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[ Abstract] Background The incidence of adverse pregnancy outcomes has remained high in recent years, which
poses a serious threat to maternal and neonatal life and health. Chronic stress is known to be a risk factor for adverse pregnancy
outcomes, while the relationship between allostatic load (AL) as a composite physiological index of chronic stress, and
adverse pregnancy outcomes has not been clarified. Objective To explore the effect of AL on adverse pregnancy outcomes in
women in late pregnancy. Methods Women in late pregnancy who met the study requirements were recruited as study subjects

by using the convenience sampling method from November 2021 to November 2022 in the obstetrics outpatient clinics of the
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901 Hospital, Joint Logistic Support Force of the Chinese People's Liberation Army, Jin'an Maternal and Child Health Care
Hospital. Basic information such as general and obstetric data were collected through questionnairs, biological indicators were
collected through physical examination and laboratory tests, and AL scores of the study subjects were calculated by referring to
AL-related literature; pregnancy outcome information was obtained by reviewing the hospital electronic medical record system.
Multivariate Logistic regression analysis was used to explore the effect of AL on adverse pregnancy outcomes in women in late
pregnancy. Results A total of 354 women in late pregnancy with an average age of (29.3+4.1) vyears and upper quartile of
AL total score of 3 were included in this study. The upper quartile of the total AL score of the study subjects was used as the high—
risk threshold, and they were divided into low—level AL ( AL <3 ) and high-level AL (AL = 3) according to their AL scores.
High AL pregnant women accounted for 32.8% ( 116/354) and low AL pregnant women accounted for 67.2% (238/354 ) .
The prevalence of adverse pregnancy outcomes was 15.5% (55/354) , including 9.9% (35/354) of macrosomia, followed
by preterm birth [ 5.4% (19/354) ] and low birth weight [2.3% (8/354) ] . The incidence of adverse pregnancy outcomes
was higher in women in late pregnancy with high AL (26.7%, 31/116) than in women in late pregnancy with low AL ( 10.1%,

24/238) (P<0.05) ; the incidence of preterm birth (10.3%, 12/116 ) and delivery of macrosomia (15.5%, 18/116)

was higher in women in late pregnancy with high AL than in women in late pregnancy with low AL (2.9%, 7/238; 7.1%,

17/238)
fold increased risk of adverse pregnancy outcomes compared to women in late pregnancy with low AL (95%CI (1.315,

4.622) , P<0.05) . High AL level was a risk factor for preterm birth (OR=4.832, 95%CI (1.545, 15.114) ) and delivery
of macrosomia [ OR=2.868, 95%CI (1.392, 5.909) ] in women in late pregnancy compared to low AL level ( P<0.05) .

Conclusion High level of AL in women in late pregnancy increase the risk of adverse pregnancy outcomes, especially the risk of

( P<0.05) . Multivariate Logistic regression analysis showed that women in late pregnancy with high AL had a 2.465-

preterm birth and delivery of macrosomia. Attention to AL in women during pregnancy should be enhanced to provide a theoretical

basis for preventing adverse pregnancy outcomes.
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Table 1 Analysis of adverse pregnancy outcomes in women in late pregnancy with different characteristics
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Table 2 Comparison of adverse pregnancy outcomes in late pregnant

women with different AL levels
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Table 3 Multivariate Logistic regression analysis of influencing factors for

adverse pregnancy outcomes in late pregnant women
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Table 4 Multivariate Logistic regression analysis of the association between

AL and adverse pregnancy outcomes

AR IR Wald
LR X

Hijee R AL 1575 0582 7328 0.007 4.832 (1545, 15.114)

RS B SE P ORME 95%CI

el

MRHEREE" BKTAL 0363 0927 0153 0.696 1437  (0.234, 8.840)
ERILS FE/KFAL 1053 0369 8158 0004 2.868 (1.392, 5.909)

TE: "FRIEE TR . ZHERE. Bk FIEASEIA
T ALYRIAST AL | ATIRIBIIRG , R TR AR,
TRV T MR L AR

ANEFERG . AR ERILEER N 9.9%, Wi
BT UIRARIER 8.7% WE X ILEER ), WRESY
A TEACE R AR E SR R O, B R —
RPN AL T AR, 2 RO LAET 0 B A
P T R T A SR B R, A BRAREL AR 1500
TR, RN 10%, It Bk EAwR 7
T EE A B 5 P AR R 5% 2 7= A0 v W ) R e B 4
7 R E AR L PR N 2012 4E 19 5.9% T E 2018 4R
6.4% " BTN 2R AN AR AR T
SRR A, MUBZIWET- I FERERZ—, 1
AEERLENEFTREMKIRE S RAXE ",
e EC AR B & A2 R 2015 4ERY 2.64% % 2021 4F
f3.7% ", SR THER . A RUTIRSS R R AR

Yy

((5JP Chinese General Practice
# November 2023, Vol.26 No.32

faER, BR T HAE AN, AR TR E A E.
BEE = RBOR M5 M5 500, AR S 2 A AN BT
PR, WM TR RAEIRES R & R A . PRI,
KA RAEYRES R KBS A, AR AS R AR IR R & AR
i R S T Qi
32 AL S AREURES R AT+ 354 HlAT R A
PR AL T R KE AL 22404 116 6], ik 32.8%.,
P2 M 7 & A B KO AL SEURBE Lo PE R B AT IR
gh ey Jo R 3 TAROK S AL SR ORI ok, 2
% Logistic [M1H4347 R AL 257 B ARJLA GRS
£, F/KFE AL SN B EIRES R B & A B, X
LUETH % 70 jBFoe st 5 — 5. N BAEIRSS S % 2E 2
AU R R B A IR SE SR, (A S E0X BN ) ATIRSS
JR R R A FEALRA AT 2, BRIl e —
P YRR — AN A R, 2R G R AR [
HAFETE R RN TR, TG A8 R ) S i A e AN A, 4
UM Lo AN SO AZ G R R AN G iR B SRR A I
W I 22 MR O ), ORI AL KPR T 4240
AT YR BRI MR K. eAh, 2T iR A
R RELEE N, BT URMIA B T, PN A iR G
L ) A B g RO B B e A A TR KO Y R
T BRI R R T, TR Z WA RS 6
WARIE A AL, T2 22 TR 2 — R Y& =) ph
2. NI BRI AR R AE RS, Y AR ST
BRI, MRt T RE S A A AR

AHFFE K AT IR 1 KO AL S8 = 14 & Ak
RS, L= R DL R AL B 2k, AR R, 24
YA AR 300 18] A9 AR TR S S Ry 2 B8 i = ) s A
R 200 o A O B T R G, il A RGN
A LT, FHEBUA AL K Fhm; RAERREYtESm
TRRE RGN, BN A RAT YRS R 5 etk ek
AREIS R, 9T R W AR URIIAS R 323 e =
I MR A R BT R g RS 2 AL TR 5 U U I 4 4 2 )
FAE BT ) — I L P BEALIG PR I 5T i i
TR R AL A0S R RV A R R R AR
AR N L AN, IR R E T B £
AW OAER L DA N N A S | S T YA ) = B Ly PN
(PR 2 AT B B R IBE AR A, AR 2RSS 2,
AT 5T 45 S e DA WR I 30] Lo P iR KSF AL JE B R L& A
MG R, K AL SRR Lotk B K LAY & A2 R
B AR AL 11 2.868 fi5 . FL R ILIK & A 5B il b
AR KRS 2 TR A i i /K S e T
PUAS ARG H R R GRS, ALES
LI R G BRI bR, BEASAL g 4 i S e R R 4
AEBIIRE . 2P KR R AT IR S IR A
Wi ETF, AR KU — AN R IR Y ) 1
WURIAN VI IR LI AE R AR, BT AR 1T R



CPrMBEEEES
2023118 H26% H328

I8 PR 2R 1T P i A0 Ay ORI L PR A A A iR
B AET, R g SR 2 i Y R B
DAL PR 3, SRR LB .

Z5 b, AR S REWIAT IR 2oV S KF AL 7K
SELSHEINE L BRI A A KU . AL AR A i LA
MEPERIMINEE S A bR, REISHCN A T HL VAL HLIA T
PEPER LA DI RE S o A R IR0 Lo Pk i 7K 7 AL i 1
U R HA SRR R T B far 5 | R ) 2200 A B R G D RO
T 4 8% 22 53 000 ) o A 5 2 — R B0 T A B B gk A7 4
i, Y ALJKEF& . 2R GEMIRRRIE, Alhe
ST IRIX — it FE, FEORN RIAEIRES /M kL. A4
WAL 3 PN RATHRSS Ry, AR 2T e KA
A, HIHEMEASIBFTY, IS BEANAE Z AR R AT IR
ghJmy, BRI IRIN o PE AL 58 R AEHRES Jy 1 5
WA ST EAIL

YH TR : EWRRFe LR R T B R F A
o dE, SRBERATERFSH; TURBEELL; A
B AR G oA R . R B e ATk,
Mgy 7y . AL TEADIER ;s & B4 5 AT A6 BARIR
i AR A AR, REERALF TR,

AXTA ¥R,

SE Lk

(1] e, fLdefe, Bk mr-fhes [M] o p . dbnt: AR DA
Jiit, 2018.

[2] RYAN J G, DOGBEY E. Preterm births: a global health
problem [J].MCN Am J Matern Child Nurs, 2015, 40 (5) :
278-283. DOI: 10.1097/NMC.0000000000000174.

[3] MWANIKI M K, ATIENO M, LAWN J E, et al. Long—term
neurodevelopmental outcomes after intrauterine and neonatal insults:
a systematic review [J] . Lancet, 2012, 379 (9814 ) . 445-452.
DOI: 10.1016/S0140-6736(11)61577-8.

[4] EZREDAMFEZ R4 P E ARG E—2022] M . Jbat
PR R RIE R A, 2022.

[5] VREKOUSSIS T, KALANTARIDOU S N, MASTORAKOS G,
et al. The role of stress in female reproduction and pregnancy: an
update [J].Ann N Y Acad Sci, 2010, 1205: 69-75. DOI:
10.1111/§.1749-6632.2010.05686.x.

[6 ] MCEWEN B S, STELLAR E. Stress and the individual. Mechanisms
leading to disease [J]. Arch Intern Med, 1993, 153 (18) :
2093-2101.

[7] LUETH A J, ALLSHOUSE A A, BLUE N M, et al. Allostatic load
and adverse pregnancy outcomes [J1. Obstet Gynecol, 2022,
140 (6) : 974-982. DOI: 10.1097/A0G.0000000000004971.

[8] YIN X, SUN N, JIANG N, et al. Prevalence and associated
factors of antenatal depression: systematic reviews and meta—
analyses [J].Clin Psychol Rev, 2021, 83: 101932. DOI:
10.1016/.cpr.2020.101932.

Lo Xz, sk=, SRUBE, & . & T 6875 IAR L RN HI T [
PRI A BT e [T ). TP AR BRI AR, 2021, 27(36):
5026-5031. DOI: 10.3760/cma.j.cn115682-20210604—02425.

[ 10 ] MORRISON S, SHENASSA E D, MENDOLA P, et al. Allostatic

load may not be associated with chronic stress in pregnant women,

htips: //www.chinagp.net E-mail: zggkyx@chinagp.net.cn ~ + 4069+

NHANES 1999-2006 [ J | . Ann Epidemiol, 2013, 23 (5) :
294-297. DOI: 10.1016/j.annepidem.2013.03.006.

[11 ] BARRETT E S, VITEK W, MBOWE O, et al. Allostatic
load, a measure of chronic physiological stress, is associated
with pregnancy outcomes, but not fertility, among women with
unexplained infertility [T].Hum Reprod, 2018, 33 (9) .
1757-1766. DOI: 10.1093/humrep/dey261.

[12] CUEVAS A G, WANG K P, WILLIAMS D R, et al.
The association between perceived discrimination and
allostatic load in the Boston Puerto Rican health study [17].
Psychosom Med, 2019, 81 (7): 659-667. DOI:
10.1097/PSY.0000000000000715.

[13]LIY, DALTON V K, LEE SJ, et al. Exploring the validity of
allostatic load in pregnant women [Jl. Midwifery, 2020, 82:
102621. DOI: 10.1016/j.midw.2019.102621.

[14] PN RIEEURSS Ry 5200 K2 A A 3 B oE (D] . ]
T AR, 2022

[ 15 ] B/ Mt . SBT3 24 i 1A 2o AR BRI 3R 37 S5 AN R R4S =i 1) DB
W5 (D] .G LRERRE:, 2018.

[16] WANG D, HONG Y, ZHU L, et al. Risk factors and outcomes
of macrosomia in China: a multicentric survey based on birth
data [ J ] . J Matern Fetal Neonatal Med, 2017, 30 (5) : 623—
627. DOI: 10.1080/14767058.2016.1252746.

[17] CHAWANPAIBOON S, VOGEL J P, MOLLER A B, et al.
Global, regional, and national estimates of levels of preterm birth
in 2014: a systematic review and modelling analysis [J]. Lancet
Glob Health, 2019, 7 (1) : e37-46. DOI: 10.1016/S2214~
109X(18)30451-0.

[18 ] DENG K, LIANGJ, MUY, et al. Preterm births in China between
2012 and 2018: an observational study of more than 9 million
women | J ] . Lancet Glob Health, 2021, 9 (9) . el226-1241.
DOI: 10.1016/S2214-109X(21)00298-9.

[19] HAMILTON B E, MARTIN J A, VENTURA S J. Births:
preliminary data for 2011 [ J J. Natl Vital Stat Rep, 2012, 61(5):
1-18.

[20 ] STANEVA A, BOGOSSIAN F, PRITCHARD M, et al. The
effects of maternal depression, anxiety, and perceived stress
during pregnancy on preterm birth: a systematic review [J7.
Women Birth, 2015, 28 (3) : 179-193. DOIL: 10.1016/j.
wombi.2015.02.003.

[21]ZHU P, TAO F B, HAO J H, et al. Prenatal life events stress:
implications for preterm birth and infant birthweight [J].Am]J
Obstet Gynecol, 2010, 203 (1) : 34.e1-34.8. DOI: 10.1016/j.
ajog.2010.02.023.

[22 ] WALLACE M E, HARVILLE E W. Allostatic load and birth
outcomes among white and black women in New Orleans [J7.
Matern Child Health J, 2013, 17 (6) : 1025-1029. DOI:
10.1007/510995-012-1083—y.

[23 ] PORTER T F, FRASER A M, HUNTER C Y, et al. The risk of
preterm birth across generations [J]. Obstet Gynecol, 1997,
90 (1) : 63-67.DOI: 10.1016/S0029-7844(97)00215-9.

[24 ] MOSSAYEBI E, ARAB Z, RAHMANIYAN M, et al. Prediction
of neonates' macrosomia with maternal lipid profile of healthy
mothers [ ] | . Pediatr Neonatol, 2014, 55 (1) : 28-34. DOI:
10.1016/}.pedneo.2013.05.006.

CHchm BB 2023-04-02; &l FHIB: 2023-06-28)
(ASCHhikth . BIH)





