NI LB JAT R BLBT 5L ] oh A AT R 2 2k A, 2007,
28(11):1051-1054. DOI:10.3760/j.issn: 0254-6450.2007.
11.001.

Liu L, Liu JM, Liu YH, et al. Prevalence of preterm birth
among singletons in 10 counties (cities) of China,
1993-2005(]J]. Chin ] Epidemiol, 2007, 28(11):1051-1054.
DO0I1:10.3760/j.issn:0254-6450.2007.11.001.

Pearl M, Wier ML, Kharrazi M. Assessing the quality of
last menstrual period date on California birth records|]].
Paediatr Perinatal Epidemiol, 2007, 21 Suppl 2: 50-61.
DOI:10.1111/j.1365-3016.2007.00861.x.



