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[Abstract] Objective

depressive symptoms during the second trimester of pregnancy. Methods This study was based on a prospective birth

To investigate the association between serum sodium and potassium levels and the risk of

cohort of pregnant women who registered at Chongqing Maternal and Child Health Hospital, China, between 2018 and
2020. Depressive symptoms were assessed during the second trimester using the Edinburgh Postnatal Depression Scale
(EPDS). Serum sodium and potassium levels were extracted from electronic health records. Logistic regression models
were used to analyze the association between serum sodium and potassium levels and the risk of depressive symptoms.
Results Among the 1429 participants, the prevalence of depressive symptoms was 52.76%. A significant negative
association was observed for serum potassium, while no significant association was found between serum sodium levels
and the risk of depressive symptoms. In the fully adjusted model, the highest quartile (Q4) of serum potassium was
associated with a lower risk of depressive symptoms compared to the lowest quartile (Q1) (odds ratio [OR] = 0.715, 95%
CI: 0.531 to 0.963). Conclusion
the risk of depressive symptoms during the second trimester of pregnancy, whereas no significant association was found

Within the normal physiological range, serum potassium levels were associated with

for serum sodium levels.
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2 218 participants from the Women and Childrens Hospital
of Chongging Medical University participated in the
mid-pregnancy depression scale assessment

2 diagnosed with depression, schizophrenia,
or other psychiatric disorders within 1 year

before pregnancy

0 diagnosed with depression, schizophrenia,

or other psychiatric disorders from conception
to the time of registration

30 did not complete the mid-pregnancy

depression scale

282 with missing blood test data

96 with abnormal weight

351 with missing data for covariates,
except for household income

28 with abnormal height
0 with abnormal BMI

1 429 participants for association analysis
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Fig 1 Flow diagram for participant selection



238 PUN S22 (B2 )

5 5745

&, Az T2 A AE G A, 1 i3 b SCRRUE
WEREAEWFFE T C e S BA B R (5 B8 L 280%™, EPDS
HBELONZH, B H Y R4 2w R
(Likert-scale), 73433 L N OFI| 343, & /01 053043
EPDS /5531253 B L e SCHA IARIEIR o
14 RBEFEZERNE

07 R N\ Y 6 0 N A 7S 2t 184
5, BAA i mmol/Lo MLV RS 3 7 22 v 0 28 2 06 30 50 B
SRR I YRS I s 0] 55 U AR B A e 3 5 JT (B A A —
) 22, (HIZ I ) AN 23 X6 45 5™ A 3 52 e . HUR R 7
T, MG FRKTAZ BINUATR AL 097 4% I, 7570
3 PP R R BB PR 90 CUnse A L B AR SE TR ) B
BT, 38 AR AR R RSB N . [RIIs, EH
PR AR, BRARBEIE RIS AR IAE SR B 1l
i, A — R A TR RN BT B, T DLA BRI
TEIZIF R B N, B A58 22 10 00 ILTR A0 L BRSP4
1.5 HE=

FETBRAESCHR™ ), ARBF SR LA T PR 5 4R
ZERIA TR TS 2 (body mass index, BMI) , ZH FERE (1
KU mhairh % R AR BiE &L ) FEE R

g A (<12 000G, 12 000 ~ 19 9997, 20 000 ~ 59 9997T,

60000 ~ 999997, 100000 ~ 199 9997T, >2000007T) | Z#Hij
TAEEOL A TAE . AR TAE)  WARNG B AR W
WA B ) L AR AE 5 CAAAR TR . R | il ) A B A
S CERHUP AT TGS . Hh, #5555 % W
TET A 2R 458 L WA, DU S ikl s 5 AR A R
155 1B W, D0 S Sk WA o T R AR ) D s v
ol FHAEREHOL S 5 REUE /MR E I 0, K
TN BRIES . A, R R SRE A K i B
B2 (1514.89%), K HEBR G2 AHE W] B S 0L B2 I 7,
HCR H 2 BT ANEAT MR IR . A5 SR e 2
e I L BE PR . R L R I S A ORI A,
SR TCAHDCEHE o 38 3 A% A 2 W S AR, e AIETE X 42
T A2 1R S B2 W R L, 36 A\ Hi i B 12
SEWEIRIE, o AHCE DS R TRR AT  T, BR AR
1052.72% . R PRARBURG E 1, SOAS TR 8% A Wi 3 0T
i, B b3 R 2 I HEBR 5 AU 53 HT
1.6 FitFEAE

S Al X + sHlR, 432870 i A LU A AR, d
1t R RS L R U7 22 73 7 (One-way ANOVA) HA%
Ha) =R, KT 2K AT (variance inflation factor,
VIE) WS MR S R A Segk . R Hlogistic [Pl AREAIPRER

I 5 . B F5 2 F AR RE IR KBS 16 R o 2
VABREAR A 502878 B o T A . B KSR DU 4313 4
(Q1~Q4). METFIERMRE, AUFF0K L ikTehR LT
1#50.1 mmol/L K BN HEAT 44T o AL — (AR AF Y . A5
RN e S AT R . SRR R (AT
U0 BB 43 BT DR EL 1043 EPDS (19 97 25 I FL 1 5
QR HL134 HEPDSI i 2 I S ; QK EPDS /41 K il v
B AP A R T AT HERRTE R M
SRR IT R R 22 05 AT 3 A o 1 FHREE 7 34
(4.5 1A HEATGE I 2E 5307, R RIS, o = 0.05.,

2 #R

2.1 EAKIER

TF 5% X6} 52 1) L B 7K SF L I 38 B 7K 7 B SE 4R R AR
SERVE DL IR I B SR LRIBRF 62, HRgh A 142944
ZA, BRI 29.38 , T A A IARREAR 1 22 107544,
K 3K52.76%. BRI §4 2 5 (< 135 mmol/Lag =
145 mmol/L) i MAIE90 N, 156.30%; 4 BHLIML T # 2K A
(=<3.5 mmol/La% =5.5 mmol/L) i MEFE T A, 50.07%.
2.2 M0iEH. $RKF 5 Z b BRNERAE IR 29 KU Fr) S B

JIT A R F) P A VIFE <2, 36 W Py A ] G ] (g e
Ae, 4R H1240VE HEPDSHY i A5 e SR I, 1429 A
i H 754 BIIMARE IR o AR AL — SRR — i i 1 v 4 K
F(Q4) SMARRE IR KUK 34 2 HAH & ( HL B HE (odds ratio,
OR)=0.724, 95% & {5 X [A] (confidence interval, CI):
0.539 ~ 0.969, P=0.030; OR=0.715, 95%CI: 0.531 ~
0.963, P=0.027) o AH—F1 {14 ML 7K -2 5 SRR AE
AR TEGE T2 6 . PEIL#R L,
2.3 HRESHT

R FH1070E S EPDS Y i £ i SHELS , 1429 A i
A i 1097 FIHMARAEAR . VS 4N . BFACE 5 4 AR i
ARSI TEGE 25 K . L2,

5K 1353 VE D EPDSHY I SRS, 1429 A Hhiidr i
SSOBIMARIEIR o 1501 f £ 3 1L 35 4 K7 (Q4) S5
IS A R XU 11 7 S I B8 PR B (OR=0.729, 95%Cl:
0.537 ~ 0.986, P = 0.041; OR=0.714, 95%ClI: 0.524 ~ 0.972,
P=0.032) . G-I A I3 407K 75 AR SR XUBS: TE 4t
TR R, TEILIRI2,

VSEPDSI U LI |« SA7KV-VE N i S8 B AT 3 B
R, AR — ) 1L 355 0 2 T 55 IS E R RS 114 671 S EBR Dr
Rafd, 15 40 K SF- 4 FFH0.1 mmol/L, EPDSHE 43 />
6.266%; (f=—6.266, 95%CI: —12.455 ~ —0.045,
P=0.048) . 55 [ 1L 35 B K -5 B AIE DR XU S 301 %



1 BRAE S MUIBN . HKCF 5 2 ST AR PR XGRS ¥ G IR PR B 5 239
1 LogisticEl/FEE S MEN . SRS 25 2 FHMERER KB I KB ( n=1429 )
Table 1 Association between serum sodium/potassium levels and depression symptoms during the second trimester (n = 1429)
Serum sodium level or serum potassium level
Item Q1 Q2 Q3 Q4
OR (95% CI) OR (95% CI) P OR (95% CI) P OR (95% CI) P

Serum sodium level

Model 1 1 (Ref) 0.811 (0.611-1.076)  0.147 0.844 (0.636-1.120)  0.240 1.043 (0.783-1.391)  0.773

Model 2 1 (Ref) 0.905 (0.666-1.229) 0.521 0.827 (0.611-1.120) 0.218 1.069 (0.780-1.463) 0.679
Serum potassium level

Model 1 1 (Ref) 0.865 (0.639-1.172)  0.350 0.815 (0.625-1.062)  0.129 0.724 (0.539-0.969)  0.030

Model 2 1 (Ref) 0.873 (0.642-1.187) 0.385 0.833 (0.637-1.089) 0.180 0.715 (0.531-0.963) 0.027

OR: odds ratio. Model 1 was adjusted for age. Model 2 was additionally adjusted for pre-pregnancy body mass index, education level, household income,

employment status, smoking status, alcohol consumption, and physical activity.

| Serum sodium level - Model 1 Serum sodium level - Model 2
EPDS Q ! OR(95%CI) P | |EPDS Q ' OR(95%CI) P
=10 Q 0.81(0.58-1.12) 0.195 | =10 Q2 0.80 (0.57-1.11) 0.181
@ " 1.05 (0.75-1.49) 0.759 Q3 " 1.06 (0.75-1.49) 0.750
Q4 v 1.12 (0.80-1.59) 0.517 Q4 : 1.08 (0.76-1.53) 0.678
=12 Q — e 0.81(0.61-1.08) 0.147 | =12 Q2 ; 091 (0.67-1.23) 0521
Q3 D ——— 0.84 (0.64-1.12) 0.240 Q3 D — e 0.83 (0.61-1.12) 0218
Q : 1.04 (0.78-1.39) 0.773 Q4 : 1.07 (0.78-1.46) 0.679
=13 Q —_—— 0.81(0.61-1.09) 0.169) | =13 Q2 —_— 0.81 (0.60-1.09) 0.168
Q3 : 0.95 (0.71-1.27) 0.735 Q3 : 0.94 (0.70-1.26) 0.683
o : 1.00 (0.75-1.34) 0.999 (o7} : 0.96 (0.72-1.30) 0.964
0.50 0.75 1.00 1.25 1.50 0.50 0.75 1.00 1.25 1.50
Adjusted OR (95% CI) Adjusted OR (95% CI)
| Serum potassium level - Model 1 Serum potassium level - Model 2
EPDS Q ! OR(95%CI) P EPDS Q ' OR(95%CI) P
=10 Q 0.89 (0.63-1.27) 0516| | =10 Q2 0.90 (0.63-1.29) 0.580
Q : 0.96 (0.71-1.32) 0.822 Qs : 100 (0.73-137) 0.994
Q4 v 0.90 (0.64-1.27) 0.540 Q4 r 0.90 (0.64-1.27) 0550
=12 Q : 0.87 (0.64-1.17) 0.350| | =12 Q2 : 0.87 (0.64-1.19) 0.385
Q3 —_— 0.82 (0.63-1.06) 0.129 Q3 —_— 0.83 (0.64-1.09) 0.180
U ——— 0.72 (0.54-0.97) 0.030 QU ——— ! 0.72(0.53-0.96) 0.027
=13 Q L 0.86 (0.63-1.17) 0.337| | =13 Q2 L 0.87 (0.63-1.19) 0.373
Q3 —_——————— 0.80 (0.61-1.04) 0.099 Q3 —_—————— 0.81 (0.62-1.07) 0.137
U ———e—— 0.73 (0.54-0.99) 0.041 U ————————— 0.71 (0.52-0.97) 0.032
0.50 0.75 1.00 1.25 1.50 0.50 0.75 1.00 1.25 1.50
Adjusted OR (95% CI) Adjusted OR (95% CI)

2 AEEPDSIERET ( EHH=12; HREMESH =10 X =13 ) miFMH. HKF5ZREIIERERREHORKRKE

Fig 2 Forest plot of adjusted ORs for depressive symptoms associated with serum sodium/potassium quartiles across different EPDS cut-off points

(primary analysis: score =12; sensitivity analysis: scores =10 and =>13)

EPDS: Edinburgh Postnatal Depression Scale; OR: odds ratio. Reference group: Q1. Annotations for Model 1 and Model 2 are shown in Table 1.
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Fig 3 Coefficient plots for the association between EPDS scores and serum sodium/potassium levels (continuous)

B: partial regression coefficient. Annotations for Model 1 and Model 2 are shown in Table 1.
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