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Original Article
Risk Factor and Risk score for Birth Asphyxia in Kumpawapi Hospital,

Udonthani Province

Sombat Saksangawong' and Suthee Rattanamongkolgul®
'Department of Obstertics and Gynecology, Kumpawapi Hospital; “Department of Preventive and Social Medicine Faculty of Medicine,

Srinakharinwirot University

Abstract:

Introduction: Birth asphyxia is a public health problem in new born. It can made perinatal death and disabilities
and most often it is caused can be prevented or corrected in advance. Objective: for identify risk factors and
develop risk scoring forbirth asphyxia. Methods: The study group was comprised of 100 women who delivered
newborns with an APGAR score at 1 minute equal 7 or less, while the control group comprised of 200 women
who delivered newborns with an APGAR score at 1 minute more than 7. The data was collected from medical
records. The anticipated risk factor were compared between the study and control group by using the t-test and
Chi-square. A risk-scoring scheme was developed and evaluated using receiver operating characteristic (ROC)
and likelihood ratios (LR). Result: Significantrisk factor for birth asphyxia werediabetes (OR = 6.495, 95%CI:
1.718-24.557), cephalopelvic disproportion (OR = 2.727, 95%CI: 0.985-7.552), meconium stain (OR = 15.403, 95%CI:
4.436-53.485), vacuum extraction (OR = 18.969, 95%CI: 4.615-77.972 ), gestational age < 37 weeks (OR = 4.006,
95%CI: 1.619-9.914), birth weight < 2,500 gram (OR = 2.736, 95%CI: 1.324-5.655) and fetal distress (OR = 16.714,
95%CI: 6.240-44.773 ). Conclusion: Risk scoring scheme was developed from these seven risk factor with the
total score ranging from 0-14.5. A cut off point risk score was2.0used to classify pregnant women into low risk
and high risk for asphyxia.
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8-13

ﬁquﬂmﬂﬁq@améhLLﬁsmﬁmiwumﬂmﬁmmw
&0 dhwnmanuaniAesasnh 2,500 N3N (OR = 2.46) e
fawnlwhedr (OR = 5.51uasmzduiumasmanluasas
(OR = 2.28) uaslimmeidumlwshas (OR = 5.51) ugu
Tumain LﬁmmﬂLs’i"acﬁma)‘,LLé"ﬂﬁﬂaiuéhaa'mmﬂﬁqm
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WeNLNANNANT Fausl Tufl 14 anmaa 2555 Seuil 31
ganax 2560 laeuiadli Sadinszwihengaenuasuay
naudnm Iudamam 21 ﬂﬁuﬂququﬁaw@@%QQsiﬁﬁ@aa@
qmﬁﬂﬂ@uasﬂmﬁmw APGAR score 3nnn 7 1 11
I@al,ﬁaﬂmjaéy’amiﬁﬁﬂaa@élmwnmﬁamawé’waqmim
fnw S 1mou 200 M8 NENFNINER wiedenaaifianaann
AN fitlssfiueh APGAR score Haanimidawiiy 7
7l 1 w7t Bussdusiadiasiullauesudman 100 11e Toe
inowiumadaidanngasatheszmnadhsndnmaa e
esffiasaaymsmyersfann 28 derd shvinuanasen
21NN 1,000 N3N LLasﬁmzﬁf@MwﬁszLﬁm/amﬁuﬁﬂmi
ARDA AN DI M Idaiiannaudathalsnnsaan
PNMIFNNGD Wiﬂﬁmmﬁmi@mﬁ@%ﬂLLGiﬁWLﬁ@LLaEWiﬂ
Geinsusluessriviadufindonann
NENABBNEBANYBIMINUINING (birth asphyxia) 11N
msfunnlsnasasdnsawaialan ma 1CD 10 (The Inter-
national Classification of Disease 10 Version 2016)" 14
matssduwmsnaeenfiaulumanuanifio iafien APGAR
score 71 1 wiftdaaniwdawniiy 7 loenthnmeneaondiau
lwmsnusnifin i 2 5eéfy fanznmeendiaulumsnusn
\iR@E 97139 (severe birth asphyxia) ¥isamMsNABaNTAU
WLLANTA (White asphyxia)” ¢ APGAR score ﬁ 199
whity 0-3 uazmnaeandanlumanusnifadniioeyse
1 Na1 (mild or moderate birth asphyxia) YaM3Na

Table 1 APGAR scores

ONBAULLLITENAE (Blue asphyxia)” {f1 APGAR score
71wt whity 47

APGAR scores fweosflafi i lumansiansuiivanng
aemsnusniAn Watsznerldlumsfiansanmsteihiuin
Pa9MINUINNG” (Table 1)

Pmeduimanlassivsneis msfiamanhedd
Srwnidendu vsoradumaduaasilansnluesaside
1 120 ASs/07 ie AsranLEnwAE I sIdasn laven
1%m35mﬂ Electronic fetal monitoring duziia repeated
late deceleration, no acceleration 98 occasional late
2@ variable deceleration

I@ami?ﬁﬂmﬁﬁ%ﬂé’LLﬁqﬂaﬁaLﬁla@@iamﬂﬁ@mmm
san@anlumnsnusniineanid 4 sudadudsan (Social
data) ldun 01w sEuMIEnETadudeouaaan/Hhn
A3 (Antepartum factor) %Lm'mslm‘ja%amsﬁ AN
4 amwnmﬂmsﬂ mmummaamimﬂ@ﬁn MALUD
masensss  Amrrasmaudis ihwrindananmannesss
Alansy, nn.) Fdlnamenaumssnesss (mlmﬁn/mm
goduaas’, nn./a?) LTk eIRTIA MY
mmG?uiaﬁ@mﬁawsnmvgqﬂﬁﬁ rmelafinantadoides
WNINARDA (Intrapartum factor) VL@meam@mmaa@mq
wihies mmsnediiey Amesnimed mgdimlsh
anitae quqav‘hmﬁLL@mﬁaummumsﬂ MANNDN
furpsdennaunsan MmuluATIAtawhua  nMeia
AodsennafRMeMINUAZEINTIW mnjaé”’qm‘sﬂajﬁl,mm
ARen MzAReRdAlnE shvsindraunsnaen diisng
memeunsnaen SRt uRaaamesnTIA Mg
fawnlwhan mslsiisiasen dnshassmsn Saeaen
nananeuaLiafFd UMaN (Fetal factor) Iduriang
a33f @uensh) shvinman (3, n) Fmgmsneuiily
R Taeer T e

T 0 1 2
A - Appearance (§f) 6 e T
P : Pulse (3na3) 0/ Wi <100 / Wit > 100 / Wil
G : Grimace (FUEBIGHANINIZGMU) lalmouauns elyvnh |G NGANGY
A - Activity (waaulm) gauthnden JRUAUINTNY wwaaulsing
R : Respiration (1¢/1a) Timela iashigae fhiame
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s |¥ewns @alsunss TBM SPSS Statistics Ver-
sion 23 fimsladfiGmesannlunsiensinReudiudoys
Usznaudne AndedesasmnaBaiin 95% (96%CD uay
fimslatifdoapmelunamasaumen mshin ldun odds
ratio (OR) Wa¢ 95% confidence interval maaﬁaﬁaﬁﬁﬁa
etumIaiia* (p < 0.05 )AmnesaueMadusvaslade
Gl NYNANUALNGNAILANAIY student t-test, Chi-
square test WarimsAlemzidayauuumsnanasladafinuy
%%Lam (univariate analysis) LLagmﬁmmzﬁ%’as&mmums
nNANY EJI&%H@WEHEJ@T@LL‘]J? (multivariate regression analy-
sis) ﬁmwmmmumwﬁmmn regression coefficient L‘Vd\ia
ynqediaiivansasaasnzueads maldidulds Roc
(receiver operating characteristic) ek (sensitivity)
ANMNAWANE (specificity) WasANNUWNKEN (accuracy) Tuns
fagnelomseasnsfenmenasendaulimsnusniio
I@mu:u'qLﬂuﬂ'gjmqu%amiﬁﬁﬁmmL?%mgmLLaxmmﬁ'm@%w
maiamMisneeenanumsnusniiaud e neisase
Likelihood ratios (LR)

NaN153ae
mﬂmammvlﬂmumﬂmmmﬂammmu mmu 200
AULALNGNANI T30 100 an wmqmmsﬂmamﬂam
mmﬂmyumsﬁwmew,l,azss@umiﬂnmaﬂmqmmwﬂﬂm

wazanTafinm I@H%maqmju Tiflensuanshatiupehediite
MAYVNIETE* (p < 0.05) (Table 2)

Taduesrauanan (Antepartum factor) fflemauaneng
e RIS AYNIED&* (p < 0.05) slanmzanasaniat
Tumsnusnifinfie nag v (OR = 6.495, 95%CI: 1.718-
24.557) (Table 3)

Tadudesssanaan (Intrapatum factor) Ao
uaneaiueeeliniueeymMesia (p < 0.05) fanzae
sandanlwmnanusniinfanmsindasausennsdisueman
WAZTINTIW (OR = 2.727, 95%CT: 0.985-7.552) mﬁ@ézmmsﬁ
lsiflusailsnaan (OR = 27.136, 95%CL: 3.475-211.927) Ay
ARAARA WA (OR = N/A, 95%CL N/A) failanamenaums
Aa06 (OR = 1.708, 95%CI: 1.004-2.903) mazﬁ%mﬂwﬁw
@%1 (OR = 15.403, 95%CT: 4.436-53.485) M3 WEnisenaen
(OR =1.727, 95%CT: 1.064-2.803) LLaxmﬁ@aa@{[@Bm%mﬁa
FeUa e (OR = 18.969, 95%Cl: 4.615-77.972) (Table 4)

Ta¥endosdunsn (Fetal factor) Tflemsuanehai
penailudduIaia (p < 0.05) danvneeanTianly
mInusniafeeynsan < 37§ (OR = 4.006, 95%C:
1.619-9.914) SAMEIIM3N < 2,600 ¥4 (OR = 2.736, 95%CLL
1.324-5.655) Amgvnanéuinuluassst (OR = 16.714, 95%C:
6.240-44.773) LL@%ﬂW‘S%@@‘S‘SﬁLLN@ (OR = N/A, 95%CT: N/A)
(Table b)

Table 2 Yayavildudsnsszringueuasuazngadne

NANAIUAN naNAnNI
e o . : . p-value
Jasaiia L (31%2% = 200A%) (@MW = 100A%) _
o (Chi-squared)
W% 52282 1% 528a2
m‘fjw 200 100.0 100 100.0
LNBGINT 10 5.0 7 7.0 0.909
Wit 86 43.0 43 43.0
Suana 86 43.0 39 39.0
hNEMI/ANANE 5 2.5 3 3.0
DG 13 6.5 8 8.0
szﬁnnﬁﬁnm 200 100.0 100 100.0
Usenndnmazsnm 9 45 3 3.0 0.706
dvaNAnmuaLa TN 166 83.0 82 82.0
PFoynneEuasgnd 26 1256 16 16.0

*Jayaiividiymesiiiila p < 0.06
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Table 3 1A9eLAENAOUARDA

3 A o
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fladudes . nauATLIAN . niffin OR 95%CI p-value
(3193% = 200 A) (31942% = 100 AR)

D1 < 201 53 (26.5%) 26 (26.0%) 1.047 0.597-1.833 0.456
a1y > 351 9 (9.5%) 14 (14.0%) 1.572 0.739-3.346
ANNEGY < 145 9. 197 (98.5%) 95 (95.0%) 3.456 0.809-14.766 0.076
rnessfinen shnesssfieatinlsmenna 152 (76.0%) 69 (69.0%) 1.317 0.752-2.306 0.285
gl ¥ 3
{nATas < 4a3s 5 (17.5%) 2 (22.0%) 1.330 0.732-2.417 0.350
@%ﬂﬂ‘a‘iﬁmﬂ 83 (41.5%) 48 (48.0%) 1.301 0.803-2.109 0.285
Snmzanmaui 44 (22.0%) 4 (24.0%) 1112 0.634-1.976 0.697
shwiindnneunsshnesss 71- 80 n, 4 (2.0%) 4 (4.0%) 2.234 0.536-9.316 0.673
fafianamenaumsrhnassa > 25 nn./a. 28 (14.0%) 21 (21.0%) 1.663 0.874-3.052 0.122
NITLNANH 3 (1.5%) 9 (9.0%) 6.495 1.718-24.557 0.002*
mzanaelafiags 3 (1.5%) 4 (4.0%) 2736 0.600-12.469  0.176
maglafieans 8 (4.0%) 4 (4.0%) 1.000 0.294-3.404 1.000
Table 4 {h¥tiesszrisnan

fladudes . nauATLIAN . niffin OR 95%CI p-value

(31%43% = 200A%) (31U = 100A%U)

\PENIFNARAYINTINTIDS 7 (3.5%) 6 (6.0%) 1.760 0.575-6.383 0316
mafzf‘m%ﬁaa 2 (1.0%) 4 (4.0%) 4125 0.743-22.917 0.080
mwimmséﬁ 3 (1.5%) 5 (5.0%) 3.456 0.809-14.766 0.094
maxq@ﬁm%wLmﬂﬁauﬂﬁﬁmﬁﬁ 7 (3.5%) 6 (6.0%) 1.760 0.575-5.383 0.316
MaNNNIUIRIRaANaRAREN < 33% 26 (12.5%) 13 (13.0%) 1.046 0.510-2.144 0.902
MeRuaTIANaum U 3(1.5%) 2 (2.0%) 1.340 0.220-8.152 0.750
MNERORAE NI IIFHEMINUALATINTIN 7 (3.5%) 9 (9.0%) 2.727 0.985-7.552 0.045*
mﬁqé%am‘sﬁbiﬁl,lﬁmﬂmam 1 (0.5%) 12 (12.0%) 27.136 3475-211.927  0.000*
Maaandialva 0 (0.0%) 7 (7.0%) N/A NA 0.000*
shiinéraunInaan > 80 A 12 (6.0%) 11 (11.0%) 1.833 0.657-5.117 0.260
fatlnamunaunInaan > 25 nn./u.2 125 (62.5%) 74 (74.0%) 1.708 1.004-2.903 0.047*
hwinenfisinnaennsiiasss > 15 nn. 57 (28.5%) 36 (36.0%) 2.274 0.776-6.662 0.404
m’gxﬁﬁymﬂuﬁm%w 3 (1.5%) 19 (19.0%) 15.403 4.436-53.485 0.000*
mﬂﬁmﬁ'amaa@w 79 (39.5%) 53 (53.0%) 1.727 1.064-2.803 0.026*
Fuhasmanieung 9 (4.5%) 6 (6.0%) 1.356 0.468-3.918 0.372
ﬂaam‘[ﬁmﬂéaqﬁaqaﬁywmﬂ 3 (1.5%) 25 (25.0%) 18.969 4.615-77.972 0.000*
NAAaA 16.01-8.00 %. 78 (39.0%) 54 (54.0%) 6.495 0.756-1.999 0.406
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Table 5 aduiednmsn
ﬁaﬁ’mﬁlm amiumnﬂ'u . néuﬁnm OR 95%ClI p-value
(NWIN=200A%)  (1UIU=100AW)

A < 37 doma 8 (4.0%) 14 (14.0%) 4.006 16199914  0.003*
shvsimsn < 2,500 N3 16 (8.0%) 18 (18.0%) 2.736 1.324-5.655 0.001*
mgmanéduduluasss 5 (2.5%) 30 (30.0%) 16.714  6.240-44773  0.000*
masaRTRuea 0 (0.0%) 7 (7.0%) N/A N/A 0.000*
WAFIRSYINTN (38) 122 (61.0%) 61 (61.0%) 1.000 0.611-1.636 1.000
Table 6 ﬂaﬁmémﬁaﬁmﬁzﬁé’hﬁ% Multivariate logistic regression analysis

Risk factors Coefficient SE. of OR 95%ClI p -value

coefficient

UL 2.200 0.770 6.495 1.718-24.557 0.006
AMLAAF ORI NI INUALTINTI 1.440 0.610 4178 1.281-13.624 0.018
rmefaumlshad 2.750 0.700 15403  4.436-53.485 0.017
ﬂﬁ@@I@aLwéaaéaqmmwnWﬂ 2.810 0.730 18.969  4.615-77.972 0.000
ayATIn < 37 Send 1.580 0.550 4.890 1.656-14.433 0.004
shwiinvnIn < 2,500 3N 0.920 0.460 5.749 1.282-25.787 0.022
mgmanéduduluagss 1.666 0.620 4.332 1.263-14.861 0.020

Table 7 NMamasiunaNMFsiazhiviwme lomamaiermeneaandanlumsnuanio laemsieszian regres-

sion coefficient

Risk factors Coefficient SE. of Transformed Assigned coefficient
coefficient coefficient
AT 2.200 0.770 24 25
MsRadasuTswIfRHEMINUALTINTIW 1.440 0.610 16 15
rmshedhiim 2.750 0.700 3.0 3.0
ﬂﬁﬂ@I@ﬂLﬂ%ﬂdﬁdfjﬁUmwnwﬂ 2.810 0.730 31 3.0
A <37 flew 1,580 0.550 17 15
shmiinman <2,500 A 0.920 0.740 1.0 1.0
mgdiutumenluasss 1.666 0.620 18 2.0

NNMIRNEiMInanasladadnLULTANELTWY
ithiudeafies 7 Taduwni fidamisneeontion
Tmsnusnifia Usenaudne nasuwam (OR = 6.495,
95%CI: 1.718-24.557 )
LAZTINTI (OR = 2.727, 95%CI: 0.985-7.552) masﬁ%mw
61%‘&?@‘}1 (OR = 15.403, 95%CI: 4.436-53.485) 3%@6\9@17%
Gl%m%aﬁaqtytywmﬂ (OR = 18.969, 95%CT: 4.615-77.972)
210337 < 37 denii (OR = 4.006, 95%CL: 1.619-9.914)
swinvnan < 2,500 N3 (OR = 2.736, 95%CI: 1.324-5.655)

MMYRAFREIUTENINFTIEYSN

[V 6
wagnemInduiuliuasst (OR = 16.714, 95%CI: 6.240-
44773 ) (Table 6)
T A4 A . ,
ﬂpaﬂ%mmwmmmmmmm Vl’%%ﬁmi‘ﬂ%miﬂﬁ%’]ﬂ
Iafﬂﬂ ‘ﬁ'ﬁNam'am‘sl,ﬁ@mazaﬂaam‘sﬁn@aaﬂ%mﬂwwsﬂLL‘m
fie Toamsh regression coefficient ﬁﬁﬁ?ﬁ@ﬂﬁﬁj@ﬁa
0.920 (Ahwastnmsn < 2,500 ASX) Nulugivns regression
. v A o a o €A v
coefficient NYAILLFLNYINLA waaww”l,@ (transformed
. G G A9 va o A4
coefficient) %ﬁmﬂmwmumﬂﬂammfm 0.5 NTTTV]@@ BN
%”LélﬂmmmmmLﬁmaaﬂm (Table 7) I@EJ@ZLL%%WNN
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ROC Curve

Sensitivity

0.0 T T
0.4

1-Specificity

0.6 1.0

Figure 1 uaasnumeléidulds Receiver Operating Characteristic (ROC = 0.829)

Table 8 LLﬂ@ﬂQ@(ﬁ@ﬁLWNWSHSJ‘IJBGNﬁi’]NﬂSLL%%@’NNL%ENﬂW81(?115%16@ ROC ﬂ’NN\IL’J ANNIWWNE tay £ LR

Total score  Sensitivity Specificity Plus 95%CI-Lower 95%CI-Upper +LR -LR
0 1.000 0 1 - - 1.00 -
>1.0 0.780 0.79 1.57 0.84 7.82 3.71 0.28
>15 0.730 0.86 1.659 2.49 17.15 5.21 0.31
> 2.0 0.630 0.915 1.545 3.99 51.68 7.41 0.40
> 25 0.550 0.935 1.485 3.97 42.1 8.46 0.48
> 3.0 0.460 0.960 1.42 7.51 109.87 11.50 0.56
>35 0.340 0.975 1.315 17.27 138.08 13.60 0.68

d‘ | (% ::i A gj 1 =3 =\
LENYRILARLTRRFLALAMAIA 0 D9 3.0 LATNALLL
FINGIFAWNNY 14.5
X A v v Ty A

waasumeldidulds ROC MnezLMNNEsTaIMT
RANZIRININNDNTRULNINLSTLAR TNRNAILAN
LLazmjsJ?ﬁﬂmaﬂé’ﬁuﬁmﬂéﬂé’ﬂﬁq ROC whiu 0.829,
95%CI: 0.774-0.884 (Figure 1)

dl dl 1 A [ A [~

WanziuANUEITINGNNNTMIWNTL 2.0 Dalduqe
v 4 By da A 4L
@mummzamslﬁﬁszmmﬂqmummLamgumzmmmmms
Ranzneeangaulumanusniie eedeanulh 0.730
AMANHNAUNZN 0.860 UasAN +LR gANINNT 521 (Table 8)

a (3
ol
fimaasmzneaendanlumsnusnifingenaduiiym
fsndynsuumnsuigvasiny feiAnMmIndas
somanifintundaennanaussdiummasususasng
mametAmide luimingasni leedanmafenmene
sanBauluwmanusnifedlsmennansunriflugaed we.
2569-2561 BElfi 7.9, 6.4 WA 8.1 MAASL Il
wuh 7 fhdudesilnademaionizneeaniiaulumsn
A d Aoy d -
wsniia WaBaseduihdudasantasliinnlasnsiiason
f Odds Ratio lSuAnMzAedasmszefssemsnIay
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SwiinvnIn < 2,600 N3N AmsvL Al
@ﬁlwLLazmaa@ﬂ@aLﬂéaqﬁaamnpﬂm
T@amam‘sﬁﬂmﬁwudwmmﬁﬁaLﬁmﬁwﬁwaamamm
sandanlumanusnifin iflensenadasiumsdnm

NNITIUNIINAEUNN (Table 9) Aa NNMIN < 2,500

14,17,19,20 14,17,19,20

nx magmaneuiuliungss naesiam
a7 adesiAesesnmneananlmsnuan
Fedineaydmlngfuiaiodesmemheaen” uasdm
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waziLsan R asenuun® Fetoaaniiasnnmaraaasiti
9N AT eI e eeanEan W 198
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% ! a ] [ 4 [ gj Aﬂl
wd 1u Iiflusaenson s Faiumanaanlaeiniag
AagnunIMer Aozl sFuneuas NN
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nl;ill 9: ; | [ z:; n‘ 5 v J

Mgt whesduiiadeifadenysesasn wuh
flamafnnzneeendiaulumanusniia 15.403 whide
Weutiuhaswnfisanadosiunamafinymasaues o3-Tyay

I3
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= : [ [ dld Aa
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Table 9 W3vuizuilady L?W\Wa\‘iﬂﬂg?ﬂ@aaﬂ%lﬂ%sl%ﬂﬁﬂ WINARNLNWITIUN TN U

i]ﬁm%aﬁéwﬁq sW.mRus WIEW  sWanduns  swwssneQnd  swuesdgay  swanaand
OR 2547" 2551" 2551" 2554" 2555" 2561
mMafnmsEALLTznaEnIN 3.090 - - - - -
agaTan < 37 deni 3.290 18.090 - 2.080 - 4.890
MIIAFDA - - 8.630 - - -
s WenssiuemaduLhe - 0.570 - 2.290 - -
mInRaRsEEIi 2 et - 0.975 - - - -
shwsinman < 2,600 AEN 3.170 7.437 - 2.460 4452 5.749
anasulafings 26.810 - - - - -
MRaRaEmIEIgeEMIN 8.100 - 4430 - - 4178
LAYIZINTIN
MINRRAYING 23.190 0.069 - 4530 - -
ﬂﬁ@@I@HLﬂ%ﬂﬂﬁdﬁjﬁy@ﬂmﬂ - - 4.660 - 7.746 18.969
MIENFAAREAIATTIE 3,570 - - - 2.076 -
magmanéduduluessd 8.300 0.179 - 2.280 4501 4332
flsrhed 21.9 8.52 5.51 18.45 165.403
masmﬁm‘éﬁmﬂu - - - 5.620 -
masssianiae - - - 1.966 -
AMLULPNY - - - - - 6.495
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