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AL, R#AD, Fhal, Rak ®EF ekt F 2T

'BeThayRER SR E
‘HEIRAEFRMBER S HEE

[#HE] BE @BMA A Logistic BEANAE M XEZE, REFHAILTLITZLARRE, Wk
Fol VA AILE &, 3R HAIUVRIE L AN Apgar R A Ew. BEEEL. €AEL. BAHHX
AEABEE. DEMAF Logistic BEASHITAILE LB FHHALLRE . HR OF KL REAF
ARIME ik 8838 Andf A JLE &R (p<0.05), OR A A2 9.42 A2 9.84, OR 95%CI 45| #(2.83~31.39)
F2(2.40~40.26), A% FEXL. @F KD FAEFT 45cm #A IR T F K>51em FHAINEELA S (p
<0.05), OR A% %2 2533 #2 38.32, 95%CI (1.32~484.81) #= (3.93~373.72) , A#itFEL. @A
R FAAL 3G AT A LT &R AR (p<0.05), OR 14 38.40, 95%CI (8.69~169.64) , A%itFEXL. 45
B B, FARRR. B ASRRRIT ALY KRG8 And A LE G RTE.

[k58iR]) #TA£)LE & B =X B E; #4 )L Apgar 774 Ordinal Logistic = )2 547

[E£UWE] 2020 58 &THFHRLEHAFLTRAL; G ETHFHRALHTHAHAAE (RE L
AR BrEhES H B  £ AT A G BT 2T A A LA %A, RE %5 B AT 20201726)

Perinatal Multifactors Ordinal Logistic Regression Analysis of Neonatal Asphyxia

Lanhua Zhaoj, Yanling Li2, Guihong Weij, Hongjin Zhaoj, Yingfang Huangj, Haidan Baij, Yi Li'"

'Baise maternity & child healthcare hosiptal, Baise, Guangxi, China
’Affiliated Hospital of YouJiang Medical Univerisity for Nationalities, Baise, Guangxi, China

[ Abstract] Objective: To retrospectively ordinal Logistic regression analyze perinatal related factors,
explore the main risk factors of neonatal asphyxia, prevent and reduce neonatal asphyxia. Methods: According to
Apgar score at birth, These neonates was divided into normal, mild asphyxia and severe asphyxia. Perinatal related
factors were as independent variables. Perinatal neonatal asphyxia related dangerous factors were retrospective
ordinal Logistic regression analyzed. Results: (Dldegree amniotic fluid turbidity and III degree amniotic fluid
turbidity could respectively increase the risk of neonatal asphyxia, their OR values were 9.42 and 9.84, 95%
CI(2.83~31.39) and (2.40~40.26) . their p value less than 0.05. Difference was statistical significance.@The
incidence of neonatal asphyxia with body length less 46cm were higher than in neonates which body length was
more than or equal to 51 cm (p < 0.05). OR value were respectively 25.33 and 38.32. 95% CI were (1.32~484.81)
and (3.93~373.72). These was statistically significant.(®Noenatal birth defects could also increase the occurrence
risk of neonatal asphyxia (p<0.05). OR value was 38.40,95%CI(8.69~169.64), which was statistically significant.
Conclusion: Pregnancy anemia, amniotic fluid turbidity, birth defects and small neonatal length could increase the
incident risk of neonatal asphyxia.

[ Keywords] Neonatal Asphyxia, Perinatal Related factors, Neonatal Apgar scores, Ordinal Logistic

Regression Analysis
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RS

H 2016 4 BUR AT LR, it
i B AR LA AR LR B H 25 et 2019
EAEBMAD 1465 75, A&V EBEA
59.5%. BEFE AR K LA b ek, AR, e
IRIF YR 2, ORI r=, RRE L. fa
JUE A CARGETAE LR B RS, 7 i L = A
BBy aP, Brb LR BES T HANE. Ik
JUE B CASGHT AR J LRI A, 25 5 5 Bk i S AU
P~ i B iy 8 L 2 HORE I 4 DA K dk f R A
LaENHEIED, KK R, tERE
L R0 BRI EEE o N, it REE
il fCEERESERE. DA, 28 ET
BEFEAT B . ORI B LT,
WP R BRI R (A FBOR. X&)
=R = CBERARE R fG)LEER.
SRR feR R UL R R RSB 5
FAEILEE, MEERRERAILE BB, ™E
FEEBET, A [A] i % R B Logistic 43
PR R AR )L B G &R, R AEILEEE
BRER R, ATRB AR B A )L E B A
PRI o

1 BEREHE

1.1 AR FA

EN TS ONE RN TR E YRV il (e AR 14
#E. 2017 4F 1 H % 2017 4F 6 HIEFKRFL AT 4> i 1119
B, FALE B RIS 1 e
Apgar VEREHTAE LA AIER (Apgar PE7>8 7D -
BERE (3<Apgar Wr<7 o) UAEEEREL
(Apgar W/3<3) . YINFF #E: 2017 4F 1 H % 2017
6 HAERBEFT A Ws A L B ARc i i B a6 4
iR ERE, L. fiRbaiE: AR EZ EAN
T ZEEMKFE T (VIF) >10 B 24850 (TI ) <0.1;
ZaJH/NT 28 AR IER .

1.2 AR F %

[FIEE Logistic /M RFEAr oM i 1112 f%E
Lo E L TR BRYE HAE RS Apgar TR AE
UM AR, BEZEBULKEEREE. F
WL R, BUOL. g BUERE. s, MRAIR
B ZRE L MIOERL. R PRI, R,
FERTZWIR A BR T 5 30 TR R

SN SARGHF. IRREE. FokE. ¢
IKMEIRAYRE . BRI S 530. IR LR . RO
BAAR BRBE SRR ARJLEE . WE. ARURIRE IR
W EEBR. EHImE. JEILEER . ik Lk
HOHAILEK FAELSKE H AR U LS H
A A AR R, BT REA R E RS RTHE
W RD B A HOHE AR S R B . 2R LR
A2 Z % (Tolerance) BT Z MK IAF (VIF) HE
BRATEL ELEN, KAZNKATETERF
Logistic [FIF70 47 (FERLZE 1D

13 %it7i%

HGEiH A SPSS20.0 #EAT G240 i . B AR
% EILLR S W 2R R A 5 2% (Tolerance) 8§
HEBKETF (VIE) , ERZHNEALZETERF
Logistic [FIH3H1 (p<0.05) , FTRERH Y
B

2 R

2.1 —REFH

ASHIF ST LRI Y 1119 1], B oo K5 A
ook 121 % (10.81%) E#EMIER, 998 B4z
KB (4 4r<Apgar score <7 43) #HEIL 25 #l
(2.51%) , EEREE (Apgar score<3 4r) 3 #l
(0.3%) , #H4)L Apgar score 0 43F 11 %1 (1.1%)
IEHH AL 959 6 (96.1%)

22 AKX TS ERAMEREZ M

MU= E] 1 IR F= RS IA) 2 Z2 7= vk
o1, PR IR 2. PR IS 3. FARE
1o B—72f 1. 55— 2. B~ 3. ™
21, =R 3. 2B 1 SRS %.
Bl AR 20 FKE 1. FKE 2. FKE 3. 7
Ja M 1. 7 JE i 2 BLR 31607 05 VIF>10 8%
BRE<0.1 AR N2 AL R (FELR 2D .

2.3 % WEH A Logistic = )A 40 #1

998 HlHT A LN Z R E AT Logistic [FIH5
#r. Model Fitting information K3 »* {8 169.80
(p<0.05) , A Logistic [FIJIERI &4 . 17
Logistic [7] 4% B f1l & 1L FE 46 % Deviance y* i
210.47 (p>0.05) , BIMPASIEL, A7 Logistic
] AR RS AT AR I o7 (H 21.36 (p>0.05) , IS
RS . (FELEE 3-5)
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*1 NEESETEMER

S -CIBAES S ] AL 152 ) OSBRSS S 42K

Apgar score [APG] 1~3=1,4~=2,8~=3 APG1~APG3
FERETA] <18=1,19~=2, 35~=3 Al~A3
IHAk[O] KR=1, BHBME=2, =3, Jo=4 01~03

ZJ& (W)[PW] ~37=1, 38~=2, 42~=3 PWI~PW3

IR Kb [R] [PCT] 6 Fl~=1, 13 fi~=2, T¥Ik=3 PCT1~PCT3

R =1, =2 ,
ZAF= R I [PCN] ~7 W=1, 8 W~=2, 12%~=3, 0k=4 PCNI1~PCN3
M4 A (g/L)[HGB] ~89=1, 90~ =2, 111 ~=3 HGB1~HGB3
FEH A = 1,15=2 -
Vg ke =1, HEr==2 -

FARJFE & (SRN] J=1, HB—=2, 24~=3 SRN1~SRN3

H—7=FE[FL] ~199min=1, 200min~=2,400min~=3,600min~=4, F=>5 FL1~FL5

B PR FE[SL] ~29min=1,30min~=2,60min~=3,J5=4 SL1~SL4
=T ~14min=1, 15min~=2, 30min~=3, Jo=4 TL1~TL4
SBIEULHY] SERE=1, YI=2, #45=3 HY1~HY3

= BII73 R/HYC] =1, =2, 1 =3, =4 HYCI~HYC4
fa#[P] =1, Ak=2, HE=3 P1~P3

FIKE[OV] ~100=1, 101 ~=2, 300~=3, 2000~=4 , J=5 OV1~0V5
FEIKIER IR [OC] =1, NEE=2, =3, j&=4 0C1~0C4

TEARIARE JR P [GD] B=1,15=2 -

75 H ifil(ml) [PLB] ~299=1, 300~=2, 600~=3, 1000~=4 PLB1~PLB4
PRE[W] ~2.49=1, 2.5~=2, 4.0~=3 WI1~W3
BK[H] ~40cm =1, 4lcm ~ =2, 46cm ~= 3, Slem~=4 H1~H4

H A B (BD) =1,7%5=2 -
SLREIHC) ~25cm =1, 26cm ~=2, 31lcm ~ =3, 36cm~ =4 HC1~HC2

TE: EASEAR R A
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R2 BEEZEHLMBRRRSN

ERS= Tolerance VIF
Z 1 0.04 28.90
ZafE 2 0.04 24.67
W=k 1] 1 0.00 383.22
W=k [ 2 0.00 385.09
ZIAFE R IR 1 0.01 138.85
Zo AR IR 2 0.01 137.93
AR R 3 0.01 90.85
FARER 1 0.01 73.49

E i | 0.01 91.09
e ) 0.01 90.54
FrrE 3 0.04 26.26
Frrr 4 0.09 11.11
FRE 0.00 400.00
s | 0.00 380.01
FE=ERE 2 0.04 24.40
H=ERE 3 0.04 24.90
HIE L 1 0.02 46.65
ST 2 0.05 20.75
NGBS e 0.03 40.80
JisE | 0.03 31.09
a2 0.03 31.29
FIKE 1 0.03 34.52
FIKE 2 0.03 35.24
FIKE3 0.02 62.89
FEIE I 1 0.08 13.39
FEE L 2 0.10 10.13
fRE 1 0.09 11.83
R 0.05 22.45
734577 3 0.00 245.80

3% 3 Goodness-of-Fit

Chi-Square df Sig.
Pearson 830.77 1904 1.00
Deviance 210.47 1904 1.00

¥E: Link function: Logit.
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% 4 Model Fitting Information

Model -2 Log Likelihood Chi-Square df Sig.

Intercept Only 380.27
Final 210.47 169.80 56 0.00

¥E: Link function: Logit.
%% 5 Test of Parallel Lines

Model -2 Log Likelihood Chi-Square df Sig.

Null Hypothesis 210.47
General 189.11 21.36 56 1.00

¥E: Link function: Logit

ZAA i (63 (& B8 90g/L~110 g/L Z2407 e
AR LB B R AR RS L 8 2R 1E 22 151 (p<<0.05)
OR 1# 3.16, 95%CI (1.04~9.59) , G &Gt Lo
T 2 7K TR I R 2F /K TS VR MV 2 K8 R AR B AR L
Z B (p<0.05) , OR B 7542 9.42 f19.84,
OR 95%CI 73 il /& (2.83~31.39) Al (2.40~40.26) ,
Bt Lo 7o H & 600mI~999ml Z11H 7 J&
P ) LE B ZEre 5 e 1000ml & LALLM JE

2.5kg<fhkHE<4.0kg FrA L= EHAEILEE R
A RIS T B =4.0kg B4l (p<<0.05) , OR1H
36.23, 95%CI (8.14~161.34) , HHit¥m L. &
KT R ZET 45em ik LAY T 5K =51em itk
U fE#T A ) LR B RAZR R (p<0.05) , OR fH%
W& 2533 1 3832, 95%CI (1.32~484.81) Al
(3.93~373.72) , A&7 E . HAEGRKEESE D
A LE B R AR (p<<0.05), OR {H 38.40, 95%CI

% (p<<0.05) , OR {H 0.08, 95%CI (0.02~0.37) , (8.69~169.64) , AGRII¥EN. (FEIFEK6)
BRI EE. (FERFE6)
* 6 ZTEHF Logistic BlYAS &R
AR HE B SE Wald df Sig. OR OR 9% Cl
L H
[APG = 1] 41.68 1486.94 0.001 1 0.98 - - -
[APG =2] 43.46 1486.94 0.001 1 0.98 - - -
[HGB2=.00] 1.15 0.57 4.111 1 0.04 3.16 1.04 9.59
[0C1=.00] 2.24 0.61 13.33 1 0.00 9.42 2.83 31.39
[0C3=.00] 2.29 0.72 10.093 1 0.00 9.84 2.40 40.26
[PLB3=.00] -2.54 0.80 10.177 1 0.00 0.08 0.02 0.37
[W2=.00] 2.43 0.98 6.186 1 0.01 0.09 0.01 0.60
[H1=.00] 3.23 1.51 4.609 1 0.03 25.33 1.32 484.81
[H2=.00] 3.65 1.16 9.845 1 0.00 38.32 3.93 373.72
HH AR R 3.65 0.76 23.181 1 0.00 38.40 8.69 169.64
3 Wig R 4.23%, WESIESERIL 11 S 21 ) LE XY

B IR E A B ECRIAE, mElR. AR
GREE R EREtE. mE e E. BAE )L EA
Zate 3 i b B 2, AR R A B AR LR R
2.8%, HAREREEE251%, HEEEZE03%.
REWEEE BT L PO AREIN 12 MHEAEIL
F R 3.29%, M EERKI 18 MHBEILER

23.8%, K EBE AT LB A LR B
T 3.29%, 4.23%F1 23.8%, B HTATLLANE, A
SCHEAEE 6 ANH, HAh 3 ANFFERT RS AE 12
Hy 18 NMHBL 11 4, Al T0F 50 o] A —
2/, B, XA LR BRANREE R, Mi%
MR RS LU AT bR A TG4 . A SO e St £
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kB AGT, HARRBEE 3 AR, &
T2 55 X, Fop A )L B2 5T 2014 F 4
AU ELEBE 1.76% ", AW (EBH
FEX) A0 R = AR g T A 55 IX
W, HWFFin R EaL, Fit, AR AELE
B 329%K 4

B JL=E B (Neonatal Asphyxia, NA) J&4& H
T B P S ) % i DL B0 AR S AN g R S R T
We, FHAEHIUVREE . S kiR A AU PERR
B, SRR, RIS 1R B
L R, s B DU D BRI g g2 ak
BRi%, EEGE T NS D) Re AT el v T B A
T YR Apgar 4N BRI 0B 2> NS
KEMEERE, HEEFEEFEEAMIEFIELE
EE R ISR AU P S 2 i DL K 22 AR T R
TR g, Wkt A EE A 4a S ek |
KRB ARG, 2T, HEILE
B SRR I LR AR O TR ) LBE R T,
AR I AR Apgar TF75 0 3 S A )L (RI%E
HESER) 1511 B (0.3%) o DRk, [EImE A
PLJ Logistic [H1A¥ A4 ) LIFI M6 B R B 3 2 e
AT 2% 5% T 87 R R sl i 2B LI A B S, R KT
AU EFHARE . Bk DL R IE T A ARG R
B

N b BRI Z R 515 LE W
SREE FRJLEE . B LRI . B A ) LR B
TIAESG, SE A L= fa K% BURBE BT
AU AT e R 7= R0 B IR 2R RN A1 9 A i %
e NEZ R, ARZ4E80 (Tolerance indeces) BY /7
ZWIKR T (VIF) 2 E AR % stk e, 3
A = B A 84T Ordinal Logistic [A] U343 #7 o
Ordinal Logistic [R1/)3 738 & I AZT L L SF7K IR |
FEERHIML. BERJL B LSK LR A L A
SRR AH S S R PR 3

AHIE TR I 2 B B I A 2 A It 62, 35 1
AL BRAENE G 2 £, KRS, %R
A F T S AR O Zag S 2 S
Zidl 77 I A2 6 435, 2K TR TR MURN 2 /K T
P VRIS AKIE 2 E R AT A ) LR B R . RER
e B R ISR TR T R R R
e LE BB R DLAOIE A L= B
HEFE . BAL ISR KU R U kR i 1000m1

BN fE R AT LR BRI . 775 H IR A R
SEIEGRT WIFRIE, 7 5 K H L Z E SE T
JRIH . AT E IR BRI . JEIR IR DA T E Uk
iz J10r fa IR DL JE R . P Ja DK H f 4k ok e
Je O H L 495 BRI 2 ) L 2 B KU 202,

R F LG RR R E IEH AL R EER
ARRERIUE. & RIE X LRER &2 id =18
B RS BRILEE . A LR A R =
BRI RER . AR RIS KT 46em
AR LA T KR P A L= e AR LZ B R
ARE UL A LS K SH A L B, &
Kt/ N 725 5y PEBE BT A LR B AR R A S =, 5 5
SEGEE A LIRS RE. EANEE R
JUAE K 7 BRI R AR K A2 R 5 7 Jig I A
il BEEA RUEIRES KA,  [F A8 T AR
JURPIR B EE A0 . BT AR ) LR B 25 Bk ST A
FAE GG R P, AT 70t & B L A e 18 v =
LR B RAEN, OR{H 38.40. #rad LA E
FEACRIERGIE . e RVEBR DA R s L PR (3
) MMUEIIELE KK GBS RARE, Fr=,
WA ) L B AR A, AR TR g A ) LAE T 2R
E[ZS] .

4 LERETIR

Bl 5 Logistic B34 7 = g £ ) L=
BHGERRE. 230, P RHIMm. KR
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