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Introduction 

In two previous reports (1,2), the risk of still- 
birth in Indonesian university obstetrics from 1978 to 
1980 was given as a bivariate function of the six possi- 
ble binary combinations of four factors: (a) birth 
weight, (b) complication of delivery, (c) maternal mor- 
bidity, and (d) registration status. This "closed te- 
travariate control system" (QUARTET) showed prolonged/ 
obstructed labor to be a major contributor to the abso- 
lute "top-referral" risk of stillbirth (SB) (54.9/1000; 
Fig.5). Elimination of this category of primary compli- 
cation would lead to an absolute risk of SB of only 
44.8/1000 - an improvement of 18.4%�9 26.5% of all the 
stillbirths (536/2020) were associated with prolonged/ 
obstructed labor as primary complication - x~ich in turn 
constituted 10.0% (3685/36790) of all singleton births. 

But booked cases with prolonged/obstructed labor 
showed a surprisingly low risk of SB (14.7/1000) as com- 
pared with not booked cases (122.5/1000), midwife refer- 
rals (164.1/1000), physician referrals (224�9 and 
emergency admissions (452.8/1000) - a risk chain with a 
factor of 30.80. Since booked cases generally imply 
some form of pregnancy care, the next analytical step is 
to co-control for antenatal visits (AV). This pictorial 
"3D feedback" illustrates patterns of risk of stillbirth 
by antenatal visits and the four co-controls (a-d). To- 
gether with the previous reports (1,2), a "closed five- 
factor control system" (QUINTET) of SB is thus obtained�9 

Material and Method 

The material and method is unchanged. The only 
source are standard computer outputs (SCO's) from the 
Maternity Care Monitoring (MCM)-library pertaining to 
deliveries from 1978-1980. Figs. 7-10 were developed 
from secondary calculations with the risk tables' infor- 
mation drawn to scale on wide angle isometric paper. 

Results 

Access to baseline: Background information is pro- 
grarmned into the figures, as are suggestions for reading 
statistics and succint quantitated statements (ratios & 
'epinotes'). The figures are self-contained 3D-exhibits 
of risks of stillbirth (SB) by antenatal visits (AV) and 
co-controlled for registration status (Fig.7), maternal 
morbidity (Fig.8), primary complication of labor/deliv- 
ery (Fig.9), and infant birth weight (Fig.10). Dotted 
lines pointing to the right are "risk chains" across tbe 
four control variables among women with no antenatal 
visits during the current pregnancy (NOAV). Dotted lines 
pointing to the left are risk chains across antenatal 
visits within categories of the four control variables. 
Relative risks (RR) are inscribed and electively put to 
ratio (RRR). The "roofs" are the totals (row, column, 
grand). Summary risk tables are given in the right upper 
corner with contraction of AV into "NONE" and "SOME". 

Risk of SB for "NOCARE"-Women (NOAV): This SB risk 
is 94.0/1000, 5.73-fold the SB risk to infants born to 
women with some AV: 16.4/1000. This "AV-effect" is the 
most consistent finding of this analysis. But for women 
with NOAV, the low extreme of the risk gradients across 
the four co-control variables is 24.6/1000 for booked 
cases, 32.2/1000 for healthy women, 46.4/1000 for women 
with no complications of labor/delivery, and 53.9/1000 
for infant birth weights of 3000-3499 grams. Hence, the 
"combination" of booking~no morbidity~no complications/ 
optimal birth weight emerges as the lowest risk profile 
with maximal likelihood of late fetal survival. The 
high extreme of the risk gradients among women with NOAV 
is 355.9/1000 for emergency admissions, 331.3/1000 for 
hemorrhage per vagina, 763.4/1000 for placenta abruptio, 
and 491.8/1000 for infant birth weight below 1500 grams. 
This "combination" is the highest risk profile with the 
maximal likelihood of late fetal death. 
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Still among "NOCARE"-women, the SB risk relative 
(RR) to that associated with healthy women (Fig. 8; 32.2/ 
I000) is 2.44 for anemic women without hemorrhage (AW), 
4.78 for women with hypertensive disorders of pregnancy 
(HDP), and 10.29 for women with hemorrhage per vagina 
(HPV). Hence there emerges a 322% excess risk of SB for 
HPV Over AW (331.3/78.5 - I) vs an excess risk of SB for 
AW OVer healthy women (HW) of 144.0% (78.5/32.2 - l).For 
"NOCARE"-women, the SB risk relative (RR) to that asso- 
elated with no complications of labor/delivery (Fig.9; 
46.4/1000) is 4.11 for prolonged/obstructed labor, 4.96 
for placenta previa, and 16.45 for placenta abruptio. 
Pinally, among "NOCARE"-women, the SB risk relative (RR) 
to the lowest across birth weight (53.9/1000; Fig. i0), 
and hence referred to as o~timal birth weight (3000- 
3499 g), increases in both weight directions: to 2.45 
for 1000g lighter weight ("moderate LBW": 2000-2499g), & 
to 1.91 for at least 1000g larger weight ("large W": 
4000+g). In sum, very strong effects on the risk of SB 
are documented among "NOCARE"-women for registration 
Status, maternal health status, complication status, and 
birth weight, as summarized in the EPINOTE of Figs.7-10. 

Risk of SB for "CARE"-women (AV): Overall, a ten- 
f~ '-rdecline '' in the risk of SB is documented when 
Passing from 0 to 7+ antenatal visits (94.0/9.4 = I0.0). 
Most important, even among women who satisfy specific 
COmponents of the "low risk profile", manyfold decreases 
in risk of SB are associated with increasing antenatal 
Visits during the current pregnancy. The relative risk 
(RR) of stillbirth for NOAV vs 7+ AV is 3.24 among the 
booked cases (Fig.7), 6.57 among healthy women (Fig.8), 
6.36 among women with no complications of labor and/or 
delivery (Fig.9), and 10.17 for infants with optimal 
birth weight (Fig.10). But also for "high risk groups", 
~ultifold "decreases" in the SB rate are documented. The 
relative risk (RR) of SB for NOAV vs 7+ AV is 4.59 for 
physician referrals, 5.45 for anemic women without hem- 
orrhage, 5.10 for hypertensive disorders of pregnancy, 
10.70 for prolonged/obstructed labor, 5.70 for infant 
Weights 2000-2499g, 6.53 for infant weights 4000+g, etc. 
In sum, strong to very strong AV effects on the risk of 
SB are documented among groups of women with or without 
Specific morbidities, complications and other risk at- 
tributes. Antenatal visits emerges as a likely key de- 
terminant of late fetal survival with monitoring data. 

Ratio of Relative Risks (RRR) of SB: The 3D display 
of the dual-control SB risks anables the service pro- 
ders to study for themselves the associated benefit of 
Selected intervention factors on the late fetal outcome. 
Intuitively, they may put to ratio two relative risks 
pertaining to a given hi-specific entity. Actually, it 

is hypothesized that this new possibility of "self-dis- 
covery" may carry an epidemiological dimension into the 
many disciplines of reproductive health care provision. 

This interdisciplinary democratization of access 
to risk information may become a new avenue to acceler- 
ated professionalization of the currently sprouting ef- 
forts in reproductive health care provision. Figures 7 
to I0 show many situations where the SB-reducing effect 
of AV is stronger than the SB-increasing effect of a 
specific risk factor. For instance, the risk of SB for 
various maternal morbidities may be improved to levels 
below that currently applying to healthy women with no 
care, As shown in Fig. 8, the RRR for anemic women is 
2.23 (5.45/2.44) in favor of AV - a decrease of the SB 
rate by 55.3% for 7+ AV as measured against the ob- 
served risk of SB for healthy women without any preg- 
nancy care (i - 14.4/32.2). Even for hypertensive dis- 
orders of pregnancy (HDP), the RRR of 1.07 (5.10/4.78) 
is slightly in favor of AV, an interesting finding. In 
the same mannerj one can crutinize the risk patterns 
for primary complications of labor and/or delivery. As 
sho~n in Fig. 9, the RRR for prolonged/obstructed labor 
is 2.60 (10.70/4.11) in favor of AV - a decrease of the 
SB rate by 61.6% for 7+ AV as ~leasured against the ob- 
served risk of SB for women with no complications of 
labor/delivery and no pregnancy care (I - 17.8/46.4). 
Hypotonic unterine contractions has a RRR of 3.22 (5.19 
/1.61) with a decrease of the SB rate by 69.0% (I -14.4 
/46.4). As encouraging are the RRR's observed for the 
birth weights other than optimal. As shown in Fig. I0, 
the RRR for moderate LBW (2000-2499g) is 2.33 (5.70/ 
2.45) in favor of AV - a decrease of the SB rate by 
57.0% for 7+ AV as measured against the observed risk 
of SB to infants with optimal birth weight (3000-3499g) 
born to women with no pregnancy care (I - 23.2/53.9). 
The RRR for large babies (4000+g) is 3.42 (6.53/1.91) 
in favor of AV - a decrease of the SB rate by 70.7% for 
7+ AV as measured vs the observed risk of SB for infants 
with optirlal birth weight (3000-3499g) born to women 
with no pregnancy care (i - 15.8/53.9). In sum, the 3D 
exhibit of risk patterns enables various disciplines to 
appreciate on their own and with their own data the 
risk-reducing power of specific preventive intervention. 
The current 3D exhibit (Figs. 7-10) produces evidence 
to the effect that antenatal visits may compensate for 
many risks inherent to maternal morbidities, obstetri- 
cal difficulties, and birth weights other than optimal. 

A "NOCARE" Prevalence Baseline: Since antenatal 
visits emerges as a powerful determinant of late fetal 
survival, it is desirable to calculate the current "un- 
met need", that is the proportion of women with NOAV. 
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The proportion of women delivering at the top re- 
ferral/training system in Indonesia with no antenatal 
visits (NOAV) is given by education and either by mater- 
nal age (TABLE i) or contraceptive use shortly before 
the current conception (TABLE II). Overall, quite pre- 
cisely on half had no antenatal visits (49.7%). Also, a 

strong "education effect" on (NO)AV emerges within all 
age groups and all contraceptive use groups. For exam- 
ple, among women aged 30-34 years, 76.1% had NOAV for 
NOED vs only 31.9% for 13+ years education - a preva- 
lence ratio (PR) of 2.39. This important decrease in 
NOCARE with education confirms general knowledge. Two 
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TABLE I. Percent women with no antenatal visit  (NOAV), 
by Education and Maternal age. N = 36,679 

AGE(yrs): -19 

ED(yrs ) 
0 % 

I i  

I -6 % 

7-12 

r 
20-24 25-29 30-34 35+ TOTAL 

n 

% 
n 

% 22.2 
n 18 

79.9 71.7�9 71.2 76.1�9 77.0 
234 407 313 398: 740 
�9 ................. .. , , �9 

64.8 58.7 53.6 57.0 62.2 
2528 5738 3654 2578 2962 

4~I 3812 . . . .  3 4 . 8  3 6 . 3  . . . .  41~9 
1156 5703 4727 2345 1431 

36,8o 36.6 31 .9 �9  27.8 
394 729 433 191 

13+ 

75.3 
2092 

58.8 
17460 

37.6 
15362 

34.4 
1765 

ALL % 59.1 48.8 43.4 48.0 57.6 49.7 
ED'____%s n 3936 12242 9423 5754 5324 36679 

Source: SCO,T-4.6(5rr AGE & IIC Pool) Excl: 0.33% 

�9 AGE-specific prevalence of NOAV across ED "-" 
�9 ...�9 E D - s p e c i f i c  p r e v a l e n c e  o f  NOAV a c r o s s  AGE "v"  

�9 Other "effects" are notable. For three age groups up to 
12 years education, a V-shaped prevalence pattern of 
NOAV may imply that at least part of the previously ob- 
Served V-shaped, U-shaped, J-shaped, reversed J-shaped 
patterns of various endpoints across maternal age (3) 
may be explained with '~less care" at the age extremes 
(teenage and late age). This points to the need for in- 
Clusion of "care variables" in future studies that as- 
Sess reproductive risks. Finally, within the four edu- 
cation levels, contraceptive use is in general associ- 
ated with a sualler prevalence of NOAV than is absence 
of contraceptive use. The examples in TABLE II were 
marked for the comfortable cell sizes. Among women with 
7-12 years education, 39.7% had NOAV if no contraceptive 
Use vs only 26.8% NOAV with previous use of orals - a 
prevalence ratio of 1.48. For women with 1-6 years edu- 
cation, the corresponding figures are 60.7% and 43.7% 
with a prevalence ratio of 1.39. This implies that con- 
traceptive use may per se "promote" antenatal visits, 
and that therefore, at least part of the (statistical) 
claims of the beneficial effects of contraceptive use on 
a subsequent pregnancy outcome might be linked with an 
intermediate intervention variable: antenatal care, 

Deduction and Analytical Continuation 

By introducing - as co-control of the prevalence of 
NOCARE - contraceptive use shortly before the current 
COnception (CONUSE = FP, Family Planning), evidence ap- 
Peared to the effect that FP may act as a promoter of AV 
rather than as a direct operator on pregnancy outcome. 
The next analytical step is thus to introduce as new 
COntrol family planning - to be developed in part 4. 

Summarv and Outlook 

Expansion of previous analytical work with MCM data 
in Indonesia focuses on antenatal visits (AV). AV is in- 
troduced as a systematic co-control of the risk of SB 
With either registration status, maternal morbidity, 
Complication of labor/delivery or birth weight. 20 out 
of 22 control categories reveal risk profiles dependent 
on antenatal visits, the two exceptions being placenta 
abruptio and very low birth weight (<!500g). A system- 
atic confrontation of relative risks obtained across an- 
tenatal visits with relative risks obtained within the 
four co-control variables highlights AV as being an im- 
pOrtant preventive determinant of late fetal death. In 
a second step, a clinical baseline of "NOCARE" shows a 
Very strong association with education and a weak asso- 
ciation with family planning within controlled education 
categories. A v-shaped pattern across maternal age is 
also noted. Two hypotheses are derived, Since FP pre- 
Cedes AV, the next analytical focus is on FF (~ONUSE). 
If co-controlled with the five control factors used so 
far, the QUINTET will lead to a "closed six-varlable 
COntrol system" (SEXTET) of the risk of stillbirth. 

TABLE I I .  Percent women with no antenatal v i s i t  (NOAV), 
by Education and Contraceptive use. N=36,662 

CONUSE: IUD I'OTAL 

ED(yrs) 

0 % 

NONE WITHDR/ CONDOM ORALS 
RHYTHM 

76 .4 ,  84.4 75.0 61.7 
n 1874 i 32 24 115 

I -6  % 60.7: 59.4 42.2 43.7 
-- n 15204" 180 218 1326 

Q... ......... . .... �9 
7-12 % 39.7 32.4 33.2 26.8 

n 12396 244 274 1686 

13+ % 35,5& 29.6 31,0 2 7 . 7 � 9  29.6 
n 1407 44 29 184 108 

56.8 
44 

47.6 
513 

27.4 
760 

76.3 
2089 

58.7 
17441 

37,4 
15360 

34.1 
1772 

ALL % 52.0 45.2 38.5 34.8 35,7 49.6 
ED'S n 30881 5OO 545 3311 1425 36662 

Source: SCO,T-28.l(lrr NOAV/llC Pool) Exel: 0.38% 

• CONUSE-specific ~revalence of NOAV across ED "-" 
�9 ~149 ED-specific prevalence of NOAV across CONUSE"-" 

Zusa,mlc/~fassJulg ued Aushliuk 

Im Rahmen einer breitangelegten Ueberwachung der Ge- 
burten (Maternity Care Monitoring: MCM) an den Universi- 
t~tsfrauenkliniken in Indonesien yon 1978-1980 analyslert 
diese Arbeit die Beziehung zwischen Schwangerschaftsbe- 
treuung und Totgeburten. Zum besseren Verst~ndnis wcrden 
die Todesraten in der dritten Dimension (3D) dargestellt. 
Die Verh~itnisse der relativen Risiken werden somit an- 
schaulicher und dienen dem nachsten Schritt in der ge- 
zielten offenen Analyse und der For~qulierung neuer For- 
schungsideen. In 20 (von 22) Teilvergleichen fbr spezi- 
fische Kategorien der (a) Klinikaufnahme, (b) des Ge- 
burtsverlaufs, (c) des Gesundbeitszustandes und (d) des 
Geburtsgewichts findet sich eine starke Beziehung zwi- 
schen mangelnder Betreuung und Totgeburten. Eine Pr~va- 
lenzstudie der "Nichtbetreuten" zeigt, dass die Teilnah- 
me an Familienplanung die Betreuung w~hrend der Schwan- 
gerschaft ford,ft. Dies k~nnte eine Erkl~rung der Bezie- 
hung zwisehen Familienplanung und Lebendgeburten sein. 

R6sum4 et Perspective 

Darts le cadre d'une enquire de type "monitoring" - 
(Surveillance des Soins de MaternitY: SSM), ce travail 
propose l'6tude du risque de mort|natal|t6 en fonction 
des consultations pr6natales. Le souci didactique, en vue 
d'uneparticipation des cliniciens ~ la strategic diana - 
lyse et la comprehension par dtapes des r~sultats, m~ne 
h une representation tridimensionelle (3D) des risques, 
facilitant ainsi la comprfihension des r6sultats. Ainsi, 
le clinicien peut confronter des risques et les risques 
relatifs, induire des hypotheses, sugg~rer les analyses 
ult~rieures, et autres ~tudes. La survie foetale tar- 
dive est fortement li~e aux consultations pr~natales dans 
20 sur 22 comparaisons partielles pour des catfigories 
sp~cifiques (a) de l'admission en clinique, (b) du de- 
roulement de l'accouchement, (c) de l'~tat de santfi de 
la parturiante et (d) du poids de naissance de l'enfant. 
Y 6chappent seulement l~h6matome r~troplaeentaire et les 
poids de naissances de moins de 1500 g. Une @tude des 

pr~valences du manque total de consultations pr~natales 
sugg~re que l'espaeement par contraception favorise les 
consultations pr~natales. Ce r$1e m6diateur pourrait ex- 
pliquer une liaison entre le PF et la survie f~tale. 

References 

(I) BERNARD RP, SASTRAWINATA S.: 3D Display of still- 
birth in Indonesian obstetrics; Part I: Birth weight, 
complications, and morbidity. Sozial- und pr~ventiv- 
medizin 28,208-209(1983) 

(2) 8ASTRAWINATA S, BERNARD RP.: 3D Display of still- 
birth in Indonesian obstetrics; Part 2: Booking, re- 
ferrals, and emergency arrivals. M~decine sociale et 

preventive 28,210-211(1983) 
(3) O~RAN AR, STANDLEY CC.: Further studies on family 

formation patterns and health. WHO, Geneva (1981) 

97 


