s *k e _ E 3
gl HiRo| FERIEMEFE BRI
B = —if% REEES s EaEER

fEh EX EAER B

MrERL L2EM
. MRE®

MR FHE

. MEHBR X EE
B K fEw

m)

(¥

<= EE-

I. MEERL LEM

27k {REEEHEE A o] v 2P 0] HKES Sl R oR B wHo] Fglx
o gk=|uk, A4t RIEEHE A w22 fBebs BBl A 29 o213 fussH
o] FAESIL vk, 53 1KEHFKEEA A 2 (ER S| REFEFRFIAS ik
By REsstE, A HPIADARE 5 BEFE LS & Hlfal = dshl =l

whel A olef 3t Agg¥ S o) (EERRIEA BeRM o s HHES =} BAEEX  BPiR
f# ko] WHAE 9= fElEE T (risk approach) o|cf (WHO, 1984) . fEfg i
(risk) 2t fmRo 2 o4Alsle ofd ERN Gt o=4 A3+ MR B4
fERKo] A== AL o vgtrl. falgEEaLE-S vhe o2l gt fEkgel o ¢l
Ao HWEME S 33024 HRolv B BAREKS WY = R4
e BREgolvh. M ALk AMLS EE $HRel 33 Hojul£9 @ L Hnal o}
viel, Erf BEREC F HRAA oS Ehmor Aoiu|E Rkl
t}. Tube]l v ;% (Martini et al, 1977) ol 2|3l 53] 1RK#E S| (RIEEEHEE <] of v]
2 AR it @A el RFEBEEE R (the unmet health needs) o]
ol ghe), o] ke BEERE T HEM4 T A0 SIS 23 Aole)
2ZFHE Eo| S-S 23 wTREMS Al4bstmg, oleidt 739 fEbREE Ak

* o] = BB G # 5 4e (UNICEF) €] k’b‘}TOH EATEl Tifthy ERERL S 98k fakEEN G
EhEE BHEEC sk BETE, ©l Hx#ﬂ#&%

* k@B A DR EEBTERE FAT BT
sk GBI A ORI ERE 2T DEIE AL

_)n'ﬂﬂ
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#R el AAskla Racth

olel 3t fEBEEERaEY EALE a3t EERFEE LA = A, FERIEE
Proll ol &l BRI 2 fabiENS BBk sl= Y (ad hoc system) ==, #
YR EE (absolute risk)ell ©|3F Jgk (WHO, 1984) 4=, HIEHEEE (relative
risk) ol] 2] gk FHkr, vl A, EFBEKE (attributable risk) el 2|3+ i (Walter,
1976) 5o] Ark. olF de] 8= FHEkwbozs M3 ZEIR ZHo| iz
S EREE A o gt Bhggfbel shllch. 53 [ FRESEF ] BRI A o] =
o oS Fabdt BREHEHEEEY S AFERE Aol BEBENE o 2 HRE
A T3 FEEF obA- ek (WHO, 1984). aidll  o]ef g FEELELAIBEEE
AN A= REE7F HRET Qe o, fiEs HYGEKE e sisgdbst st A
Mslets RfEel s, v REE b4 silknt g o) EES, (EREMEY #%
IEAZ Y EZIME, B BA 55 2k XHrop BfEHo UA=E BE, wWxHok
glel= RfZo|ch (WHO, 1984).

AW E fFTIRERS B A= Telolelodal = 5 (Lilienfeld et al., 1955) o] MEEft
) etk 2] B (continuum of reproductive casualty) o|zl= & T ol ik
o] MBS A=’k ol=f (Sokol, 1977), Mi#R 2 izl MBFsl fEbEER
AT PR AlS BAd=e] oo, KA A Fel & FIAI BHREEE ] #
Mol wel Al BAIEE AA Folxl U= HBo|c).

2 veldl A= 1981F R &l A TRFRE ERERSE: R
S Akt o], 27k BIEMF¥ES AA Biffdl = 2B Bl A MMEREFFEE,

P

1) @AHES FIFS BF%ted = Akhtars} Seghal (1980), Aubrye} Nesbitt (1969), Haeriso}
Naldrett (1974), Jelleye} Madeley (1983) 50] 9l -2

2) WS FIFE Ph7Ed = Adelsteinz} Fedrick (1978), Fedrick (1976), Goetz 4} (1980),
Shapiro#f (1980) 50| 2)-S-.

3) Binary Multiple Regression Analysis, Discriminant Analysis, Multiple Logistic
Regression Analysis 59| &8 B5H ko] M= L v, RAES #HH 3 BT
7gell+= Dangelo9} Sokol(1980), Donahues¢} Wan(1973), Elwoode} MacKenzia (1971),
Hobel4} (1973, 1979), Reed#} (1977), Wagner (1983) 5] 95

4) A Sk BEPIs ol = Coopland (1977), Creasy(1980), Murdock(1974), Sokol
#+(1979), WHO (1978), Yeh#}(1977) %5 £8°] Aol 3.
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x
s

|3 vt 28 v FRFRES EREREE 2 SER L 8 Hikdd rt 9
Ao, gEle] REE: e == X3 e AA ook =3 GRERIEE
A= BAZEY Al A HERAER Lo FFIERRS U7 FHelshl w3 ez,
B MERAE R 8] BABHES Al Alskx] Eska glel

ofell ABtio A= ERAFHIERERS SN SHTEES 2o A2 RiE,
k2] BHERIG] A BAERTRERY SRS Fild BAIE T v fakE KA
el BAEE] EMRESS Txt gtoh. dlvkebd —fR REERA o RFREH
F EfT Lo fapmiat BIBFAIA & o, HMERESR B FfEHEMb RS gk
| 7ha A58 Rl 7l =-Folek. olel 3t BBkl 4 HI7EBIRER 2} = WEMRM
EFHS 913 EREREREL L HRE BRUHTRE AEMN.R fr3te
fEgtel A Bk ohel, BEFERS EERS, A= EMmEL] A, 2KHE

E % AERH KB 5 ASsHl & Aok

ol
0,

q @ o i

o

II. AZEER

AW7EE —R BTRERES R R Dt RERERKHES AN
o WEMMPERTEERY HA T & ol fElltim EHBES PHEEsl=nl 1 Hiyol
det. web A APFEE i Rnstazt ske ARH ASE oSk 2o

(1) #Eathy BRDHES] BREE e} EfiERERNS SE )

(2) e R RE oA AR o BPHERE S Rzt

(3) Lid #athy Z%2, Ry REME, BB WA i, BMEH LY %5
B Sol A3 KRB FEE KRGSt Wifm EITVEER; EMATEET  fEEitie
AR S R et

M. ARAZE
1. EEH

ABgeol A EH7EBie] 19824 ol FHAL SR 3 BEAFERL Q) TR f B A

=

= | (maternity record for prenatal and intrapartum high-risk screening) &

5) BERBETECl = RIE—41(1982), o] 5 (1982) 5o &l&.
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FI etsich. MRS ERAMEPIRBIOR 4 sad ©$e HRS Ao
2 st Qb REsE B AFEERB A 1981 18 e 64 7
SIREEE o Wi 4,01249) WBEGRFZ e ERi AAE=E AW
st WS Sl (kIE—4b, 1982). WAAEZE OHSES MY fidk 2 R
BEoll k&t HOIH (SSIEMEM) @ WEURM: [MRBE M EIAHRIRS JmIER HIH (43(EE)
@ HERRGEAl 3 HIH (TUERY) @ SiBE 2 2 R T I (78(HER
P)S #2501 EHESE MR Utk & Bl Ax o EEFEEIE Pk
stohel BAKEEESL 3,838% 0 Midol T WHRELE 2 SUEBABHER S 4 H7 o)

ek,
2. HIERIT WO BE

1) SArER

X 1ol A sl BRI il sted RE SR AE JFs mlA=
PERT fEBRER-S Mgt FoATEEE Bl AR BAHE, SRl R F8l
M Zo B3I BEIELES ERESI, & BEMEFZ B = g fittd =
et EoEad 1 NS oheak 2k

(1) 1B:pe: fglE ERTEER: M2 ol& stohd + A= L83 ERN Ekg
B fB (obvious danger signals)®] A A =8 fEliiim E5 (&< @A
Heoz ).

(2) 2BLBE I HSE o —i HE (Fi &) 2 ERE F mEESRA 2 s}
o=l 4+ olv ERERN PG =T fakgiis &5 (18R JEEmirs @
Ag%o2 3.

(3) 3EXRE : %) PERIEEERE 7ok g BB APTR (dshz §)d =2l sietd
T dE EHRER PG w2 fakaiiim B (2 Bkl JEfakairs EAY
B2 F).

(4) 4 B © 53] gAKMo shotsl BRREETR = 28 L ElRERN P
FET w2 fElRMiIR B (3 BpEel FEEmirSs #EAnges ).

Dbz 7o) it Sifitas ol g fagERS Arfrste A7kl =tet
K & BEBEol A & dl Bifiell ol2 & TS EAS o} [HH fEhEEF
3} IEEmBe s sE=ch webA ol 3t Mkl =hel Efke]  REEEEH A
2ol 3 LEES VA =t
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Figure 1. Analytic Framework
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2) BB

Aprge] A= Wi BPfstel RHERlG dold F A= GRS Farol &
st ERES 53 FEESHeR 55 —# FRES FolA o F
ol &rbx| MRE L kol sdalw Sk REo] e A2 ZFgcr.
ehA MBS ik o) R Bt JRERRS T REER SEscH(E1RMK).
ole} o] HEBEHME T 72 olei’lt fakgo] BA=EE MisEES Bl B
Heted, = dak RIBEBRAAA v d Rl REY F UAEF sok b= FiRT
ol old & KR E Fildl BMT + v EHERS FHs7 $1¢olch

Table 1. Dependent Variable
{33

Complications of Pregnancy and Labor /delivery

Breech extraction
Cesarean section
Pre-eclampsia /eclampsia
Prolonged? /obstructed labor?
Placenta previa
Placenta abruptio
Excessive hemorrhage?
One or more of the above — Abnormal : Dep. var. =1

None — Normal: Dep. var.

1) Labor all stages included, lasting more than 20 hours in primipara and more
than 12 hours in multipara.
2 ) Includes CPD (cephalic peivic disproportion), cervical myoma and ovarian tumor.

3) Over 500cc during delivery or later.

3) BWIUBE

Aokl A A, EEfFe) Gl EEEEE L P PTERER S #igR R HE
=t Pt fegEAc 2 de] FEsla glew 4, mRmAL FEiES BR
=] 75 BF I’\]gf”i%‘?%ﬁl HE#HE A U mEBEERNoE o4l" £ Aot CHE
Hgle= AA, —ff BFREFES BEEIL dv REER Kigdl A #F 7

ol

6) dA K BN BBER ¥ BFRERE 25T 4.
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Table 2. Independent Variables for Analysis at Different Stage
DATERBER BB

Stage Independent Variable
1. First Stage Maternal variables identifiable over chief complaints of the pregnant
(6)

at their initial visit ;
1) Edema 2) Vision blurred /headache 3) Convulsion
4) Vomiting 5) Vaginal bleeding 6) Other complaints

2. Second Stage Maternal variables identifiable on history taking of the pregnant
at their initial visit :
2.1 For primiparas ) Age: 19, »35 2) Height : <149cm
(6) ) History of chronic diseases?
) Previous induced abortion in 2nd trimester or later
) Previous spontaneous abortions ; > 2
) Previous still-birth
2.2 For multiparas ) Age: >35 2) -6) . The same as for primiparas
(19) ) Previous neonatal death
) Previous C —section
) Previous obstetric complications?
) Previous abnormal presentation
) Previous multiple pregnancy
12) Previous baby less than 2.5kg
13) Previous baby over 4.0kg
14) History of congenital anomalies

15) Grand multi—parity : > 5

3Th1rdStageMaternalvarlables iéemifiab]e on simple clinical check-up of the
(7) pregnant at their initial visit :
1) BP : 140 /90mmHg or higher 2) Urine protein
3) Urine glucose 4) Hb: <8g/ 100 ml

5) VDRL positive 6) Pre-eclampsia / eclampsia

7) Chronic diseases?
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Table 2. Continued

Stage Independent Variable
4. Fourth Stage Maternal variables identifiable on clinical check-up of
14 the pregnant during third trimester .
4.1 Simple ones 1) —4) : The same as in the third stage
(9) 5) Pre-eclampsia / eclampsia 6) Excessive wt. gain¥

7) Edema generalized 8) Vaginal bleeding 9) Pyelitis
4.2 More complicated ones#
(5) 1) Abnormal size on abdominal exam.
2) Abnormal cervix / pelvis

3) Syphilis

All Stages
For primiparas 33 maternal variables employed

For multiparas 42 maternal variables employed

1) Includes TB, diabetes, heart disease and renal disease.
2) Includes pre-eclampsia, eclampsia, excessive hemorrhage, etc.
3) 500g and above per week or 2kg and above per month.

4) Factors too difficult to identify by health workers at grass-root level.

FEtey HE
(1) ERER 2 peiEstE el AESE MR A RHEREE S dlazt X°
[E{& (adjusted X* statistics for 2 X 2table)E Falgivt”. st X EH LS #Hat
Wy Pt e fBEE Kmskx = E3heh
(2) EE=R falER o inksEstgele] WIPHEREKE (degree of associa-
tion) = s}otstizl odds ratios EHH S ch ol JEER IRA T TEA A A
fEBEHE (relative risk) o] [FfEMYQl FEH o] ANATRERE BHE —HWHAREHIE (case con-

7) Madeley (1978), Marrison(1980), Neutra(1973) 5o Bl A%  faEREEKR X°
ko] 1Mo #msT oe
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trol study) - BEBTHUFADIZE (cross- sectional study) ol 4 HIEHEME ] K
EE= A de] ARf= 5L 9lrl®, odds ratiot= o] ®l {T#E[H (antecedent factor)
I} HEE EIREEE 5o % el 55 (outcome event) fifol] fR7E s BRBHA: ¢
BEE delbwick. o] #atfE= 2 3tol 0ol A +oozbx] o] #Hifel o, #Hat
o & 4ERH 3 71 9 (statistical independence) o] = 1 o] =lc}. wle} 4 odds ra-
tio®] FEAHAE-2 c}-&3 vl (Reynolds, 1977).

ny, /n,z _ Ny Ny
Ny, /nzz Nz Ny,

a=

gt EHlE ] #HEE ol A= art IER G| Sk ¥ B2 Ina o] BEHEIES T
siA BB AR S G, FREERS J 3 F Fke] RER Ik4bgiel(Armitage,

1971) .
1 .1
Var(lna)———i———}—~—+—

Nz Ng Nz
| = =4

% F(cell) o] BMEHEIL 53] AS H=" #liEfl (corrected odds ra-
tio) & A& &}l o} (Fleiss, 1980).

k
o

o (n11+0.5) (ny,+0.5)
<n12+0.5) <n21+0.5)
1 1 1,1

nn+0.fﬁL n12+0.5+ nn+0.5" n,+0.5

Var (Ina) =

4. FiEel #IRRES

BUEe| BFIEREREE FIF, LREOR SHiEa) shs ABRES  IRmo R
AR A chesh ek s, kel A SR KR SFTE Ko R A%
o me, FENIEEERC ok BRI SRR GRS kR Y
o wlel MO 2 o Rl fehsl e REMES PHRT & sloh. elm
= o] A PRUKER Sl —HE(L (generalization) o WIFSte] AREUG S s
ofo ghrhi Hub. B, SHASE BER BRER del PEEE A%l
ek, ol vkt PRAEEEIE BECEA (retrospective study) = | %S 2

8) BHEHHT7Eel = Eisner (1979), Scolt(1981), Sandler (1985) 50| 92
9) 5 ¢]&}el 74 o3 sk
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L nw HEGEEIE (relative risk) o] Bitio] TATaEstch. weld 1 HEEM 2
4 odds ratio& Rty BB ol F A BB & ddcl. = SBEH
tholl ol #EEHIS] BHTRE P24 FMILEE I 2= fREL (coefficient) &
BB R RSl Jivko]| nlREsht, AWFTEA] A ® 4 2l logistic regres-
sion analysise] 33+ BMDP s§] %] =% -1 (package program) 2] f{diffjo] &
BEoll A= ANATRESEA o] & <Al skx] X3l

N. HERER X EE
1. HEEAS —#ay 434

ST R Mihw 3,838 2] it - ALTEMYY FRM, WEMRIER, HEURER A R0 O
HIE, SuER 2 AR Sl B —MY e £3~63F ek o] & ERskH A
=, HRE FHEKS 27 4Fo| A, HBEKES SFEE Ll ko] 57.2 FHAlE o] a1,
wIPERR 2] - 55. 65 4AlE k. A, MHRE-S B HREAS FIHHAERE
= 0.64%50]3, ALEEBEE 0.65m1% . AlA, HiReE &SRR i
KEPRRGE AR = 28 o =, SMEMFI R TIREY Eeke] ERTZSS SIeH K
Bzal % ,7b 55.8 3 AlE glal, EMEFIEMRS 2w 38. 45 AlE O] s Aol IEME, B
M5 wpakstdct. A, Suii 2 #Re O s ARSdel 66.3

Eo]lw, vhojx] 33 73 4lE = $f 7k (forceps delivery), 5|75k (vaccum
extraction), B/t (breech extraction), % FYIH (C-section) 5of & &F3}oi L
@ srigpBR LS APHES 2= 31,05 AE O Higrt FRIATAE / FRBAE, B HESr
#, EfISE5 4% (obstructed labor), RFifERG# / Maf T iU %IHE, Alsk Him-s 2l fE3
2 B9n @ HEMES M4 98.094E, FEE 2.0 A" @ HER F
YRR AR = 40H o O HiERFHpEE S 3.2kgol H, o] T EESH AR
(2.5kguluh) & 7.5 41E %}
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Table 3. Socio- demographic Characteristics of Pregnant Women Studied

Heneel e - ADRH 51t

Characteristic

Percent (%)

Age (N : 3,838)
<19
20~24
25~29
30~ 34
35~39
>40
Total
Mean age
Marital Status(N : 3,812, NA : 26)
Currently married
Never married
Others
Total
Education (N : 3,738, NA : 100)
No schooling
Primary school
Middle school
High school
University
Total
Medical Security Status (N : 3,832, NA: 6)
Medical insurance
Non —coverage

Total

0.1
18.9
58.7
17.9

3.6

0.8

100. 0
27 .4

99.1

100.0

13.
28
45.
11.
100.

O o B 0 = o

49.5
50.5
100.0
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Table 3. Continued

Characteristic Percent (%)

Age at First Pregnancy (N : 3,819, NA :19)

<19 1.6
20~24 42.5
25~29 50.5
30~34 4.9

>:35 0.5
Total 100.0
Mean age 25.0

Gravidity (including this pregnancy) (N : 3,826, NA : 12)

Primigravida 30.8
Multigravida' 69. 2
Total 100.0
Parity (including this birth) (N :3,833, NA: 5)
Primipara 55.6
Multipara 44 4
Total 100.0

N : Number of cases available.

NA : Number of cases with relevant information not available.

Table 4. Pregnancy History! of Women Studied
HRUHRO| HIRE

Previous Historiy Percent (%)

Live Births (N : 3,833, NA: 5)

0 55.6
1 30.0
o 10.4
>3 4.0
Total 100.0
Mean .64
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Table 4. Continued
Previous Histery Percent(%)
Still-Births (N : 3,833, NA : 5)
0 96.8
>1 3.2
Total 100.0
Mean .04
Neonatal Deaths (N : 3,831, NA: 7)
0 95.7
> 1 4.3
Total 100.0
Mean .05
Induced Abortions (N : 3,825, NA : 13)
0 61.7
1 22.3
> 2 16.0
Total 100.0
Mean .65
Spontaneous Abortions (N : 3,831, NA: 7)
0 82.4
1 13.2
> 2 4.4
Total 100.0
Mean .24

1) The outcome of this pregnancy excluded.

Table 5. Several Conditions ot the Pregnant at Their Initial Clinical Visit

HRuRol BRI B

Condition

Percent (%)

Gestation Period (N : 3,774, NA : 64)

<13 wks 16.7
14~26 wks 23.6

> 27 wks 59.7
Total 100.0
Mean 28 wks
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Table 5. Continued

Condition Percent (%)

Reasons for Visit (N : 3,833, NA:5)

Routine prenatal check 55.8
With symptom 25.3
Onset of labor 16.0
Others 2.9
Total 100.0
Chief Complaints (N : 3,803, NA : 35)
None 61.6
One or more of the below 38.4
Edema (9.5)
Vision blurred /headache (6.2)
Convulsion (0.9)
Vomiting (4.9)
Vaginal bleeding (4.4)
Others (22.7)
Total 100.0
Hemoglobin Level (N : 3,883, NA:5)
Severe anemia (< 8 g/ 100ml) 2.1
Anemia exsits (8 ~9g / 100ml) 14.5
Adequate (> 10g / 100ml) 83.4
Total 100.0
RH(N: 3,833, NA: 5)
Negative 0.6
Positive 99.4
Total 100.0
VDRL(N : 3,835, NA: 3)
Positive 3.0
Negative 97.0
Total 100.0
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Table 5. Continued

Condition Percent (%)

Urine Protein (N : 3,765, NA : 73)

Positive 7.9
Negative 92.1
Total 100.0

Urine Glucose (N : 3,752, NA : 86)

Positive 2.3
Negative 97 .2
Total 100.0
Blood Pressure (N : 3,816, NA : 22)
140 / 90mmHg or higher 13.3
Lower than the above 86.7
Total 100.0
Height (N : 3,045, NA :793)
<149cm |
150 = 159em 54.2
> 160cm 4117
Total 100.0

Table 6. Summary on Labor/ delivery and Birth Outcome of Pregnant Women
Studied

el Al R R0l e N

]

Characteristic Percent (%)

Nature of Delivery (N : 3,829, NA: 9)

Spontaneous 66.3
Forceps 75
Vaccum extraction 3.7
Breech extraction 4.0
Cesarean section 18.2
Others ' 0.3

Total 100.0




Table 6. Continued

Characteristic Percent (%)

Complications of Pregnancy and Labor/delivery (N :3,815, NA : 23)

None 69.0
One or more of the below 31.0
Pre-eclampsia / eclampsia (10.5)
Prolonged labor ( 15.3)
Obstructed labor (6.1
Placenta previa / placenta abruptio { 2.3)
Hemorrhage : over 500cc during (17.3)
delivery or later
Total 100.0
Birth Outcome (N: 3,815, NA :23)
Live birth 98.0
Still-birth 240
Total 100.0
Maturity (N : 3,778, NA : 60)
<28wks 1.3
29~38wks 16.6
39~42wks sl
> 43wks 5.0
Total 100.0
Mean ' 40 wks
Birth Weight for the Live Birth (N: 3,737, NA: 1)
<2.5kg 7.5
2.5~2.9kg 19.5
3.0~3.4kg 42.1
3.5-=3.9kg 26.2
>4 .0kg 4 i
Total 100.0
Mean 3.2kg
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2. ERRER EMGRERS BE

1) 281 ERfES

1Bl A ERHY fElg#E (danger signals) 7t ¢l= HimEs —B &R
gebs B Foll x#) PERISZ2RF HiBS ErFFIEM (chief complaints)el] k&t
st S Bt e} BAPEAIA Rkl AREHA L Jebd EWIRERS #
M, BEHms 6 fEstEsd o, ol%F ik Rl FE MBHES 2 ERN
o pERE, HOURERS /SR, RBYE, KM 2 HMAERS Srkxl® EWRe (£
78F). el HAFERS] A HBEKe] A A Foh(22.7%) = HOoR v
2o B o) SELE BRI NMESI S FEEMe] 228 fEERNA A BrLSH
drk. welA ERERNoR = FIES 4SS e skad o, HERNY Bt
R 3 odds ratio X 83t Zrh. olF ks REE L] MPHEel 55 w2
S SEAE, (RIES o)W, EEHiEERe] i =2 BRE S & 5 Ack
ool BR PERTEHERF (EIEREEC o3 BEF X @Y WIRS et
it K#E A B o EESES = A= Bhikskedl ARVE o ezl B
=l el

Uk 4EERG s Dko) vebul MEkgiEER- 16.334lE o]+, AR}
ik RSB 2] odds ratio= 4.598 Jieputch. fEEMC R 1EMEOTS X2
o} o] vt skl

2) EE2ERREDAR

ABRE A 1ERES Tl A JEfERiFe s s Milm s HERoE —ikHHE
(A35), WHEE 2 EREL GRERC v HimE Ptz grl debA
BWIERTZ 2R olorxl BBt el (emEtEiel BRE fadstalet. Lald
ool qF M-S FHX A= T BV BTl WERe RERNZ 77
BE 4 gles ERE P - BRERNZ Ehrsle Sarsidcet. #EAR
MRt = FIER L A FR, BE, BXREBEREE S 6o, KEmS A
© o] 6{ESEE (sl FRNS FRUE(E o} 2) ol W EUIBRER S FERHRE &k O fEs
BE EhNE KB ISEEBo oL (£ 9, 102E). AR =l &EEx fARERS
PPERRS A% i (19T =& 35 E), S& (149em LIF) o] 2fEo] =, &
FERRSl 7 s (35RELLE), &E (149embl k), BARWE 2BILLE, JEERLER,

MEFERR A OHERER, AR ECHERR S 9@t

%
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Table 7. Maternal Variables Identifiable over Chief Complaints of Pregnant Women at

Their Initial Visit in Relation to Complications of Pregnancy and Labor/ deli-

very . First Stage Analysis
YRR IS Ol REH BMEE el HipitREERCl AR | 5 1 ERBEAMT

Unit ; person

Pregnancy Outcome

Maternal Variable FYPa— o Total Adjusted X’
1. Edema

Present 287 73 360

Absent 1,183 2.9% 3,415 X" =276.468

Total 1,470 2,305 3,775(NA: 63) P= 000
2. Vision Blurred/Headache

Present 167 65 232

Absent 1,301 2,240 3,541 X’ =112.290

Total 1,468 2,305 3,773(NA:65) P= 000
3. Convulsion

Present 32 1 33

Absent 1,438 2,304 3,742 X' =44.719

Total 1,470 2,305 3,775(NA:63) P= 000
4 . Vomiting

Present 66 118 184

Absent 1,404 2,187 3,591 X" =, 637

Total 1,470 2,305 3,775(NA:63) P=. 425
5. Vaginal Bleeding

Present 106 59 165

Absent 1,364 2,246 3,610 X" =45.351

Total 1,470 2,305 3,775(NA:63) p= 000
6. Other Complaints

Present 362 496 858

Absent 1,108 1,809 2,917 *=4.760

Total 1,470 2,305 3,775(NA:63) P= 029

213



Table 8. The Odds Ratio of the Significant Risk Factors Associated with
Complications of Pregnancy and Labor/delivery . First Stage Analysis

FBRREATER REE EREE Bt SERER RER Y HipEReselo|

Odds Ratio
Odds Ratio
Risk Factor Prevalence (%)
(confidence limits)

1. Edema 9.5 7.42(5.69—9.68)
2. Vision blurred/headache 6.1 4.42(3.29—5.94)
3. Convulsion 0.8 13. 75"(2.68—70. 64)
4 . Vaginal . bleeding 4.4 2.96(2.14—4.10)

Ong or more of 16.3 4.59(3.81—5.53)

the above

1) Corrected odds ratio was computed to reduce a bias that could occur with extremely small-

frequency cell.
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Figure 2. Summary on the First Stage of Analysis for Screeing of High - risk Pregnancy
et $AlS 9IS 5 1 REA MR BH

rol

Those
—  with Danger Signals
Screening on Danger (N=616)
Signals? :

Pregnant Women"

Edema, Vision blurred,
(N=3,773)

Headache, Convulsion,

Vaginal bleeding L’ Those
without Danger Signals

Proceed to the

(N=3.157) 2nd Stage Analysis

1) 65women are excluded from the total sample of 3,838 pregnant women,

2) Chief complaints of the pregnant at their initial clinical visit.



Table 9. Maternal Variables Identifiable on Obstetric History Taking of

Primiparas at Their Initial Visit in Relation to Complications of

Pregnancy and Labor/ delivery : Second Stage Analysis
WFENRC| EEFIEO| RSt BMBE A HEERBHEC| BRI | 5 2 RS

Unit : person

Pregnancy Outcome

Maternal Variable Total Adjusted X’
Abnormal Normal
1. Age
Under 19, 35 or higher 13 5 18
Between 20 and 34 610 1,082 1,692 x*=8.560
Total 623 1,087 1,710(NA : 16) P= -003
2 . Height
Under 149cm 32 16 48
150cm or higher 449 902 1,351 x>=21.506
Total 481 918 1,399(NA:327) p= .000
3. History of Chronic
Diseases?
Present 47 63 110
Absent 575 1,023 1,598 x*=1.741
Total 622 1,086 1,708(NA:18) p= .187
4. Previous Induced Abortion
in 2nd Trimester or Later
Present 35 45 80
Absent 588 1,042 1,630 x*=1.623
Total 623 1,087 1,710(NA:16) p= .203
5. Previous Spontaneous
Abortions
2 or more 21 26 47
Under 1 602 1,061 1,663 x*=1.077
Total 623 1,087 1,710(NA:16) p= .299
6. Previous Still-Birth
Present 20 28 48
Absent 603 1,059 1,662 x>=.375
Total 623 1,087 1,710(NA:16) p=.540

1) TB, diabetes, heart disease and renal disease were included.
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Table 10. Maternal Variables Identifiable on Obstetric History Taking of Multiparas at

Their Initial Visit in Relation to Complications of Pregnancy and Labor /de-

livery . Second Stage Analysis

ICERC| ERIEO S BB SmERBHRCl B | 5 2 BRESH

Unit : person

Pregnancy Outcome

Maternal Variable Total Adjusted X
Abnormal Normal
1. Age
35 or higher 39 59 98
Under 34 377 968 1,345 x>=5.603
Total 416 1,027 1,443(NA:7) p= .018
2. Height
Under 149cm 36 23 59
150cm or higher 305 849 1,154 x*=31.537
Total 341 872 1,213(NA:237) p= .000
3. History of Chronic
Diseases?
Present 32 72 104
Absent 384 954 1,338 = 113
Total 416 1,026 1,442(NA:8) P = .737
4 . Previous Induced Abortion
in 2nd Trimester or Later
Present 20 63 83
Absent 396 963 1,359 = 739
Total 416 1,026 1,442(NA:8) P = .390
5. Previous Spontaneous
Abortions
2 or more 38 46 84
Under 1 378 981 1,359 X*=10.871
Total 416 1,027 1,443(NA:7) p= 001
6. Previous Still-Birth
Present 25 31 56
Absent 391 996 1,387 2’ =6.322
Total 416 1,027 1,443(NA:7)  P= .012
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Table 10. Continued

Pregnancy Outcome

Maternal Variable Aoreraai Horietl Total Adjusted x*
7. Previous Neonatal Death
Present 47 69 116
Absent 369 958 1,327 2'=7.791
Total 416 1,027 1,443(NA:7)  P= .005
8. Previous C-section
Present 172 27 199 .
Absent 244 1,000 1,244 X" =370.055
Total 416 1,027 1,443(NA:7)  p= 000
9. Previous Obstetric
Complications
Present 221 210 431
Absent 195 813 1,008 X’ =148.229
Total 416 1,023 1,439(NA :11) p= .000
10. Previous Abnormal
Presentation
Present 51 33 84
Absent 364 993 1,357 X' =42.671
Total 415 1,026 1,441(NA:9) pP= 000
11. Previous Multiple
Pregnancy
Present 6 8 14
Absent 410 1,018 1,428 X'=.750
Total 416 1,026 1,442(NA:8) p=_386
12. Previous Baby less
than 2.5kg
Present 44 96 140
Absent 366 921 1,287 X'=.415
Total 410 1,017 1,427(NA:23) P=.519
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Table 10. Continued

Pregnancy Outcome 2
Maternal Variables Total Adjusted X

Abnormal Normal

13. Previous Baby over

4.0kg
Present 31 41 72
Absent 379 977 1,356 X" =6.902
Total 410 1,018 1,428(NA:22) P= .009
14. History of Congenital
Anomalies
Present 6 10 16
Absent 410 1,017 1,427 ¥ =013
Total 416 1,027 1,443(NA:7) P =622
15. Grand Multi-parity?
5 or more 7 23 30
Under 4 409 1,004 1,413 x'=.219
Total 416 1,027 1,443(NA:7) P =, 640

1) See footnote for Table 2.
2) Includes this pregnancy.

Table 11. The Odds Ratio of the Significant Risk Factors Associated with
Complications of Pregnancy and Labor / delivery : Second Stage Analysis

F2BBESER REE BRERS Bt SERF BEX { HREREH
29| Odds Ratio

Odds Ratio

Risk Factor Fialenga Ly
revalence (%) (confidence limits)

For Prim sara

1. Age :under 19, 35 o: higuer 1.1 4.62(1.64—13.00)
2. Height : under 149cm 3.4 4.02(2.18—7.40)
One or two of the above 4,5 4.41(2.56—7.58)
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Table 11. Continued

Odds Ratio

Risk Factor Prevalence (%) ) o
(confidence limits)

For Multipara

1. Age : 35 or higher 6.8 1.70(1.13—2.59)

2. Height : under 149cm 4.9 4.36(2.54—7.47)

3. Previous spontaneous 5.8 2, 14(1.37—3.35)
abortions | 2 or more

4 . Previous still birth 3.9 2.05(1.20—3.59)

5. Previous neonatal death 8.0 1.77(1.20—2.61)

6. Previous C-section 13.8 26. 11(17.00—40. 09)

7. Previous obstetric 30.0 4.39(3.44—5.61)
complications

8. Previous abnormal 5.8 4.22(2.68—6.64)
presentation

9. Previous baby over 4.0kg 5.0 1.:951(1.20-—3.15]

e B e X e 5 45(254—468) ..................

ojvh. BEEX 9 EMEMEENGY skt Ll bg 7kxl fismitE-E 50. 091 4lE o], o]
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B, ol E Rl S 7 Eolch. o RN R MR NS (MEE (140/90
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Figure 3. Summary on the Second Stage of Analysis for Screening of High—risk Pregnancy
fEkattim SERIS <lst 2 BEAITER X

Primiparas

(N :1,399)

Pregnant Women
without

Danger Signals
at Ist Stage
Analysis?

(N :2,596)

Screening on:
Age . <19, >35
Height : <149cm

Multiparas
(N1, 197)

Screening on:
Age : >35

Height :

Previous
Previous
Previous
Previous
Previous
Previous

Previous

<149cm
spontaneous abortion . > 2

still-birth

neonatal death

C —section

obstetric complications
abnormal presentation
baby over 4.0kg

Those
with Risk Factors
(N : 63)

Those
without Risk Factors
(N : 1,336)

1

Those

=) |

Proceed
to the
B 3rd Stage
Analysis

without Risk Factors
(N : 598)

[

L

Those
with Risk Factors
(N : 599)

1) 561 women are excluded from the 3,157 pregnant women who are found without danger signals at first stage analysis.
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Table 12. Maternal Variables ldentifiable on Simple Clinical Check—up of Pregnant

Women at Their Initial Visit in Relation to Complications of Pregnancy
and Labor/delivery . Third Stage Analysis

e BERMEMR0| 25 BMEE ot HIEREREHEC| BRI -

5 3 ERFEDAR

Unit : person

Pregnancy Outcome ,
Maternal Variables Total Adjusted ¥
Abnormal Normal

1. Blood Pressure

140/90mmHg or higher 37 69 106

Lower than the shove 464 1,360 1,824 =419

Total 501 1,429 1,930(NA:18) P = .041
2 Urine Protein

Positive 14 23 37

Negative 487 1,404 1,891 %=2#.168

Total 501 1,427 1,928(NA:20) P= . 141
3. Urine Glucose

Positive 16 47 63

Negative 484 1,380 1,864 x*= 000

Total 500 1,427 1,927(NA:21) P=1.000
4 . Hemoglobin Level

Lower than 8g/100ml 3 9 12

8g/100ml or higher 499 1,422 1,921 X'= 000

Total 502 1,431 1,933(NA:15) P=1.000
5. VDRL

Positive 10 30 40

Negative 492 1,402 1,894 X*= 000

Total 502 1,432 1,934(NA:14) P=1.000
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Table 12. Continued

Pregnancy Outcom ; ;
Maternal Variable - : ¢ Total Adjustead x*

Abnormal Normal

6 . Pre-eclampsia /Eclampsia

Present 6 4 10

Absent 496 1,422 1,918 =4 379

Total 502 1,426 1,928(NA:20) P= 036
7. Chronic Diseases?

Present 1 32 43

Absent 491 1,391 1,882 X = .00

Total 502 1,423 1,925(NA:23) P=1.000

1) See footnote for Table 2.

Figure 4. Summary on the Third Stage of Analysis for Screening of High— risk
Pregnan

ekt SERlS 218 % 3BRELER 'Y

Pregnant Women

without Risk Factors

at 2nd Stage Analysis?
(N:1,924)

Screening on:
BP : 140 / 90mmHg or higher

Pre-eclampsia -~ eclampsia

v = 1
Those j Those
with Risk Factors l without Risk Factors
(N :106) [ (N :1,818)

Proceed to
the 4th Stage
Analysis

1) 10 women are excluded from the 1,934 pregnant women who are found without risk factors

at second stage analysis .



Table 13. The Odds Ratio of the Significant Risk Factors Associated with
Complications of Pregnancy and Labor / delivery : Third Stage Analysis

FIREANRR BEE GREFAS EEe SERF B4 U HiniEes
22| Odds Ratio

Risk Factor Prevalence (%) (cor?f:iisnciafilr:its)
1. BP : 140/ 90mmHg or higher 5.9 1.57(1.04—2.38)
2. Pre—eclampsia / eclampsia .5 4.14"(1.24—13. 82)

One or two of the above 5.5 1.57(1.04—2.37)

1) Corrected odds ratio.

4) 284 ERRESR
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Table 14. Maternal Variables Identifiable on Clinical Check —up during T hird
Trimester of Pregnancy in Relation to Complications of Pregnancy

and Labor/ delivery . Fourth Stage Analysis
HESRK A2 BREFRARZS A ROl ZHSH BEEEel ikt REMFEC| BAR 14 54 BRBE AR

Unit ; person

Pregnancy Outcome 5
Maternal Variable Total Adjusted X
Abnormal Normal

1. Blood Pressure

140/90mmHg or higher 13 12 25

Lower than the above 400 1,240 1,640 X'=8.638

Total 413 1,252 1,665 (NA:167) p= .003
2 . Urine Protein

Positive 19 24 43

Negative 407 1,261 1,668 X’ =7.750

Total 426 1,285 1,711(NAI121) p= .005
3 . Urine Glucose

Positive 22 65 87

Negative 404 1,225 1,629 X*=.000

Total 426 1,290 1,716(NA:116) p=1.000
4. Hemoglobin Level

Lower than 8g/100ml 2 12 14

8g/100ml or higher 408 1,220 1,628 2 =, 38

Total 410 1,232 1,642 (NA:190) p= .537
5. Pre-eclampsia/ Eclampsia

Present 53 41 94

Absent 375 1,254 1,629 x'=51.212

Total 428 1,295 1,723(NA:109) p= .000
6. Excessive Weight Gain

Present o 42 69 X*=7.298

Absent 358 1,132 1,490 p=.007

Total 385 1,174 1,559 (NA: 273)
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Table 14. Continued

Pregnancy Outcome
Maternal Variable Total Adjusted X*
Abnormal Normal

7. Edema

Generalized 14 13 27

None/legs only 413 1,277 1,690 1°=9.972

Total 427 1,290 1,717(NA:115) p= .002
8 . Bleeding

Present 8 13 21

Absent 420 1,282 1,702 X =1.346

Total 428 1,295 1,723(NA :109) p= .246
9. Pyelitis

Present 5 23 28

Absent 422 1,272 1,694 X*=_ 405

Total 27 1,295 1,722(NA:110) p=.524
10. Syphilis

Positive 5 18 23

Negative 423 1,277 1,700 X*=. 011

Total 428 1,295 1,723 (NA:109) p=.918

11. Abnormal Size on
Abdominal Exam.

Present 82 121 203

Absent 380 1,228 1,608 X*=25.776

Total 462 1,349 1,811(NA:21) p= .000
12. Abnormal Cervix/Pelvis

Present 8 26 34

Absent 362 1,126 1,488 X*=.000

Total 370 1,152 1,522(NA:310) pP=1.000
13. Abnormal Presentation

Present 121 67 188

Absent 305 1,219 1,524 X =173.734

Total 426 1,286 1,712(NA:120) p=  .000
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Table 14. Continued

Pregnancy Outcome ; .
Maternal Variable Total Adjusted y?
Abnormal Normal

14. Any Other Obstetric

Complications

Present 85 131 216
Absent 379 1,223 1,602 X’=23. 844
Total 464 1,354 1,818(NA:14) P= .000

Table 15. The Odds Ratio of the Significant Risk Factors during Third Trimester of
Pregnancy, Associated with Complications of Pregnancy and Labor/delivery :
Fourth Stage Analysis

BABRBAITRR BT BRERC BB RER 5k Y SREREH
2?}o| Odds Ratio

Risk Factor Prevalence (%) O,dds Rat,lo_
(confidence limits)
1. Excessive weight gain 4.4 2.03(1.24—3 .34)
2 . Urine protein . positive 2.5 2.45(1.33—4.52)
3. BP: 140/ 90mmHg or higher 1.5 3.36(1.52—-7.42)
4. Edema generalized 1.6 3.33(1.55—7.14)
5. Pre —eclampsia / eclampsia 5.5 4.32(2.83—6.60)
One or more of the 1.9 2 44(1.76—3.36)
above five factors
e i 12.6 2.19(1.62—2.97)
abdominal exam.
7 . Abnormal presention 11.0 7.22(5.22—9.98)
8. Any other obstetric 11.9 2.09(1.56—2.82)
complications
e a ok #L Lo 20. 2 3.73(2.88—4.84)

above three factors

One or more of the 29.4 3.19(2.47—4.11)
above eight factors
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Figure 5. Summary on the Fourth Stage Analysis for Screening of High— risk Pregnancy

fEkxiftim RIS 28 & 4BRESTRER BN

Screening on Clinical Check —up
during 3rd Trimester :
BP : 140 / 90mmHg or higher

Pregnant Women Urine protein
without Risk Factors Edema generalized
at 3rd Stage Analysis? Excessive wt. —gain
(N :1,399) Pre—eclampsia / eclampsia

Abnormal size on abdominal exam?
Abnormal presentation?
Any other obstetric complications?

Those
with Risk Factors
(N : 411)

Those
without Risk Factors
(N : 988)

1) 419 women are excluded from the 1,818 pregnant women who are found without risk factors at third stage analysis.

2) Factors identifiable by the health prefessionals.
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Table 16. Maternal Variables Identified as Risk Factors by Stage of Analysis
BT AHiER BRERCSE H#EE BMEEE

Maternal Variable

Stage
All Risk Factor Non —Risk Factor
All Stages 48 26 21
1. First StageV 6 5 1
Edema
Vision blurred/ Vomiting
headache
Convulsion

Vaginal bleeding

Others
2. Second Stage!
2.1 For 6 2 4
primiparas Age : <19, >35 History of chronic diseases
Height : <149cm Previous induced abortion in 2nd
trimester or later
Previous spontaneous abortions ; > 2
Previous still-birth
2.2 For 15 9 6
multiparas Age . >35 History of chronic diseases
Height : <149c¢m Previous induced abortion in 2nd

; trimester or later
Previous spontane- 2

ous abortions : > 2

Previous still birth Previous multiple pregnancy
Previous neonatal Previous baby less than 2.5kg
death History of congenital anomalies
Previous C-section Grand multi-parity . > 5
Previous obstetric

complications

Previous abnormal
presentation

Previous baby over

4 .0kg
3. Third Stage? 7 2 5
BP : 140/90mmHg or Urine protein
igher Urine glucose
Pre-eclampsia/ Hb ;: <8g/100ml
eclampsia VDRL positive

Present chronic diseases
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Table 16. Continued

Maternal Variable

Stage
All Risk Factor Non —risk Factor
4. Fourth stage” 14 8 6

4.1 Simple ones (9) (5) (4)
BP : 140/90mmHg Hb: < 8g/100ml
or higher
Urine protein Urine glucose
Edema generalized Vaginal bleeding
Excessive wt. gain Pyelitis
Pre-eclampsia/
eclampsia

4.2 More (5) £3) (2]

complicated one? Abnormal size on  Abnormal cervix/pelvis

abdominal exam. Sypliilis

Abnormal presenta-
tion

Any other obstetric
complications

1) Relevant to the pregnant at their initial visit.
2) Relevant to the pregnant during third trimester,

3) Factors too difficult to identify by health workers at grass-root level,

Table 17. Percentage of Pregnant Women Identified as a Risk Group over Foyr

Stage Analyses
ERFER HITERIC| EAK BRECE HXEE MELEX

All Stages Risk Group (N)
I+0+0+DN(a) 41.5% (1,564)
I+0+M+1DN(b) 45.2% (1,706)
I+0+M+DN (a+b) 47.6% (1,795)

Note : 3,773 pregnant women were observed.
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Table 18. Relationship between a Group of Risk Factors Identified and Complications
of Pregnancy and Labor/delivery by Stage of Analysis
BERERIZ BEE BRERALL 5iEREES| BRY

Pregnancy Outcome
Risk Factor Total Adjusted Xx?
Abnormal Normal

First Stage

Present 427 189 616
Absent 1,041 2,116 3,157 X*=1284.895
Total 1,468 2,305 3,773(NAI65) p = .000
— e Stage ; forPrm’nparas ................................................................................
Present 43 20 63
Absent 438 898 1,336 ?=31. 996
Total 481 918 1,399(NA:327) p= .000
Second Stage for Multiparas
Present 271 328 599
Absent 64 534 598 *=175.427
Total 335 862 1,197(NA:253) p = .000
....... Th]rdStage
Present 37 69 106
Absent 464 1,354 1,818 X*= 4.105
Total 501 1,423 1,924(NA:24) p = .043
....... FourthstageWIthslmp]eFaCtors(d)
Present 75 105 180
Absent 302 1,030 1,332 X *=29.559
Total 377 1,135 1,512(NA:320) p = .000
Fourth Stage with More Complicated Factors (b)
Present 153 169 322
Absent 249 1,026 1,275 X*=105.416
Total 402 1,195 1,597(NA:235) p= .000
Fourth Stage with the Combined (a-+b)
Present 172 239 411
Absent 182 806 988 ?=83. 054
Total 354 1,045 1,399(NA:433) p = .000
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Table 19. Degree of Validity of Multi-stage Screening Chart for the High-risk Pregnancy

ExfER R EREAERC| R K

Predictability

i of Prevalence Prevalence =
Stage of R of Unwanted of Risk Odds Sensitivity!  Specificity® Posive Negative otal
Sc?geening Pregnant Women  ()ytcome Factors (N) Ratio en?:%l;n v pec1(olﬁc)1 d Predictive Predictive Correct
observed (%) (%) Power? Power? Classification?
(%) (%) (%)
First Stage 3773 38.9 16.3(616) 4.59 29.1 91.8 69.3 67.0 67.4
Second Stage
For primipara 1,39 34.4 4.5( 63) 4.41 8.9 97.8 68.3 67.2 67.3
For multipara 1,197 28.0 50.0(5%9) 3.45 80.9 61.9 45.2 89.3 67.3
Third Stage 1,924 26.0 5.5(106) 1.57 7.4 9.2 34.9 74.5 72.3
Fourth Stage
With simple 1,512 24.9 11.9(180) 2.4 19.9 90.7 41.7 77,3 73.1
factors (a)
With more
complicated 1,597 25.2 20.2(322) 3.13 38.1 85.9 47.5 80.5 73.8
factors(b)
The combined
(a & b) 1,39 25.3 29.4(411) 3.19 48.6 77.1 41.8 81.6 69.9

1) Se=true positives/total who suffer the unwanted outcome
2) Sp=true negatives/total who avoid the unwanted outcome

3) Po=true positives/all those with the risk factor

4) Ne=true negatives /all those without the risk factor

5) To= (true positives+ true negatives) /all pregnant women observed
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nosability) & ch&3} 7ro| BEHJ=Irl. Positive predictive power-= f#AIGI| 2
34.991 A E ~69. 35 AlE o] JK#E (K © 3ELBE, &M 1B o Ahe=, ne-
gative predictive power+= fAIF| 2 67. 03] 41E ~89. 3H A E (F{K . 1 B¥p, i
o 2 BB RRPEMA) o kHES el ek BAC WBIREN S fEG Sk true
positives 4l true negatives 2 %% wl=A] 2ZEh=l kX (total correct
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Table 20. Proposed Chart for Screening the High-risk Pregnant for Use by

Health Workers at Grass-root Level

—i% REEES ¢St =

TG

AIEEA fEkkEEERRE (¥)

Name of LMP 19 Name of health
the pregnant EDE 19 workers in charge
ID No. Parity Registration No.
e, Husband’ s Date of
name registration 19

First Stage : Danger Signals Identifiable over Chief Complaints of the Pregnant

Gestation period

Trimester

Gestation period

t
Date A

2 nd

Trimester

3rd 1st

Date

2 nd

3rd

Risk factor”

Risk factor”

Vaginal bleeding of any extent

Chills or fever

Swelling of the face or fingers

Dysuria

Severe continuous headache

Escape of fluid from

Dimness orblurring of vision

the vagina

Pain in the abdomen

Dizziness or fainting

—One or more are checked : Refer to the next higher level of health care services.

—None : Proceed to the second stage below.

Second Stage : Risk Factors Identifiable on History Taking of the Pregnant at Their Initial Visit

For Primipara

For Multipara

Date Date
Risk factor Risk factor
Age: <19, >35 Age . >35
Height : <149cm Height : <149em

Previous C - section

Previous obstetric complications?’

Previous abnormal presentation

Previous baby over 4.0kg

—One or more are checked : Refer to the next higher level of health care services.

—None : Proceed to the third stage below.
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Table 20. Continued

Third Stage : Risk Factors Identifiable on Simple Clinical Check-up

Ist and 2nd Trimester of Pregnancy 3rd Trimester of Pregnancy
Trimester 1st|2nd Date
Date
Risk factor : * | Risk factor
BP : 140 /90 mmHg or higher BP : 140 /90 mmHg or higher
Pre-eclampsia / eclampsia Urine protein

Edema generalized

Excessive wt. gain®’

Pre-eclampsia / eclampsia

Abnormal size on abdominal exam.*’

-

Abnormal presentation*’

Any other obstetric complications*’

—One or more are checked : Refer to the next higher level of health care services.

—None : Provide prenatal care regularly.

1) Includes statistically significant risk factors identified by this study, conventional danger
signals in obstetrics, and those recommended by the in-country experts.

2) Includes pre-eclampsia, eclampsia, excessive hemorrhage, etc.

3) 500g and above per week or 2kg and above per month.

4) Factors identifiable by the health professionals.

7] wFo]ch.

Al 2 Beb o] fEEmA AN A BARME 2@ E Y FEEMSERS EEERC A
ot A Zek W ERS sl wEmANA = JEEERNO R fE o] fRe —
B tf (consistency) o] Zodd ¥ olu]el, e Mk o= B & K PR A
BER: iy BRI A BEAEWTRESY falgiE R Xoke BaGd / Fra ol Al doid
T A= fEbars el M BHER (causal association) 7} ol S #HEs)7] « o]}
St RERE A BE S fEmE R ] FHittERe] A AAl w2 AH(B0% )=
o] 4l RS RAtAIZD 24 th4 FHEFEEkE & AL Aotk

Llle] IR, #iveaft-s A ARt Ml oo FEs Hffstslch
I shleh A, SEE R fEREAE Rk Al o] zbsd sk BILENE A A st
ool B 4 ook S, Al o3t FRE (acceptability) & #&mstazt 1, 2

b= Hgesote] s &3 M2s 5= shdod, BREAE AVBUEH
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Abstract

Development of A Risk Factor Assessment Chart for
Screening High-risk Pregnancy for
Use of Health Workers at Grass Root Level*

In-hwa Park** - Shyn Il Joo***

1. Background and Purpose of Study

The purpose of this study is to develop a risk factor assessment chart that is simple to use by
health workers at grass-root level and predictive enough to screen and allocate limited resources
to high-risk pregnancy. A risk scoring chart, currently in use by the government sector in the field
of maternal and child health in Korea, is based on arbitrary criteria for selection and scoring of
risk factors. Therefore this chart has considerable limitations in the statistical sense including the
validity of scoring system.

Against this backstop, development of a risk factor assessment chart that is valid on statistical
consideration is critically indicated for manpower situation as unique in Korea where nurse-aids
account for the predominant work-force engaged in the maternal and child health care service at

the grass-root level in the public sector.
2. Design of Study

Materials:

The current study, which is the second phase one, relates to the 3,838 pregnant women
reviewed and edited out of the original 4,012 women observed in the first phase of the study (Joo
et al., 1982) and is intended to attempt further in-depth analysis of the information on pregnancy
and labour of the population. Information on the medical charts of pregnant women who were
consecutively delivered at the Busan Il Shin Hospital during the first six months in 1981 are the

main data source. Relevant information on these medical charts were collected in standardized

* This is the final report of UNICEF-assisted research project on the risk chart development study.
** Senior Researcher, Korea Institute for Population and Health.
*** Fellow, Korea Institute for Population and Health.
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questionaire that was developed by a Korea Institute for Population and Health research team.

Analysis of Data:

In principle, four main analyses were undertaken. First, the significance of association be-
tween maternal variables and a defined outcome variable which relates to unwanted pregnancy
complications and labor/delivery outcomes, was assessed by means of the adjusted chi-square
test. A list of variables that were shown statistically significant on chi-square test were selected as
risk factors. Therefore, pregnancies with risk factors were categorized as high-risk pregnancy, and
those without any were grouped as non-risk pregnancy which, however, were subject to further

analysis of next stage. In short, all those non-risk pregnancies found without risk factors under-

went analysis of each succeeding stage up to final one, fourth stage. Second, odds ratio as an ap-
proximation to the relative risk, was calculated to assess the potency of different risk factors
associated with the defined outcome variable. Third, validity of each stage of screening scheme
was tested in terms of sensitivity, specificity and predictability. Finally, a revised risk assessment
chart to screen high-risk pregnancy was developed for the use of health workers at grass-root

level.

3. Findings

First stage of analysis:

Six maternal variables including obstetric danger signals identified over chief complaints of
the pregnant were examined in relation to the unwanted pregnancy complications and labour/
delivery outcomes. The first stage analysis showed that there were significant association between
four danger signals of edema, blurred vision/ headache, convulsion and bleeding, and the
adverse outcome. Risk factors with the highest association are convulsion and edema that are
highly correlated with hypertensive disorder of pregnancy. The prevalence of the pregnancy with
single or more of the four risk factors is found to be 16.3 percent and corresponding odds ratio is

4.59, as shown in Table 8.

Second stage of analysis:
Non-risk pregnancies that were not exposed to any one of the statistically significant danger
signals of the first stage of analysis were further divided into two groups, ie., primiparas and

multiparas. Six independent variables including age for the group of primiparas and 15 variables
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for multiparas including the former six for the primiparas were examined in relation to the
adverse outcomes. For primipara, age and height are found to be risk factors and for multipara,
age, height and seven variables related to previous obstetric history are proved to be risk factors.
Each prevalence of primiparas and multiparas who are exposed to single or more of risk factors in
each defined group are 4.5 percent and 50.0 percent respectively. Corresponding odds ratios for

primipara and multipara thus exposed to risk factors are 4.41 and 3.45 respectively, as shown in
Table 11.

Third stage of analysis:

Those non-risk pregnancies that were continuously left out over the process of first and second
stage of analysis underwent further examination. Seven maternal variables that can be easily iden-
tified over simple clinical check-up were examined of their effect on the defined outcome variable.
Statistically significant are two factors of blood pressure (140/90 mmHg or higher) and presence of

pre-eclampsia/eclampsia. The prevalence of pregnancies with single or both of the two risk factors

is 5.5 percent with corresponding odds ratio of 1.57, as shown in Table 13. It is comparatively

weaker association in contrast with those found in the preceding stages of analysis.

Fourth stage of analysis:

Those non-risk pregnancies continuously left out over the three stages of analysis were further

examined to find out what statistically significant risk factors were out of the 14 selected maternal
variables during pregnancy of third trimester. These variables are divided into two groups, ie.,
one group of nine variables that are easily identifiable during clinical check-up and another group
of five variables that would require examination of more skilled health personnel. Significant
among the former group are found to be five risk factors including excessive weight gain and
among the latter, three risk factors including abnormal size on abdominal examination.
The prevalence of pregnancies with one or more of five risk factors in the former group accounts
for 11.9 percent witn corresponding odds ratio of 2.44, whereas the prevalence of pregnancies
with single or more of the latter’s three risk factors is 20.2 percent with corresponding odds ratio
of 3.73. Thus, risk factors that would require expert examination seem to have higher degree of
association, as shown in Table 15. Consequently the prevalance of pregnancies with siugle or
more of the above eight risk factors combined, is 29.4 percent with corresponding odds ratio of
3:19.
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4. Conclusion and Recommendation

Among the total of 48 maternal variables initially employed for analysis, 26 variables were
selected as risk factors. Accordingly study pregnancies were screened at each stage of analysis,
depending on the occurrence of the relevant risk factors. In this study, all those classified as high-
risk pregnancy account for 41.5 percent-47.6 percent according to the type of screening scheme
applied at fourth stage.

The predictability of this screening scheme has, at all stages of screening, positive predictive
power between 41.7 percent and 69.3 percent, and negative predictive power between 67.0 per-
cent and 89.3 percent. Total correct classification which accounts for the percentage of true
positive and negative cases combined among the cases observed, ranges from 67.3 percent to 73.8
percent, as shown in Table 19. High predictability is found of the fourth stage scheme with more
complicated risk factors, and lower one, of the second stage sciieme with risk factors of age,
height, and previous obstetric histories. Positive predictive power of this screening scheme, by and
large, is lower than negative predictive power.

In conclusion, a risk factor assessment chart proposed in this study for the use of health
workers at grass-root level is illustrated in Table 20. This revised scheme is modified out of

study results in terms of statistical consideration between risk factors and the outcome variable,

logical validation, and practical utility. In the future efforts, selection of risk factors and their cut-off
points will be defined in view of balance between the seriousness of the false negative mistakes
and the damage done to individuals by the needless use of resources on the false positives. This in
turn raises a critical issue in the public health activities; how many and what kind of “mistakes”

can be accomodated when resources are limited?
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