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ABSTRACT Objective: To explore the application of random forest algorithm in screening the risk
factors and predictive values for postpartum depression.
Methods: We recruited the participants from a tertiary hospital between June 2017 and
June 2018 in Changsha City, and followed up from pregnancy up to 4—6 weeks postpartum.
Demographic economics, psychosocial, biological, obstetric, and other factors were
assessed at first trimesters with self-designed obstetric information questionnaire and the
Chinese version of Edinburgh Postnatal Depression Scale (EPDS). During 4-6 weeks after
delivery, the Chinese version of EPDS was used to score depression and self-designed
questionnaire to collect data of delivery and postpartum. The data of subjects were
randomly divided into the training data set and the verification data set according to the
ratio of 3:1. The training data set was used to establish the random forest model of
postpartum depression, and the verification data set was used to verify the predictive effects
via the accuracy, sensitivity, specificity, positive predictive value, negative predictive value,
and AUC index.
Results: A total of 406 participants were in final analysis. Among them, 150 of whom had
EPDS score =9, and the incidence of postpartum depression was 36.9%. The predictive
effects of random forest model in the verification data set were at accuracy of 80.10%,
sensitivity of 61.40%, specificity of 89.10%, positive predictive value of 73.00%, negative
predictive value of 82.80%, and AUC index of 0.833. The top 10 predictive influential
factors that screening by the variable importance measure in random forest model was
antenatal depression, economic worries after delivery, work worries after delivery, free
triiodothyronine in first trimesters, high-density lipoprotein in third trimester, venting
temper to infants, total serum cholesterol and serum triglyceride in first trimester,
hematocrit and serum triglyceride in third trimester.
Conclusion: Random forest has a great advantage in risk prediction for postpartum
depression. Through comprehensive evaluation mechanism, it can identify the important
influential factors for postpartum depression from complex multi-factors and conduct
quantitative analysis, which is of great significance to identify the key factors for

postpartum depression and carry out timely and effective intervention.

KEY WORDS random forest; postpartum depression; influencing factors; risk prediction
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Figure 1 Development process of random forest model for postpartum depression risk prediction
1.2.4 Hypik it a2 14406 {7, HrhPPD A 150 5], XfHRZH 256 ], Ik

KRG JRA T, 722 R (AL 22 R
2R A ) S RIS G 0 — e ek | AR UR TR}
AL AL S22 Okl FEIERP X R W e, 7E4
FLHH(8~12 ). Zerh i (22~24 J&) A2 3 (32~38 J])
Joly EBCEL 5 Mok i A 78 ARG A B, SRR A s A A T
HORBRAH OGP . IS AR BIKF s #6775 4~6 B,
it FH 7= 100 B A ) S WUER 9 X 42 1) EPDS 1547
SHURTERL . PR AR TR, ABESE A 2 R L
PE 560 6, Hrigsil /B 20 61, 3, ARSRAE
ZE RN MEARAS 24 451) 5 22 0128 1 IRBE DT, hik
RRER S, BUHG 3 B, AR RAEZ T I bR As
23 {51 s ZR B UIER 2 DI, rpagalE /2R Bk 19 441
FRAEZ M MIBARAS 18615 77 4~6 JAES 3 kBt is
BF, iR /R 18 1), 7R Al HUE AN 52 11

Bl BAMATTRIER, F58 WATIHERRbRHE ) 22

BRCE N 72.50%;

1.3 Seit=z4biE

K JH SPSS 18.0 Ge 44 %o £ dla A T 5L PR R 43
Br, F5G IR A0 BT GORER HI S B 22 (vks)
PR, AR CECRH kg THECTORER FI R B
IPHEEIR, AR HEBCR T R . SFHBORER L
B i R BN, 4] SR BRI g . R
H R A4 1Y Package random forest (Version 4.6) K {f:
WiFTZHE50r, P<0.05 2R HA%IT#E X,
e

=A

2 g

2.1 EAR4FE
AL 406 BIHFFEXT 5, 228 6~12 J8, 4Fi8 R

©Journal of Central South University (Medical Science). All rights reserved.



BEMLARARS AR AR S B R RN H SEmm, 45

1219

20~38(28.61+3.11)%/ , HAph A+ 101 il SCibfE
FE . RE UL B 2424, /g 109 6], w145
B, ANERLIT 106, Rk ff26 4], ka2
1, IRTT33841, HEITLAE 340651, HILA: <40007C
101 %51, 4 001~6 000 JT 209 {1, >6 000 JT 96 il ., LA
EPDS W-41<9 Milm FHE, HF 406 BiI#F5E %5 734 PPD
AT R, PRI — R TR 22 R R G (P>
0.05), HAA

2.2 PPDRAER

P75 4~6 JEBETTINE , 406 B 58 % 42 EPDS 15843
4 0~22(7.52+3.225)., H:A1 150 1) EPDS 1543>9, PPD
) & HE R 36.9%, 22 151 (5.42%) A7 78 7™ E [ I AR
(EPDS15343>13),

2.3 AEHIEOTLIE

XT 406 BB G — N 22 00RE . OB 2s
SEGORE L AW R RN R B A R AE B A AT R
P28, 44 P<0.2 /2% it T BE AL AR MO A 1) 4
wd, A4 R, DAOZFANE. Bk,
)0 FRAE SRR PEASERIE . U RTIIAR . BEIEOC
F.OREXLR . A UERWEE . 5 T/EHEN
FEEE . PR uvr R e . m B e LR A B4
LB BRI AR . 3)/ B S HAMAFAE . PRZ2IK
B, oBALbE . BEELEE . BERLE . RIE
BEIH, PRI, | AR I AN R R B
M E e R A b R 2 8 Y Het,
BS, TG, HDL, LDL, TC, ATPO, FT,, FT,,
TSH.

2.4 FEHLARMAER B ZE ST A0S
TERENLARMRAR AL B e e vh, W RIS E

1.0
0.8

0.6

Sensitivity

04
AUC: 0.776

02F

g 0.2 0.4 0.6 0.8 1.0

1-Specificity A

2 PPD XU T il 0 BE AL 75 AR Y 1)I| ZR EE FNIGE & _E ROC 2%

FALHE ntree Fll mtry, 7E48 A 1Y 406 B 4F 53 %) 42
% JH Bootstrap H B 66.50%(270 151) 54 2 57 B
MLARMRYN AR, 5 BN R S 50T 1 BEAL AR Mo
FEIUEEE IRk, & ¥ ntree=1 000, mtry=15
BF,  BEAIL AR () T S R fe A, T A
80.10% . RELE K 61.40% . 455554 89.10% ., FHME:
TR A 73.00% . B TUNE A 82.80% . HIZE T 1

H(AUC) M 0.833, HARIFARZER I 1. YIERLE:
HEAE AUC 35149 0.776(1% 2A)F10.833(/% 2B).,

Fz1 PPD X TN A FEH AR MR EISIE IR E R DK

RS
Table 1 Classification of randorn forest model for
postpartum depression risk prediction in validation data set
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Figure2 ROC curve of random forest model for postpartum depression risk prediction in training data set and validation data set

A: Area under ROC curve in training data set; B: Area under ROC curve in validation data set.
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Table 2 Importance scores of input variable in random forest model for postpartum depression risk prediction
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