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Associations between lifestyle and comorbid anxiety and depression in pregnant women
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Abstract:

[Background] Anxiety and depression are common perinatal mental health issues that often occur
together and can have serious negative effects on both maternal and infant health.

[Objective] To examine the relationships between lifestyle factors and comorbid anxiety and de-
pression (CAD) among pregnant women in Shanghai.

[Methods] The study estimated the prevalence of CAD during the first, second, and third
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trimesters of pregnancy using the Self-rating Anxiety Scale (SAS) and Center for Epidemiological Studies-Depression (CES-D) based on data
from the China National Birth Cohort (CNBC) embryonic-derived diseases with assisted reproductive technology (ART) sub-cohort. Infor-
mation on demographics, sleep status, nutritional intake, and exercise during each trimester was collected through self-made question-
naires, the Pittsburgh Sleep Quality Index (PSQl), and the Food Frequency Questionnaire (FFQ). Lifestyle factors (such as sleep status, nu-
tritional intake, and exercise during each trimester) were analyzed using logistic regression and generalized linear mixed models (GLMM)
to determine their impacts on the prevalence of CAD (yes or no) among pregnant women.

A total of 2876 pregnant women were included in this study. The prevalence of CAD was 10.6% (305), 3.6% (103), and 5.5%
(159) in the first, second, and third trimesters of pregnancy, respectively. The logistic regression analysis revealed that poor sleep quality
throughout the entire pregnancy were statistically associated with an increased prevalence of CAD, and the odds ratios (OR) with 95%
confidence intervals (Cl) were 2.817 (1.845, 4.301), 2.840 (1.855, 4.347), and 9.316 (5.835, 14.876) for the first, second, and third
trimesters, respectively, when compared to good sleep quality. Additionally, compared to an intake frequency of 7 times per week, the
frequency of egg intake <3 times per week in the first trimester (OR=2.025, 95%Cl: 1.197, 3.425) and the frequency of egg intake of 4—6
times per week (OR=1.896, 95%Cl: 1.117, 3.216) or <3 times per week (OR=1.906, 95%Cl: 1.082, 3.357) in the third trimester were asso-
ciated with an increased risk of CAD (P < 0.05). Moreover, when compared to a frequency of exercise >3 times per week, never or almost
never exercising in the second trimester (OR=2.218, 95%Cl: 1.220, 4.035) was associated with an increased risk of CAD (P <0.05). The
GLMM analysis also demonstrated a significant association between poor sleep quality, lower exercise frequency, or lower intake frequency
of vegetables, eggs, or milk and an increased risk of CAD (P < 0.05).

The prevalence of CAD among pregnant women in Shanghai follows a U-shaped distribution, with the highest rate occurring
in early pregnancy and the lowest rate in mid-pregnancy. Factors such as poor sleep quality, inadequate intake of vegetables, eggs, or
milk, and lack of exercise during pregnancy may increase the risk of CAD. Implementing lifestyle interventions during pregnancy could
potentially reduce the risk of mental health problems and improve the overall health of both mothers and babies.

comorbid anxiety and depression; mental health; lifestyle; pregnant woman; the first trimester; the second trimester; the
third trimester
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gam  TUAAR
E 7155 (Basic information) (Total population) (Po;?ulatlon "
(n=4393) this study)
(n=2876)
%/ (Age/years) 31.5#3.9 31.3+3.9  0.056
BETEMRMESE (Smoking history) 0.989
=(Yes) 125(2.8) 82(2.9)
7 (No) 4206(95.7) 2794(97.1)
JE {3 (Habitation) 0.104
I (City) 4226(96.2) 2738(95.2)
24/ % 14 (Village) 167(3.8) 138(4.8)
KEE SN/ 7T5(Household 0761
income/ten thousand RMB) ’
<10 212(4.8) 137(4.8)
10~20 1148(26.1) 740(25.7)
>20 3033(69.1) 1999(69.5)
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N2 ‘\ \// = E . N ;
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425942 - . ~
SRR R Urban residents o s 481t REX(OR=3.590,95%CI: 3.045~4.233) (P<0.05)0
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[Note]Among the total population, 62 cases (1.5%) have no data on history
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22 B b, BEEAZE cAD R R EAEEARIFHE

A, 2253 Z 80 CAD BIRE N 6.6%, HHZ
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ITEXEE(P<0.05)0 LI, LUBNSTER=7 X-B" AE
B8, 4~6 JX-JE RYBRSZ( OR=1.606, 95%Cl: 1.324~1.947)
7KBR(0R=1.291, 95%CI: 1.048~1.590) . ¥335( OR=1.304,
95%Cl: 1.051~1.619) & A (0OR=1.347, 95%Cl: 1.102~
1.646) BN, LA <3 /XA B9 5 32 (OR=1.489,
95%Cl: 1.119~1.983). #3135 (0OR=1.598, 95%Cl: 1.313~
1.946) F1Z2 22 (OR=1.400, 95%Cl: 1.145~1.713) BN
5 cAD EREFEMEESRITFXE(P<0.05), I
= 3,

®2 ART FAPIRELESNBARRZEZR. B, BHA CAD 537 (n=2876)

Table 2 Distribution of CAD of natural pregnant women in the ART sub-cohort by trimesters and lifestyle characteristics (n=2876)

Z2 B HACAD(CAD of the first trimester)

Z2RHEACAD(CAD of the second trimester)

Z2REHACAD(CAD of the third trimester)

& (Variable)

never)

n Z(No) *=(Yes) P n Z(No) 7&(Yes) P n Z(No) =(Yes) P

BEBRIR L/ 43 (Sleep status, points) <0.001 <0.001 <0.001

<5(EB%7F)(Good) 1749 1665(95.2) 84(4.8) 2131 2104(98.7)  27(1.3) 1877 1844(982)  33(L8)

6~21(F4£)(Bad) 1127 906(80.4) 221(19.6) 745  669(89.8)  76(10.2) 999  873(87.4)  126(12.6)
BENSAZ (Exercise frequency) 0.068 0.002 <0.001

>3/%-[8(>3 times-week™) 247 225(91.1) 22(8.9) 856  840(98.1)  16(1.9) 1147 1112(969)  35(3.1)

1~2R-FE(1-2 times-week™) 477 435(912) 42(8.8) 514 493(95.9)  21(4.1) 426 406(95.3)  20(4.7)

1~3R-A7(1-3 times'month™) 1109  999(90.1) 110(9.9) 424 412(972)  12(2.8) 391 367(93.9)  24(6.1)

MRS JLF R (Never or almost

1043 912(87.4) 131(12.6) 1082 1028(95.0) 54(5.0) 912 832(91.2) 80(8.8)
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& (Variable)

Z2 BB HACAD(CAD of the first trimester)

Z2rhHACAD(CAD of the second trimester)

Z2REHACAD(CAD of the third trimester)

n % (No) Z(Yes) P n % (No) E(Yes) P n % (No) E(Yes) P
BB 757 (Exercise mode) 0.491 0.324 0.017
LAE$ 4 7 3 (Sedentary) 2315 2074(89.6) 241(10.4) 2210 2135(96.6) 75(3.4) 2114 2010(95.1)  104(4.9)
VEIS Yy wak S
561 497(88.6) 64(11.4) 666 638(95.8) 28(4.2) 762 707(92.8) 55(7.2)
(Non-sedentary)
BRSBNSAE/(R-)
[Vegetable intake 0.002 0.016 <0.001
frequency/(times-week™)]
7 1860 1690(90.9) 170(9.1) 2302 2231(96.9) 71(3.1) 2352 2249(95.6) 103(4.4)
4~6 699  605(86.6) 94(13.4) 439 415(94.5) 24(5.5) 391 347(88.7) 44(11.3)
<3 317 276(87.1) 41(12.9) 135 127(94.1) 8(5.9) 133 121(91.0) 12(9.0)
IKRIBNIAZE/(OR-JE™)[Fruit intake
0.495 0.062 0.004
frequency/(times-week™)]
7 1907 1714(89.9) 193(10.1) 2419 2340(96.7) 79(3.3) 2254 2145(95.2)  109(4.8)
4~6 672  594(88.4) 78(11.6) 323 308(95.4) 15(4.6) 355 323(91.0) 32(9.0)
<3 297  263(88.6) 34(11.4) 134 125(93.3) 9(6.7) 267 249(93.3) 18(6.7)
BN /(ORI [Milk intake
. -1 0.038 0.008 <0.001
frequency/(times-week )]
7 1007 917(91.1) 90(8.9) 1848 1796(97.2) 52(2.8) 2057 1973(95.9) 84(4.1)
4~6 750 673(89.7) 77(10.3) 522 499(95.6) 23(4.4) 404 373(92.3) 31(7.7)
<3 1119  981(87.7) 138(12.3) 506  478(94.5) 28(5.5) 415 371(89.4) 44(10.6)
BB NI/ (R-[A7)[Egg intake
0.306 0.002 <0.001
frequency/(times-week™)]
7 1217 1095(90.0) 122(10.0) 1802 1754(97.3) 48(2.7) 1886 1816(96.3) 70(3.7)
4~6 761  685(90.0) 76(10.0) 586 (94.5) 32(5.5) 546  498(91.2) 43(8.8)
<3 898 791(88.1) 107(11.9) 488 (95.3) 23(4.7) 444 403(90.8) 41(9.2)
A1t(Total) 2876 2571(89.4) 305(10.6) 2876 2773(96.4) 103(3.6) 2876 2717(94.5) 159(5.5)

[ HESREIEAMBELLE(%) .

[Note]Data in brackets are composition ratio (%).

&3 ART FAATIBARIRZAZRE. . BEAEEANS CAD RREZIELEIIFL R GLMM 734 [OR (95%Cl) |

Table 3 Logistic regression and GLMM of lifestyle and prevalence of CAD of natural pregnant women in the ART sub-cohort by
trimesters [OR(95%Cl)]

& (Variable) 432 (Category)

Z22HA(The first

trimester)

Z=rhflf(The second

trimester)

Z2BEHA(The third

trimester)

2£Z2HA( Pregnancy
period)

BEBRIR S (Sleep status) <593 (R¥F)(Good)
6~2153(F{£)(Bad)
JBEDSTER (Exercise frequency) >37%- A7 (>3 times-week ™)
1~20%-J&7(1-2 times-week™)
1~3%-87(1-3 times-month™)

MAZTLFF(Never or almost

never)

&5 75 (Exercise mode) LUES# 4 7 = (Sedentary)
LA3EERAA 75 9 3 (Non-
sedentary)

BREABRNIRZE /(K- ™) [Vegetable

intake frequency/(times-week™)]
4~6
<3

IKRIBNIRZ /(K- ™) [Fruit intake

frequency/(times-week™)]

<3
IHEBNIAE/(R- B [Milk intake
frequency/(times-week™)] g

4~6

2.817(1.845~4.301)"

1.645(0.525~5.157)
2.068(0.719~5.945)

2.159(0.749~6.226)

1.292(0.766~2.179)

1.403(0.868~2.267)
1.050(0.541~2.038)

0.724(0.432~1.214)
0.616(0.295~1.283)

1.607(0.886~2.914)
1.744(0.996~3.054)

2.840(1.855~4.347)"

1.869(0.945~3.696)
1.134(0.517~2.488)

2.218(1.220~4.035)"

1.042(0.633~1.717)

1.428(0.843~2.420)
1.023(0.437~2.394)

0.905(0.481~1.702)
1.594(0.715~3.554)

1.193(0.690~2.064)
1.451(0.848~2.483)

9.316(5.835~14.876)"

1.234(0.620~2.455)
1.654(0.864~3.166)

1.057(0.600~1.862)

0.885(0.534~1.466)

1.030(0.564~1.881)
1.450(0.635~3.312)

1.167(0.635~2.144)
1.182(0.566~2.469)

1.022(0.563~1.855)
1.637(0.935~2.867)

3.590(3.045~4.233)"

1.247(0.935~1.663)
1.313(1.003~1.718)’

1.706(1.348~2.161) "

1.100(0.898~1.346)

1.606(1.324~1.947)"
1.489(1.119~1.983)"

1.291(1.048~1.590)"
1.265(0.959~1.669)

1.304(1.051~1.619)"
1.598(1.313~1.946) "
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4R 3
# i # # i #
T8 (Variable) 43%(Category) Qifﬂ(The first Q‘:P“}?(The second QE@}H(The third 2ZHA( I?regnancy
trimester) trimester) trimester) period)

BHRIBNIMZE/(R-JA ) [Egg intake ; _ _ _ _
frequency/(times-week™)]

4~6 1.147(0.637~2.066) 1.545(0.928~2.573) 1.896(1.117~3.216)" 1.347(1.102~1.646)"

<3 2.025(1.197~3.425)" 1.159(0.649~2.070) 1.906(1.082~3.357)" 1.400(1.145~1.713)"
[ 3F 1**: P<0.001, *: P<0.05, BEERIN. IBEISAEM A BEFBAS I BRI R >3 R A UERL R E"7 R-BERBR,

[Note]**: P<0.001, *: P<0.05. Sleep status, exercise frequency and mode, and nutritional intake use good sleep quality, >3 times per week, sedentary, and

7 times per week as reference, respectively.

AARIAE LB ZEZE, . B=12
B9 CAD BIRE, HOEIEA NS CAD BRERXEL
R&I, FEZHZE CAD BHRERE UV ENH, &
RHES, ZHHRR, BEAREES RS CAD
BREN, BEETEDTES, SPREER I ES
R EILI cAD BIRE, 2R BBARBNERBAR
ZHhAREMIESIME S REH CAD BREFEX
BX, AP HTER B ER, BERTRME, BIXMIEE)
SREMERS. FR. PIBAMEIYS cCAD BIFENX|,
POIEINE %o

KR, DX 42 HA cCAD BIREN 6.6%,
5iadt. #ALEEH 2237 12243 CAD BIREMRRLE
R6.3%) M, & FIL 7 "(2.7%) F 8 K F) ¢
(1.5%) , BARFEX"(9.3%) M E(17.1%) . B
RAM, CAD BEREEENZAPE THEBEEY,
AR A, 2243 CAD BIREE =N EHNEIE T,
3579 10.6%. 3.6%. 5.5%. HEEFEHRBETR, Z
BSEE. MK FEEEZEXEK, 2 UESH, BR
KD HH 14.2%. 12.6%H 16.9% ', B &, § 3 Z2HA
CAD BRENMRLERA—, XA sESHFTABEM
AORFENEEZARERAREEERE X, Bifi—
TR TR

KR LI, ZRHAEFERZAEIEEEM
CAD EBHE N, BEAFITZEER cAD IR BT,
BEER RO AME S5 SR CAD BH X G % (0R=7.88,
95%Cl: 3.83~16.23)", MEMRZHITEER IS 2
— B HNERAY X B, meta DITERE TR, BERERKR
RMESZHERE. IR RAFEEEZ XY, E8F
BENE, DIEERMERRR Z M XE TR WA
B9, EHH)SRL0 & TN, BE AR BT BE 3BT T A - 2 1
S R OIBRERERF MY, FRERE—TIR
TREFHERK AN FREZAOBERRNEEER,

AAREM, ZHREMNRHLFERESHNZEA

CAD EBRNXIE 0, X5 FEIF AR 4 RAERE
X IM I A BN Z MR AT IR R A T, &iEthsR
EZEMEEE, IMERXPLFEME, Bizmh A NS &R, 1
BRROR T XY, Xt 5 AR E REM. thoh, EH3den
BRBMNER —RAENRRE TR, Eoh5aE S IERH
£EEX, BS cAD xBERAEEY, RITHREMRSR
K, TG INZ A MR K FH BT T B AN-EE(4-
S _EBRIMBIR B R B, XS ER R BRI = A FR AR
20,

BEEMMAMERE, EFBATREEMAKTARNL
L3 K R E = N, XS £EFE . AR = A 2 s
KAAREM, 22, BIHAEEEBNAR(<7 XA
A AEIE AN CAD BRE., B E L H X2 HA CAD BR
EE5EFBANXENHAR, N VERRSPHTE—F&
FESINEB S EF RN XKEL, BER R —. @0, #i0
WHIR A, ZHALIGRSE. KEMPBR AN ETWEFIE
NAJBERR R EE R R E XL, BHAM R E R, B
RMEXBNIEXSMEBBHREEHEX, FELD
EMRAEAI LR KB ERERER, 0, B
A BB E RS ERE, LU, R, &, IMBEAAE
HABEEMINBEREEEAS, BERXPEEHE
MBS, AMKBANEAIEMAHZEBERM s-28
B&, XY R Al (& B S R B A 2R 1% 5%, X KRN
TBE P IEIS SR, E M BeTE R, AR
EAFNHIP R IEEEER,

BRAZURTE D AT, KIARERE GLIMM R REE
MEHEZHR NS CAD MBI XEL, ERETR, EIR
WARERBRENEEIMENERR. L PHEEBEAN
MEE) S cAD BREN I INEFEE R, X—ERM
S5REAR K. MR meta 2N ER, Z2H
KRFERBANME S E S, IEBXEXRIARLE L
=5, EREXBRNEH—TRE,

KAFRETF CNBCINE, BE T LMK TR
HAZ BT s CAD BIRE, TE1E 61 7 AR HFE RSB0
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BRRFEFRRNEM L, R Et DT ER.
EFRRBAREHRAFEEAINS CAD BREAVE
BTE MNP KEX. AARFE—ERIRRME: OZH
HREABERIATROEERHITIHE, BRZZ M
PRIZE, AJREFE(S S IRfE; @SB BEIRHE
EETHRMZRIEHRS, JEFE—ENEIZ R
f&r; @EEA NI LA, TEeEE B RN
ERYEEHR TERNS CAD BIXEX.

LR EFRIR, AR KL T CAD BB AL,
I AP R KEX D7, K I HABERRAR T, BRse.
B/E PRBNARLITEINR S CAD WRFE XK.
ZERRTRENEES AR TRERO
ERERKT, hASRENMESENTNE DA
RlaRPraRESE, BN N1ES2ARE RiFHERE.
GERHE R KTERHHKRIE, LUeH 2 ER,
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