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Abstract; Objective), To construct a predictive model for assisted diagnosis of maternal perina-
tal depression (PND.) based on machine learning ( ML) algorithms and to evaluate the performance of
different ML dlgorithm models. Methods A total of 5 814 pregnant women (4 665 prenatal study
subjects and.l 149 postnatal study subjects) were evaluated using the 9-item Patient Health Question-
naire Depression Scale (PHQ-9). A total of 19 scale dimension variables of 7 Scales and demographic
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characteristics were collected as observation variables. Prenatal and postnatal subjects were matched
at a 1: 1 ratio propensity score according to age. The feature selection variables were determined by
single factor analysis and Pearson correlation coefficient. A diagnostic model for prenatal and postna-
tal depression was constructed based on five ML algorithm, including Logistic regression model,
Random Forest (RF) , support vector machine ( SVM) , Limit Gradient Lift Tree ( XGBoost) and
Backpropagation (BP) neural network. A 5-fold cross-validation method was used to evaluate thep-
redictive performance of the model, including sensitivity, specificity and area under the curve
(AUC). Results

the prediction model constructed by five ML algorithms based on prenatal and postnatal subjects were

When different variables were included, the sensitivity, specificity and AUC of

all within the range of 0. 600 to 0.900. RF algorithm was the optimal algorithm in the construction of
both prenatal prediction model ( when all variables were included, the AUC was 0. 834; when the
feature selection variable set was included, the AUC was 0. 849 ) and postnatal prediction model
(when all variables were included, the AUC was 0. 873 ; when the feature selection variable set was
included, the AUC was 0.864). Conclusion The prediction model based on fivesML algorithms
can effectively predict the risk of PND in pregnant women, and the performance of RF algorithm is
the best, which provides a reference for the development of auxiliary tools for rapid screening and di-
agnosis of PND.

Key words: perinatal depression; artificial intelligence ; machine learning algorithm; predic-

5527 &

tive mode; random forest; auxiliary diagnosis

FEL = HHPMARAE ( PND ) 248 0 e M 242 5 ik
Ko7 e e 8] 7= A A 45 93k 31— S R
RE S BRSE R S A T A K R G 2
1 PND SR ik 48. 5% , e T &0k A K
K, HE AR ) PND R R BB R R
16.3% (F=RIIWARLE K 19. 7% , 7= J5 MW ABAE K
14.8% ), HilT 10 4F 201 8 B THE RS HR K&
BFRYY, PND Al Re5 A R AL URES 5 AR AR R
L BB RAESGE IR L A R EUR SN R
AR BB REE I ACR I , JE T LR
(ML) B 09 N T8 HE (AT) 155180 R e Mgl H]
THIRHIIL W 2 ) R I A r D,
T ML 835 B A 2 I R 528 LU FIERRRE
I R I WA | IF T R A i b 5 T4
YER AT BB R I7 APP gl /NFER , N AL TE A | B
AARBE, B A AT ), HE A D &
G2V R ITAS T ST R TT R B AR
WAL, AHEGE P H IR A 5 TR 2 KA
R TR S E0E, LT B 12 W 227 I3 IR rY
4 )| W=R7

1 ME5FZE

1.1 AR %
A G H B 58 X G2 G SRR T 5 M T I
PRI & T 5% 504 2, JLah AL5 & Sk 2

1715 814 { JLH P HTRTFEN S 4 665 ] 77 S HF5E
X4 1149 i, AHESE 05N T ) I B A B 2%
G R (S B ES g S5 B 2016010,
12 ik

L2V wokblcdE: O A H2pasht, IR Fen
LN S RRAE R, AR AR R T A T
(DSYN) Z & K (JYSP) SSWHRAL (HYZT) (5
RS G s (grmh ) BERE G R (PXMYD) A5
YRR (HRCS) JEALZ1F (JZTT) (3% T RIS
(3l (EPDSIL) . ) fF4e s i, AR
i TR LA MR (EPQ) Fh & f i
F(SSRS) R x 7 ik (TCSQ) | R 5
2 (PSQI) R B AE WA 28 (HCL-32) 0 B
BRI % (MDQ) L) 2 P ] 4 (GAD) %
f B IR AR 26 (PHQ-9) o 5451 300 31l 2 i
AT F) 4 A B AT 0BT , A SR E) 19
SR AR AT A [R) £ B VA 27 B 0 B A
RERmL, W 1,

1.2.2 S50 45 5 MO B 2 I 5 i
FIY (DSM-5) HE 49 4% H 5 35 B 1] 4 3
e (PHQ-9) A Sy lfs PR VAT 775 e R AR ™ o
FEVEAS IO e T . PHOQ-9 HLAT BLAF N3 —3L
P, Conbach’s o ZE0 K 0.8 ~0.9"% ARSI
$i PHQ-9 1143 4 5 20 = M AR 45 )=y, PHQ-9 i
5y =10 43 RAMAEBBEYE, <10 4% MR .



55 18 1) SR PR R 25 235

Journal of Clinical Medicine in Practice .05 .

®1 BFREERNEETEZREITSUHA

BRATR R AR BEA ]
EPQ AR R A PR (e) epg_e WA R B A bR
AR 45 4 (n) epg_n RN N YN VS
LA BRI A () pq_p WA E R A R
YRR AP RAG HEEE (D) epgl HEHTE , B I B
SSRS (RAS TR E SN 7S SSRS_K —
AR S R USRS T SSRS_Z —
X AR R BE SSRS_L —
TCSQ R 77 2R A4 TCSQ_NC —
AR T 0 7 2R 2 4 TCSQ_PC —
PSQI B Ik 2 L7 PSQI_14 0 ~3 4%, T4 5 0% MU 5 ot 3 W7 2
B ] NPSQI24 0 ~3 4, B4 35 42705 IR M o [ 40
MR Rk PSQI_3 0 ~3 4%, P43 2% MR N A S e 2
IR R % NPSQII3 0 ~3 4%, T4 2R BRI A5 2%
B N 5 NPSQIS13 0 ~3 43, T3 5 s B MR A 5
TR 251 PSQI_15 0 ~3 4, FP4h i R 25 1y Tl i &
IR e D NPSQII617 0 ~3 4%, T4 P s AR 1 2y e
HCL-32 BRI R 5 NHCL32 TSR AR R (B =14 )
MDbQ AT BRI 5 0 NMDQ TR, A B R S (R4 =643)
GAD HET NGAD TUONARLE TSR T AR (Y =10 43)

1.2.3 B¥amiab . iy 52 Bs A BE R AR BH 1
REAL(10% ~15% ) R G ol e 25 5 7=
RPERACHI NG . ST I, AW 5T SR 0 17 4
PEATVCHEL I , ARV R VC e AR i, X (9 2H 201 7
121 VERE, 7 HAT 580 RNV AL 201 X, 7 5 WF
FEXT G ILINVCEL 52 XF o, 7EILILAE A EAR A, ]
B A b O R A L A BT

1.2.4 FRfEEBEAS R RS R SPrEAL
Wk 2 E L2 Pk IR A TR AR R B . 43 P
PG AR 5 AR AR AR AT 8 A N H SESRIE
19 A~ F 4k B AR 5 19 43 A0 17 00 EA T 16 i HOBR
PRITHICH o IER A0 T R R (o £ 5)
A AEIE A AR A T BEORER R [ M(Pss, Pis) |
TR T ECTERER I [ n (% ) 4R 41 ] L4530
K HH ¢ ks BRI R 5 R 6 5k Fisher 6 DA
Riko WA SRR, B EPERIEN o« =0.05,
T 19 A5 4 AR 1 [A] (1) Pearson #HC R 4K,
P2 AR el > 007 78Sk & LR PR A G
A 2 AR A, W)k R A BRI R mT
i TR T e A L THURRAE AR o

1.2.5 AP e . AWFE ST 5 F
ML 53 B Logistic [AIJ 525  FEHLARM (RF) |32
Rl AL (SVM) 4% B A 2 45 4% ( XGBoost ) il
SR I AEHE (BP) M2 251 43 i) A 4 AR 4
FORFAE TR PR i HE A 2 7 AL L i AT S
BIRY ozl 32 30 TAEFRAE (ROC) il £& 97 Ak A5

TUPERE , RS e LB UE T RSN 1645, 1
PrAldE SR R S AT 2 R AR (AUC) o i
Gb,FETS BRI X P A AL R A A e T AR
P JIROI TR ] SAS 9. 4 B EFI R 4.3.0 Bt
#Hg7 o

2, & R

2.1 AT E B R R AR M 2R F oA

PRI G G AR B PR AE JYSP (grmh
HRCS .PXMYD \EPDSI1 J7 10 S5 #WARFIPE T,
ZFAGIFE L (P <0.05); 7505 XF
Srp WA FH A AE DSYN L EPDSIT J5 T 5 #1)) A
FItEE L, 2R A 512 E X (P <0.05), U
#2,

PRI AT G b SRR FH P Y 17 R
HepE e (Br NHCL32  PSQI_15 4b) 54 AR
HEE, ZFA5 T FE L (P<0.05); )5
ISR G, AR BH 1 25 0 15 > R 4 AR i
(4 NHCL32 NPSQI13 .PSQI_15 NMDQ 4}) 5#j
ABIAMES LR, 2R A S it E L (P <0.05),
W3,

2.2 RRE TR BLA a9 M L R

2.2.1 RHEASEIEREAS R R R 4h,
PRSI E] 22 M EFAGIT R N &,
TR YE FE S HE R WA OGS T K epg_n 5
TCSQ _NC 5t 15 FEAHOC , W 35 A B epg _n , 5 fx



. 06 - SHGIREZSZ4E Journal of Clinical Medicine in Practice o927 4
<2 HERBAESNAR PR R =BT R R RN O EREL B [ n( % ) ]
FERTRF X4 LR oE 3
FEAIE iES AR B AR R s THBEA M AR FHE
(n=201)  (n=201) X (n=52) (n=52) X P
A4 75 129(64.18)  140(69.65) 1.360  0.244 29(55.77)  39(75.00) 4.248  0.039
B2 72(35.82)  61(30.35) 23(44.23)  13(25.00)
HE KT INE TR TR 3( 1.49) 0 — 0.005 1(1.92) 1(1.92) —  0.752
Yoy ep 23(11.44)  40(19.90) 5(9.62) 9(17.31)
B/ 40(19.90)  51(25.37) 7(13.46)  10(19.23)
Kt 62(30.85)  64(31.84) 12(23.08)  11(21.15)
AFL 63(31.34)  43(21.39) 23(44.23)  19(36.54)
WrgsA: 10( 4.98) 3( 1.49) 4( 7.69) 2( 3.85)
SRR F i 2( 1.00) 3( 1.49) — 0.510 1( 1.92) 1( 1.92) —  0.135
oy 191(95.02) 184(91.54) 48(92.31)  45(86.54)
BR 3( 1.49) 9( 4.48) 1( 1.92) 5( 9.62)
TS 4( 1.99) 4( 1.99) 0 1( 1992)
et 1( 0.50) 1( 0.50) 2( 3.85) 0
FIGAEA R s ¥ 90(44.78) 173(86.07) 75.755 <0.001 51(98.08),  50(96.15) — 1.000
H 111(55.22)  28(13.93) 1( 1.92) 2(3.85)
W R e R 2 2( 1.00) 3( 1.49) —  <0.001 1(.1.92) 1( 1.92) —  0.068
e Rk 3( 1.49) 4( 1.99) 0 2( 3.85)
A 4( 1.99)  11( 5.47) 2(%3.85) 8(15.38)
— 37(18.41)  67(33.33) 7@13.46)  11(21.15)
EEET 27(13.43)  35(17.41) 6(11.54) 9(17.31)
[ 5=y 88(43.78)  59(29.35) 24(46.15)  14(26.92)
WS 40(19.90)  22(10.95) 12(23.08) 7(13.46)
H IR & 89(44.28) 122(60.70)  — 0.001 30(57.69)  29(55.77) 0.039  0.843
B 112(55.72)  79(39.30) 22(42.31)  23(44.23)
JEAE A i 52(25.87)  57(28.36) = %0.766 8(15.38)  13(25.00) — 0.566
5 146(72.64)  140(69.65) 43(82.69)  38(73.08)
HoAl 3( 1.49) 4( 1.99) 1( 1.92) 1( 1.92)
BT RESWs T 192(95.52)  132(65.679m57.265 <0.001 47(90.38)  36(69.23) 7.220  0.007
H 9( 4.48)  69(34.33) 5(9.62)  16(30.77)

£3 BB SME AR R ERA RN RS EREETRILE (v £5) [M(Pys, Prs) 1[n(%) ]

. FEHIRFTEXT S SR
- HIHBBAE (n =201) HIHEBRAYE (n =201) A P A (n =52) BB (n =52) X/ Z p
epq_e/ 4y 10.00(7.00, 13.00)  9.00(6.00, 13.00)  2.069 0.039 10.69 +4.01 10.69 £4.01 2.860 0.005
epq_n/ 4y 8.00(4.00, 12.00)  17.00(13400420.00) =12.051  <0.001 8.00(4.00, 12.50)  18.00(13.50, 20.00) -6.098  <0.001
epqg_p/ 5y 3.00(2.00, 5.00) 5.00(3.00, 7.00),. -4.721  <0.001 4.00(2.00, 5.00) 5.00(3.00, 8.00)  —2.955 0.003
epq_l/ 5y 14.00(12.00, 16.00)  12.00(9.00, 14.00)  6.285  <0.001 14.00(11.00, 16.00)  12.00(9.50, 14.00)  2.956 0.003
SSRS_K/ 43 10.00(8.00, 12.00)  9400(7.003 11.00)  4.118  <0.001 10.71 +3.40 8.90 +2.32 3.160 0.002
SSRS_Z/ 4y 23.00(19.00, 27.00) 21.00(17.00,)24.00)  4.243  <0.001 23.00(19.00, 27.00) 19.00(18.00, 21.00)  3.122 0. 002
SSRS_L/ 4 8.00(7.00, 9.00) 7.00(6.00, 8.00) 4.548  <0.001 7.50(7.00, 9.00) 6.00(5.00, 8.00) 3.192 0.001
TCSQ_NC/4y 22.17 +5.87 29.00(25.00, 33.00) —10.553  <0.001 21.69 +7.58 21.69 +7.58 -6.490  <0.001
TCSQ_PC/ %3 35.00(31.00, 38.00) 31.02 +5.69 6.009  <0.001 36.00(31.00, 40.50) 28.29 +5.51 4.810  <0.001
PSQI_3/ %% 2.00(0, 3.00) 0(0, 2.00) 5.312  <0.001 0(0, 2.00) 1.00(0, 2.50) -2.395 0.017
PSQI_14/ %% 1.00(0, 1.00) 2.00(1.00, 2.00) -9.583  <0.001 1.00(0, 1.00) 2.00(1.00,2.00) -4.389  <0.001
PSQI_I5/ %3 0(04,0) 0(0, 0) -2.005 0.450 0(0, 0) 0(0, 0) -1.015 0.310
NPSQI24/ 4y 1.00(0, 1.00) 1.00(1.00, 2.00) —6.418  <0.001 0.50(0, 1.00) 1.50(1.00, 2.00)  -4.270  <0.001
NPSQII3/ 4y 3.00(300, 3.00) 3.00(3.00, 3.00)  -2.337 0.019 3.00(3.00, 3.00) 3.00(3.00, 3.00) — —
NPSQI513/ 4% 1.00(1.00, 1400) 2.00(1.00,2.00) -9.138  <0.001 1.00(1.00, 1.00) 2.00(1.00, 2.00)  -5.300  <0.001
NPSQII617/ %3 1:00(1.00,2.00) 2.00(1.00, 2.00) -6.437  <0.001 1.00(0, 2.00) 2.00(2.00,2.00) -5.320  <0.001
NHCL32 0 140(269. 65) 123(61.19) 3.178 0.075 32(61.54) 29(55.77) 0.357 0.550
1 61( 30.35) 78(38.81) 20(38.46) 23(44.23)
NMDQ 0 184( 91.54) 152(75.62) 18.563  <0.001 47(90.38) 43(82.69) 1.321 0.251
1 17( 8.46) 49(24.38) 5(9.62) 9(17.31)
NGAD 0 201(100. 00) 141(70. 15) 70.526  <0.001 51(98.08) 22(42.31) 38.650  <0.001
1 0 60(29.85) 1( 1.92) 30(57.69)




55 18 1) SR PR R 25 235

Journal of Clinical Medicine in Practice .97 .

L4553 21 MFEEEA R, R,
HR R 17 A 2R A 5025 W,
R YE AR R A M R B epg_n 5
TCSQ_NC S5 BEAR G, Wi th R B epq_n,
L4535 16 MFIFEREAR &

2.2.2  FUMALRIDEAN SS9 AN [R) A B 1
LT, PR RS | S TR 5 Prag LEHIE
B R FFRE AUC ¥IHE 0. 600 ~ 0. 900 i [

W5 RF BVEAE 7= 1 TN AR 7Y (90 AT 78 i),
AUC 3 0.834; N ARHIFEFRAS S AER), AUC Ky
0.849) FiIy™ J5 T AL AL (49 A ir F A8 JE B, AUC
0. 8735 4 A RFAE i £ A8 i LB, AUC Ry
0.864) H B I LT M TWATH AL &
IS WY, K o3 F 5 3 TR IR e A0 i
FA A2 BB AR 1 8 B S 32 T, (H A A Bk
T BB TR, W4 F 1,

&4 LIPHQY W4 A4 FIRERNFR R RNERA S X XWIEER

AT AR YN FHIE PR AL A
FEi [ EKRGS

RYE 5B AUC RYE RS AUC
FERT IR (201 %) Logistic 0.805 0.810 0.807 0.815 0.829 0.822
SVM 0.795 0.795 0.795 0.829 0.810 0.820
RF 0.829 0.839 0.834 0.844 0.854 0.849
XGhoost 0.790 0.805 0.798 0.805 0.834 0.820
BP 0.771 0.771 0.771 0.820 0.795 0.807
P2 S TR (52 %) Logistic 0.764 0. 655 0.753 0.873 0.746 0.809
SVM 0.673 0.818 0.746 0873 0.818 0.846
RF 0.909 0.836 0.873 0:891 0.836 0. 864
XGboost 0.818 0.782 0. 800 0.891 0.782 0.836
BP 0.891 0.673 0.782 0.836 0.746 0.791

o ¢ PR R RGN AR GE R AR I 21 A~ 4045 JYSP PXMYD .HRCS .EPDSIT qrmilepg_c epq_n epq_pepq_l SSRS_K .
SSRS_Z .SSRS_L .TCSQ_PC .PSQI_3 .PSQI_14 .NPSQI24 NPSQII3 NPSQIS13 NPSQI1617 NMDQ NGAD;

I TR R g A ARAE e A8 5 16 A, 4045 DSYN \EPDSII (epq_e .epq_an epqpepq_L SSRS_K SSRS_Z .

SSRS_L .TCSQ_PC .PSQI_3 PSQI_14 NPSQI24 NPSQISI3 NPSQII617WNGADs

1.00
0.75F
X
B 0.50 Z_ BP all(AUC-0.71)
~ - BP sig(AUC=0,807)
— logistic_all(AUC=0.807)
~ - logistic_sig(AUC=0.822)
RF_all gAuc:o. 834;
L RF_sig(AUC=0.849
0.25 — SVM_all(4UC=0.795)
~ = SVM_sig(AUC=0.820)
- XGhoost_al1(AUC=0.798)
XGhoost_sig(AUC=0.820)
— B
0

0.25 0.50 0.75 1.00
e A

A PEHEBNELAL (all . YA FTA
B 7P ETAAY (all: AT

1.00 =
0.75F
XY
® 0.50 “— BP_all(AUC=0.782)
W — = BP_sig(AUC=0,791)
— logistic_all(4C=0.753)
~ - logistic_sig(AUC=0.809)
2 RF ;.115;1&&&873))
: RF_sig(AUC=0.864
0.25}: — SVH_all(AUC=0.746)
: = = SVW_sig(AUC=0.846)
XGboost_al(AUC=0.800)
E 'Xsyboostisig(AUC:OAB%)
0

0.25 0.50 0.75  1.00
1R B

At sig: PYARFIEERLELE) 5
ARt sig: PARHIEERASELE)

Bl MAFREEFERTET S MEZN~. EHRNERE ROC Lk

2.3 EIFEZNRHSF

L5 Bl ML SR, S0 7 /i L 5 E 0
GHEA T BT CFF 27 DU AR G i il
SN BON KBNS WWE 2, DL RF 5k
il PERTRETERNG T, S EHE T S 44 78 54y
A& epg_n PSQI_I14 .qrmh . TCSQ _NC .NGAD; 7=
SRR G, BT AT S 44 09728 5 03 ) 2
NGAD . TCSQ_NC .epq_n .NPSQI513 [NPSQI11617

3 4 it

G B R — TR i PR PP 52 T Y
T, (E R AR i O S PR A g b, B
TR L BB M k= B AR D7 R A B AR 1Y
BRI, PND S EARMETE B 12 007 B Bt DX R 4R
A 52 . —Tigid P i, 30% ~70% 1
PND 3 (5 A4 R B, HAL 15 % (433 (9145 52 13 4
07, ORI £ 9 % BEPNDATY SR 2 BT f T



. 08 . SEIEREEZG 2 Journal of Clinical Medicine in Practice %27 %

N

grmh-

NPSQI513 -
p= 4

epq_e-

NPSQISI 3-

NPSQI24-

BP SSRS_L-
v7

NPSQI13-
qrmh-

o
N-
»
o-

10

o,
-

Logistic NPSOIT617-
g NPSQI24-
PXM

2
:
8

B

o
"

epq_n- NGAD-
NPSQIS13 -
PSQI_14-
TCSQ_NC -
qrmh-
NGAD -
EPDS11-
NPSQIZ4-
TCSQ_PC -

epq_
TCSQ_NC -
NPSOQI513~
NPSQI1617 -
S K-

¢IIIIIIII.- lllll““||'|||‘

PSOQI_3-
NPSQI1617 -
PXMYD -

SSRS_L-

RF FIREE”

Pq_e -
NPSQI13 -
PSQI_15-
NHCL32 -
HYZT -

L1
° L] IIIIIIIIII||‘

o

Pq_n-
TCsG Ne-
PSQI_14-
NHCL32-
NPSQI513-

PSQI_3-
NPSQI13-
JYSP-
NGAD-

SVM HRCS-

NPSQI513-
NPSQI24-
NPSQI1617-
NPSQI13-

PXMYD-
NPSQI24-
epq_e-
SSRS_L-
SSRS_K-
JZTI-
HYZT-
NPSQI1617-
15-

8-

0
§
0

)
g
$EC

o
°
s
°

epq_n-
qrmh-
PSQI_14-
TCSQ_NC-
TCSQ_PC-
NGAD-
NPSQI513-
PSQI_3-

g
0
0
0
2
9

SSRS L-
TCSQ_PC-
epq._i-

XGboost

SSRS_L- NPSOIS13-
NPSQI24 - ]
oSy PSQI 24~
vsP- PXMYD-
NPSQI1617- PSOL3-
HRCS - NPSQIZ4-
NHCL32- HRCS-
NPSQI13- EPDS11-
SR IZTI-

HYZT- a5 Pl s

RPN R A&

o

2 R EHRMNEETS MEENTEEERHF

YEREZP R Z—  TH A, 2T ML By a2 SN H T & T8 E AR B g2, i —
FEANER IS WA AT SRS — A XN B e SR LA L R i R e 1 4 AR S B R
Atk , MATSUO S 255 3L F Logistic AR 4 #—5015%.

b ML B33 g s 0 000 A5 78 (L ) A% i AN e T AWFFEFET 5 Bl ML A E - HiE AL 7= )5
FAMIG R R PSS IR T —Rh 3T BOR, WO AE R B4R, o RF 221 R R AL,
Android V-5 17 JE AR CHEPP BT RS, 2R — UL, B TSR ML 549 219 PND 2



55 18 1) SR PR R 25 235

Journal of Clinical Medicine in Practice .00 .

TSR P TION 1k B L R s, LA R 5 251 () T il
SUREAHEL T H AR W AR T 53— iUt
W, RF B3 B (4 10045 155 0 B 0, o A7 7 25
e 6y PR 2250 BB (A LS T EL A I A R, AR
BRI R IR, A T RER AR T 35, A A e 7
B (1 U0 R R T A A 4 A e e I B
Bho MR, T ML S A0 7 2 B A B
U110 2 S T AV F AT ) A DG 33 7 4 T+
RE A [ ) 35 i 30 IG R 1T fie B, (75 TR 2510
BRI S, B RE S99 A
ORI L A A T 0 00 T A2 75 P W 2% T4
AR S R (TR, AR OR , RF Bt T
SAERERAR KT R AU ), L7 o I 35T 00 250 4
TR e 2 M RS B,

ARSI L AT e B A 5 R AR 5T
SEI R A — B, A0 IR £ 2 M 0 A R
S NBRKE R B 5 PND Mk, ASHE
Ferh, A i o B 45 0 R (L RF Bk
1), HEFFHIT S 4% 00 B S A8 B 1 S 1 2 B PR 2243 b
2% A G B s R, LR 7E BE AR RS oh
PR E BRI K epg_n T WIE R E
RZS, TCSQ _NC Jz W 7 %o 18] 351 B 1% 25 % 20,
NGAD JZ W $EJE B LA L H i 3 A5 hh 1 5 1%
ZERBA . E S R B RE S
SIVAT K- S 35 A0 G, 155 48 98 15 Rk IR 2% 4 1) T
TR T, TS 5 B A 5 1) 15 2
PSQI_14 NPSQI513 NPSQI1617 34 5 il RO 54
Koo ZEVESEITRIFGY R R, 2 AR 45 5 I N
WEERZA K. Qrmh IR N RS FiE e S, —
TR 25 3R S B GE HRS P s b Xk T L0
PND &5 XU 1A 4 28 e T,

L5 LR, LTS Fh ML Sk Ml AT 5 5
PR A5 N 2 72 0 PND KUK o L RF 43
(ZE IR RAR , 33 ]9 T 2% DRl 7 4 A I PND (4
B T BARME T B8, BRI WA —E R
BRAE: O ABFFE L. PHQ-9 1404 4 & PND )
Sy FRRAE SR R A2 W7 PND 4 45 4 v 2 22 2o
LRI USRS o A 0T BRI 411 DR 22 21 )
PIITAGZ51E 5 @ SRe AR it ) (4 BR 4, A< BF
FEASEATINERIAL s ASBIFGY AT DA 7E J5 2 52 Bl
PRI 56 th 51 A KS MRS I PR a2 = 45 4 4k 17 ik
(SCID) a7 AR Bt 2645 #2255 17 1 K ( MIINT )
SEBINHR ST AR I RIS W1 Ty b v, 1 — 2B
3 5 345 11 e 2 RRH IO 4 1 PR it
S 30

[1] O'HARA M W, WISNER K L. Perinatal mental illness: defi-
nition, description and aetiology[ J]. Best Pract Res Clin Ob-

[2]

[3]

(4]

(5]
(6]

(7]

[10]

[11]

(12]

[13]

[14]

[15]
[16]

[17]

[18]

[19]

[20]

stet Gynaecol, 2014, 28(1) . 3 - 12.

DOSANI A, ARORA H, MAZMUDAR S. mHealth and peri-
natal depression in low-and middle-income countries: a sco-
ping review of the literature [ J]. Int J Environ Res Public
Health, 2020, 17(20) : 7679.

NISAR A, YIN J, WAQAS A, et al. Prevalence of perinatal
depression and its determinants in Mainland China: a system-
atic review and meta-analysis [ J ]. J Affect Disord, 2020,
277, 1022 -1037.

ZHANG Z Y, YU J J, ZENG W T, et al. Association between
antenatal depression and adverse perinatal outcomes; a prospec-
tive cohort study[J]. J Affect Disord, 2023, 323 490 —495.
FFN0, BN, VI, &5 FETHLE I L E St B2
W RI[J ], PR ALE, 2023, 30(1) : 48 -53.
FEVAE, X, B, AR BT AR ) B Ot S A
TR WP R BB TE ()], SCIRREE 25 2% 3K, 2023,
27(7): 6 -11.

Jilde, I, ZERER, . YEE G R X S AR i
A BT HRCR BT[], MU R4, 2018, 45(20)
3719 -3722.

BRI, XA A, AREFET % GET Android - B S0
AT B R G MIE [ T]. AR S H R, 2021,
17(16) : 58 —60.

SPITZER R L, KROENKE K, WILLIAMS J B. Validation
and utility of a self-report version of PRIME-MD: the PHQ pri-
mary care Study.“Primary Care Evaluation of Mental Disorders.
Patient Health Questionnaire[ J ]. JAMA, 1999, 282 (18):
1737 - 1744%

ZFER, V. IR PHQ-O e R [R] AR i A AR LE i
RAEBURER BT ZE B ()], IR 2235, 2019, 31
(5): 333 -336.

Frig. RET LG ) R AE A B2 W TS D ] R
AL TR R AE, 2020.

BRANN E, FRANSSON E, WIKMAN A, et al. Who do we
miss when screening for postpartum depression A population-
based study in a Swedish region[ J]. J Affect Disord, 2021,
287 165 —173.

MATSUO S, USHIDA T, EMOTO R, et al. Machine learning
prediction models for postpartum depression: a multicenter
study in Japan[ J]. J Obstet Gynaecol Res, 2022, 48 (7).
1775 -1785.

ZHONG M H, ZHANG H, YU C, et al. Application of machine
learning in predicting the risk of postpartum depression; a system-
atic review[ J]. J Affect Disord, 2022, 318 364 —379.

ZHE. FET RN IVE-ET J& 77 45 5 T 42 7
HES R BRI AT E T L D] KA HAMOR, 2022.
DOLBIER C L, RUSH T E, SAHADEO L S, et al. Relation-
ships of race and socioeconomic status to postpartum depressive
symptoms in rural African American and non-Hispanic white
women[ J|. Matern Child Health J, 2013, 17(7): 1277 -
1287.

KETTUNEN P, HINTIKKA J. Psychosocial risk factors and
treatment of new onset and recurrent depression during the
post-partum period [ J]. Nord J Psychiatry, 2017, 71(5):
355 -361.

TREE, TEMYE, 2, & IS SIS X2 0
e RADERIEAR B [T ] P EHE R, 2022, 38(12) .

1072 - 1076.

i, B, RARE, S IRFTLAE I B A R AR 55 B A
SO RSB R E S SR A S S A G B ERA S g
B, 2023, 14(7): 17 -21.

KJELDSEN M Z, BRICCA A, LIU X Q, et al. Family history
of psychiatric disorders as a risk factor for maternal postpartum
depression ; a systematic review protocol[ J]. Syst Rev, 2022,

11(1): 68.
CET T TS A-¥





