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Association between placental cortisol and neurodevelopment in 3-month-old infants YU
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Abstract:

[Background] During pregnancy, negative emotions such as anxiety and depression may induce
cortisol disruption. Cortisol can be transmitted to the fetus through the placental barrier, thereby
affecting the neurodevelopment of the offspring.

[Objective] Toinvestigate the relationship between placental cortisol, maternal depression during
pregnancy, and neurodevelopment of 3-month-old infants.

[Methods] From September 2022 to September 2023, 171 pregnant women ordered routine
prenatal checks at the obstetrics outpatient department of a tertiary hospital in Ningxia were se-
lected using a prospective cohort design. After providing informed consent, these women partic-
ipated in a questionnaire survey that covered general individual characteristics, prenatal depres-
sion, and sleep quality. At birth, placental samples were collected to measure cortisol levels using
ELISA kits. Follow-up assessments on the neurodevelopmental of 3-month-old infants were con-
ducted using the Warning Sign for Children Mental and Behavioral Development. LASSO regression
analysis was conducted to screen the influencing factors of depression during pregnancy. Huber
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regression analysis was then applied to assess potential linear relationship between depression during pregnancy and placental cortisol
levels. Log-binomial regression was used to analyze the linear relationships between cortisol levels and neurodevelopmental delay in 3-
month-old infants. Additionally, a mediation effect model was fitted using R 4.3.3 to assess possible mediating role of cortisol in the asso-
ciation between prenatal depression and neurodevelopmental delay in 3-month-old infants.

The positive rate of prenatal depression was 33.33%. Nine factors affecting prenatal depression were identified by LASSO re-
gression, including rural residence, high school education or above, extroverted personality characteristics, moderate early pregnancy re-
actions, baby sex expectation, prenatal anxiety, family dysfunction, exposure to stressful life events during pregnancy, and moderate
prenatal sleep quality. The Huber regression model showed a positive linear correlation between prenatal depression and placental cortisol
(P<0.05). With or without controlling confounding factors, the results of log-binomial regression modeling showed that cortisol levels
were associated with a reduced risk of neurodevelopmental delay in 3-month-old infants (crude model: RR=0.988, 95%Cl: 0.976 8, 0.9996,
P <0.05; adjusted model: RR=0.988, 95%Cl: 0.976 4, 0.999 3, P < 0.05). A mediating effect of placental cortisol between prenatal depression
and the risk of neurodevelopmental delay in 3-month-old offspring was found statistically significant (P=0.045), accounting for 67.0% of

the total effect.

Prenatal depression is associated with elevated placental cortisol levels, and higher cortisol levels are found to be related to
a lower risk of neurodevelopmental delay in infants. Placental cortisol mediates the relationship between prenatal depression and infant

neurodevelopment.

prenatal depression; infant neurodevelopment; placenta; cortisol; mediating role
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Table 1 Basic information of 171 pregnant women
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Figure 1 Risk factors of depression during pregnancy by LASSO
regression and 10-fold cross-validation
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Table 2 Risk factors of depression during pregnancy by binary
logistic regression model
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Table 3 Linear relationship between depression during pregnancy
and cortisol in placental tissue
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Figure 2 Risk factors for neurodevelopmental delay in 3-month-old infants by logistic model
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Table 4 Correlation between placental cortisol and
neurodevelopmental delay in 3-month-old infants
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[ L ab ﬁ%ﬂgﬁgg@%ﬁ&éﬁfg -0.024 -0.062~0.000 0.045
BN gfggg%gm%”‘ 0.059 -0.053~0.170 0.284
FRITRURL & EE ab/c — -0.670 -7.402~5.120 0.541

wWww.jeom.org


www.jeom.org

#445-5723: &% | Journal of Environmental and Occupational Medicine | 2025, 42(4) 425

YEHREA N L A TR IR AT HA, LML HA B S
5 HIME R oh R O IR )R, o A IR BRI AR IR /0 &
o R RERBx, ZHINE SRR B REEKFEFH
BEX BEEREKTEARN 3 BIRE) | HELE
IREE MU BRBRIEE %o

ARART, 171 B2 AWIMEBHAM RS IX
33.3%, 5 2022 FEPEEFVIXTTF 462 HIZAMIAE
HEREAR—(33.6%), BETHREALE"TF 2019 F
Y 4 KERH 818 B R ITRIA R k18 (28.4%) Fl
Avalos " F 2011—2013 FE X} 1160 R 2 MR E
(14%) . BHFIEH, WA S REUWNE KT IR
BEHRRLT 19%~25%, M WNERITIRERINER L
RELTF 7%~15%"", XA RIAEE ML T HEFE
TEHX, WNKFELERE FHRERTKE, WLt
BHNZEEINERKF RS HithATE A . EF AR
HEXUARRE X NSHRERZD IS LI,
BEMARN. ERIFTENAR. TIREHRNZE
B, ZHAKE. RENERER. Z2HREHMSRE4M
IR B2 EMNZEINE A E LIS TFHEAZE, 7T,
ZFEN REXFREK. ABRBIMERSR, URIE
MEEFEB NS TR RAINTNEER
= BRI ERBRANBREZ MK, XEHSE
FERIRES IR ZHRINERRI KPR, EIREE R 1R
RTERHOEEENIENTEN, AT REA0EE
RENREM, b EXNEEZPRESEZIFNT .

MR B S Z2HEMAE BT LA X, I
ZKFBR B, 15 22 ER AN MR R AV G N, X AT EE
2000 K o P Y 18R 42388 0 S 17, T S BB AR s A3
BRAEREY tesh, Z2HRM BARIE., BRI E TR UM
SRR AT REIN E 2 AR O IB A IE, FiR—5K
INA, B TFINERR ST, B2 REEKFERNZ L]
BEEMHEZFMNBERY, ERLEERT, NTESS
HSe R R REKFRFAS, XAl fES 1M RER
SEX, ARNBEFEHEE KBENOEBES, MK
REZER B AN —FEERN, YZ2ELTFE
R RS K, A RE @I R R RAE R M EIRS) LA B M
2R, RERERAEBHEIERZSHEEMRHANS
JLIER, EHARELIEEAE RS, SERRE, 45
R F KBRS ™ E B RGBS Y, B2 REE/K 4547+
5, B BRERNENL, a2 E R RESEE
EARR) LY BRI REEERATRES IR ) LIV K
IR, RFEEHERESFE@EAXEK, SRR

BEREREER 100%, ZENESKREEREA
BEMXR, BAUREBREREKEIENS 3 BiRE
JLHRELABRENKFRBEX. X TEAERBME
S5FRBEAGZBXBHNARERS, BELF—
S5FKMRERFT—HHE, BIARXT 832 B ZMAZ
FHTMBEFREBEERERENE, RMEKFEAS
S5RRENEBEKFEERER X, 1saksson F»h@id
70 2 ) LEIRR 32 A& B 22 oh B HA B 0 R R TR B2 TR FE
e, 59 %) L EFMERNAENRES. 54
R RIARER—HHE, ERRIUEERASY
1008 ¥3 52 A BEAF MAER BB R HATIE, A ME
5)8®4E%E BSID MiAF D EIEEX. I, B—
TR RWIER T LBEERPERENRREKTS
INHIBENZIMB X, b2 T, BeaRENKERES
(MF)22) LB =K (Bayley Scales of Infant Develop-
ment, BSDI) iREFHI 3 #E X, IREBB—TMPAGIRF 5K
WL, ZRAEKRENEREREKFES 12 A
BILEHEBREIRE X, AMZEEHRE 2K TR
s 12 BN EBE I HEE XY, XLEHRER
BIRTBERBRERERANELET. Dt AF
BXEK, FAAHRERZEINA—HMEAIESHR
’IT. BEARENAFEIH LR R EFE RN B B2
IKFERBEE X I, KRAREDTERESE)L
HERBZEINX RN, REESTHIRERRFEE,
BRERIOEZABREGZE. ZHERANKI. FIREE. &
FTRAERFHNRERE L, ZHERRR. MEAE
FENEFNAYsEmERNEE LT A,
REELZHRR, MAZAERRR. FIERAREE
EELMRRAZRHF—THEZHRINEL. B REEKFE
5FRAMERALRENFE-RNXR,.
SENEEETRRREPISERESESH
JLEARARRESEBZBRAXEK, MPRGZRAZE
EEBAMREANEELRE, KAFIEL Huber [E]
AR BRI S B2 2 WM IEAEX, log-bino-
mial AN IHERBETREBEERES 3 BieE) L1
ZRBBREZIMNEX, ALAHRIRIZEEERER
JRESN SEHRINBSHER AL B ZEIRIREL, H
BT T PR DML, 5R BRIRERER
EZHIAS 3 BiRE) LME R BREXKEAA
AR, PN L6 67.0%, BRDTERETR
XN FIERIT EHFIRERRIEE] FE, E LR EEH
ERN B ELFREXR P ST B, XFIEER
HFEFEERN BEANHNEIRESEHRSHH,
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BRRBEFEEREZL: B, RARELR
BRI, AIRERFIERAIMEN, EREEFAFLE
MZ ARV EASGIE, EUR, 11-B R E K E 2R
= B§(11B-hydroxysteroid dehydrogenase, 11B-HSD) 2
BT ZREN—XEENRRE BRSNS, fEf
RELEYEERINER PUMER (WK FRER) ¥ A TElE
U RTRIAR) , fRIFBS) L 2l =5 RO BHAKE 52 BT
RKFIR M, BRFRHRITERZAER P 11p-
HSD2 EEIE MK T TAL M0 LAISIIE , 3X A BRI T X
TRAEESRHERRANIE. R, TRAR
WANNRARNRAZE > 14 BNZEE, BERIBERE
RIE— NIRRT 8] R #1T, REEWEE R Z YA =
KT ERHNERAVIF 4 1 BRI ERIE, oA EHDEBIE
KA RE B4 42 AU BT (8] ZAFIE. BT MARBEEERR 5
5 XY (8] B B B IR, REIFY BV 2 HRINAR = BB &%
TR BN R ) LE KA B=ERRARM. RENHR
REEZRRZ I E R IE X T ERIER K TR K
18, IR HER R o

SR, AR RERETZHRINEISREK R
BEKTEASEX, RERREKEASH 3 BRE/L
HEEBREXLIZFRE XK. REPNAMNDHTER
ETREHRNEBRSE) HERXEXAPHNERZEMNA
RRERERETZHINTSE) MERE 2B/ EE
BNAEERITEEN BRNARNESEEESRIT
FEXH. XIRREN L EANERXTEE) LHE L BRY
T, BREEREKEE—ITEENZEBER, [
BB A 2 FRRINER TR T H M.
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