A IsEsiE 56886 H11%5  519-523. 2008]

LI - FERET T

W Bt BT R

— X b DIEEE S DIRFEIE ) A 7 2K

EM Rz gk e e B SE - Bk
Hode? « T2 - Al

! - EHEL T2 - BH T2
e B e’

DO &L, FEAEICHE D e
D A2 B2 bl b T EARIMIRTH L., 2D

KEF wbrs e kR T - R RIRS - A% izt

(20084E7 A 25 H52f) 2008410 4 6 H3ZH)

Risk Prediction of Depression Crisis during Pregnancy
Using Supervised Learning Model
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Depression crisis during pregnancy is a type of mental diseases which 10 to 15 percentage of pregnant
women suffers. Since depression is associated with mutifactorial causes including genetic factor and
acquired social conditions, it has been a challenge to analyze the incidental factors that increases the risk
of depression crisis. Among other depressions, depression during pregnancy has an advantage of clear
determination of causable period, therefore considered to be model case of depression analysis. In this
report, the combinational analysis of risk factors using supervised learning algorithm was applied to the
questionnaire based information of patients with depression risks. By the appropriate combination with
stratification of samples and prediction model, we succeeded in understanding depression risk with
combinational risk factors.
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Table 1. Contents of 17 questionnaire items for diagnosis of

EPDS.

Questionnaire items Abbreviation

1 Age ag

2 Work (1: working, 0: not working) wk

3 Relationship to the child (1: first child, rs
0: others)

4  Work involvement wki
Family involvement fmi
The scale of egalitarian sex role attitudes sxri

The expected anxiety of work-family conflict (WFC)

7 Selective conflict sC

8  Family-work conflict fwe
9  Time conflict tmc
10 Work-family conflict wic
11 Harm avoidance ha

12 The numbers of social support nm
13 Satisfaction level of social support sss

14  Care (father) crf
15 Care (mother) crm
16  Overprotection (father) opf
17 Overprotection (mother) opm

Example of questionnaire

bE WE VwE ©»

57 EH kb

—

EFREFRIC L > TR I KRR 2 —8 1 2 3 4 5
DTH B

2 MFASDEFCRERP LTS 1 2 3 4 5
3 FIZAS DRI MEFEL TR D 1 2 3 4 5

4 FTE T, i EomoERcHE 1 2 3 4 5
N, TR ZARICEETIE R
)

5 fhRiao NED B REK T2 1 2 3 45
T, OB MELZEDTVS

6 2L ZARNIRLZIADBEER 1 2 3 4 5
b, EIEOHEF R ORL S 2 LB R
{Zpofz LTH, FARMHL

FNN >0 27z, FNNIE, B2 THMET NV ELTT
F7% L, 8 (ETNVHDENT A —2 O HE)#E{ L)
DBREZRETHE SN T S bt AR & iR
BOBERERD LGB TEINV-NVERRTE S,

L, (1) 193 AD7 >4 — F 237 ZHWIZEPDS
DOl GEfEE) % T3 2 #iGE T 7L OREE L,
(2) 193 A 57 ADT > /r—F 227 Wiz, EPDS

EMTH H86%E



Table 2. Result of the selected input variables among top EPDS prediction models.

Ranking

Input variables
ag wk rs wki fmi sxri sc fwc tmc wfc ha nm sss crf crm opf opm

Number
of inputs

O

Continuous
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model
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o
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Abbreviations of input variables are indicated in Table 1.
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Fig. 1. Relationship between observed EPDS and predicted
EPDS by the FNN model which RMSE in test data was the
lowest in all models within 3 input variables. Circled samples
whose EPDS values were more than 16 were predicted more
accurately compared to other samples with serious depres-
sion. The 3 input variables were selective conflict (sc), harm
avoidance (ha), and satisfaction level of social support (sss).
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Fig. 2. Fuzzy rule interpreted from the best binary prediction
model. Each cell indicates the combinatorial condition of 3
input parameters, such as care (father) (crf), overprotection
(mother) (opm), and harm avoidance (ha). Numbers in each
cells are; (right) number of samples (EPDS = 9), and (left)
number of samples (EPDS > 0). The grey colored cell
indicates the parameter combination which can explain the
maximum number of patients whose EPDS > 9.
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Table 3. Result of the best model in binary prediction analysis.

The number of

Samples correctly prediced samples The number of samples Predictability

EPDS >9 24 28 Sensitivity 85.7%

EPDS =0 28 29 Specificity 96.6%
All 52 57 Accuracy 91.2%

Indicated accuracy, sensitivity, and specificity are the results of 3-fold cross-validation. The 3 input vari-
ables were harm avoidance (ha), care (father) (crf), and overprotection (mother) (opm).
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