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Abstract We examined the relationship between the Bishop score in the third trimester and labor/neona-
tal clinical findings in pregnant Japanese women. The survey method and subjects are described in the 1st
report (ACTA OBST GYNAEC JPN, 52, 613~622, 2000).

Patients who had completed labor were excluded. The mean or median Bishop score in multipara be-
tween 35 and 39 weeks of pregnancy was significantly higher than that in primipara. Regarding Bishop
scores in patients who delivered as 13 points, all patients were investigated. In both primipara and multi-
para, the mean Bishop score was markedly increased at 38 week or later. In multipara, the number of pa-
tients with a Bishop score of 3 or more at 37 weeks of pregnancy, the number of patients with a Bishop
score of 8 to 9 at 37 weeks of pregnancy or later, and the number of patients who delivered were higher
than those in primipara. In primipara and multipara between 37 and 39 weeks of pregnancy, there were
negative correlations between the Bishop score and the duration of pregnancy, duration of phase I /1 la-
bor, rate of Cesarean section, amniotic fluid turbidity, or and Apgar score of neonates.

Changes in the Bishop score were examined with respect to various factors. In both primipara and multi-
para, changes in consistence were initially noted. Subsequently, in primipara, the degree of fetal descend-
ing (station) changed. In multipara, dilatation changed. In addition, in primipara, dilatation, effacement, and
station progressed between 38 and 39 weeks of pregnancy. In multipara, in addition to the above 3 factors,
changes in consistence became more marked. Furthermore, the course of labor differed in primipara or
multipara with a Bishop score of 2 at 37 weeks of pregnancy and those with a Bishop score of 3. Therefore,
labor may be smoothly completed in pregnant women with a Bishop score of 3 or more at 37 weeks of
pregnancy.

To clarify cervical ripening in the third trimester in women who delivered smoothly, changes in the
Bishop score at 1 week intervals prior to labor were retrospectively analyzed. In primipara, Bishop scores
rapidly increased immediately before labor. In most multipara, cervical ripening was noticeable for a long
period prior to labor.

In Japan, no previous study has systematically investigated the relationship between changes in the
Bishop score in the third trimester and the course of labor in pregnant women. This nationwide study ex-
amined the above relationship in a large number of pregnant women in a prospective manner with Bishop
scores. The results of this study suggest the need for an objective index of cervical ripening in the third tri-
mester of pregnancy in Japanese women.
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Fig. 1 Incidence of Bishop score in 35~41 weeks of
pregnancy
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Table 1 Relationship between Bishop score before delivery and results of pregnancy and neonatal findings

(primipara)
pregnancy week 35 36 37 38 39
duration of pregnancy —-0.063 —0.084* —0.176***  —0313***  —(.665***
duration of period of dilatation & expulsive period of labor —0.088* —0.115** —0.151%*%%  —(2]13%**%  —()229%**
spontaneous vaginal delivery (including vacuum extraction) 0.091 ** 0.153*** 0.114%* 0.101** 0.178%**
cesarean section . —0.058 =0.138***  —(.129***  —(136*** —(.216%**
meconium staining =0.041 —0.047 -0.079* ~0.112%* —(),197 **x*
Apgar score (1 minute) 0.099%%  —0.167*** 0.157 *** 0.144 *%* 0.145%**

(multipara)
pregnancy week 35 36 37 38 39
duration of pregnancy —0.089* —0.155%**  —(235%*%*%  —(371%**  —()745%**
duration of period of dilatation & expulsive period of labor -0.070 —0.118** —0.193***  —(,166%**  —(,117**
spontaneous vaginal delivery (including vacuum extraction) 0.029 0.098* 0.071 0.029 0.053
cesarean section -0.026 —-0.096 —0.075* -0.033 —0.081*
meconium staining -0.066 -0.090* —0.134%**  —(,143%**  —(.100**
Apgar score (1 minute) 0.072 =0.046 0.065 0.077* 0.068

*p<005 **p<0.01 ***p<0.001 (Spearman's correlation coefficient)

dilatation 4 i
effacement station (%)

{week) P 4 6 80 100 0 A { 60

(primipara)

(mullipara)

consistency position (%)
(week)? 20 40 60 100 (week)? 20 40 60 80 100
35 B
36
(primipara) 37
38

39

(week) ¥
35 B

(multipara)
37
38
39

Fig. 2 Incidence of each factor composing Bishop score in 35~39 weeks of preg-

nancy
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Table 2 Relationship between cach factor in Bishop score in 37 th week of
pregnancy and duration of pregnancy

primipara
Analysis of variance (ANOVA)
Factor SS Df Ms F value p value

regression  4,930.936 5 986.187 19.808 <0.0001

residual 40,228.220 308 49.808

total 45,159.156 813
VARIABLE  COEF SE of COEF STANDARD COEF SEQUENT t p value
varoconstant  281.417 0.403 281417 698.132 <0.001
dilatation —1.858 0472 —0.162 —-3.934 <0.001
effacement -1413 0.388 —0.154 —-3.642 0.0003
station -0.703 0.387 ~0.073 - 1814 0.0700
consistency —0.088 0.503 —0.088 =0.175 0.8613
position 0.269 0.526 0.020 0510 0.6099
multipara

Analysis of variance (ANOVA)
Factor SS Df Ms F value p value

regression  4,561.686 5 912.337 18423 < 0.0001

residual 34,616.314 699 49.523

total 39,178.000 704
VARIABLE  COEF SE of COEF STANDARD COEF  SEQUENT t p value
varoconstant  280.935 0.539 280.935 521.343 <0.0001
dilatation —2.048 0.494 -0.174 —4.146 <0.0001
effacement —0.988 0.404 =0.112 - 2446 0.0147
station —0.593 0.431 —0.062 -1.377 0.1691
consistency —0.676 0.548 —.055 -1.233 0.2130
position 0.561 0.589 =0.042 —0.952 0.3115

(Multiple regression analysis)

SS : Sum of squares
COEF : coefficient

Df : Degree of freedom

Ms : Mean squares

SE : standard error
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Table 3 Relationship between each factor in Bishop score in 37 th week of
pregnancy and duration of labor
primipara
Analysis of variance (ANOVA)
Factor SS Df Ms F value p value

regression 16.489 5 3.298 7.724 <0.0001

residual 338.146 792 0.427

total 354.636 797
VARIABLE  COEF SE of COEF STANDARD COEF SEQUENT t p value
varoconstant 2.499 0.038 2499 65.874 <0.0001
dilatation =0.040 0.044 -0.039 -0.908 0.3641
effacement —0.146 0.036 -0.177 -4.021 <0.0001
station —-0.012 0.036 -0014 -0.329 0.7419
consistency =0.056 0.047 —=0.052 -1.195 0.2325
position 0.021 0.049 0018 0433 0.6649
multipara

Analysis of variance (ANOVA)
Factor SS Df Ms F value p value

regression 15.242 5 3.048 7.060 < 0.0001

residual 299.226 693 0.432

total 314.467 698
VARIABLE  COEF SE of COEF STANDARD COEF SEQUENT t p value
varoconstant 1.791 0.051 1.791 35.357 <0.0001
dilatation -0.159 0.046 —=0.150 —3425 0.0007
effacement -0.065 0.038 -0.082 -1.716 0.0867
station -0.063 0.041 -0.073 - 1.560 0.1192
consistency -0.011 0.051 -0.010 -0.223 0.8233
position —0.088 0.055 -0.074 - 1595 0.1112

(Multiple regression analysis)
SS: Sum of squares Df: Degree of freedom Ms : Mean squares
COEF : coefficient SE : standard error
WBARTEYY, FEHOOMI D MO TH - DEMETLCTAD L, Pk, FEPER & DI MK

72 )i, WUARI B, AR b\ AEAS5
~Wﬁ®dfu®ﬁ% ML, U2 bRk
PRI L 1 i MR L7z, 20 S REnE
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MENGZ ISR, SRS 9 % R4
W&%§§&<*éuk#,xbhé.ﬁ%uﬁ
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kand b, ARS8 T OER, Sk E 10
%I Th 72 b DA, DLkl B L T L4
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b, ST IE O A7 1 % WD AT R3S ~ 408 BT AT
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/T\EH @ Bishop score & ¥ K # & DB FIH Y
VIR )) bh F 7= #) 0 dat C L AT 8% K W) @ Bishop
score & 47 I II!} 7 Apgar score O ] L2 E AT 2%
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Table 4 Relationship between Bishop score in the 37 wecek of pregnancy and

results of pregnancy outcome and neonatal findings

Comparison of less than 2 points group and more than 3 points group

Bishop score

~ 2 points

3 points ~

duration of pregnancy (day)
primipara
multipara

duration of period of dilatation &
expulsive period of labor

primipara (log.)
[hrs]
multipara (log.)
[hrs]
mode of labor
primipara
spontaneous vaginal delivery
cesarean section
multipara
spontaneous vaginal delivery
cesarean section
meconium staining
primipara —

multipara -

neonatal birth weight (g)
primipara
multipara

Apgar score

280.0 6.9 (n=368)
279.0%6.7(n=235)

2438+0.651 (n=338)

2776 =7.6(n=446) ®
276.1+7.6(n=470) %

2.255%0.637 (n=427)

[1145] (9.54] =
1750 £ 0.657 (n=227) 1.493 % 0.657 (n = 463)
(5.75] [4.45] ¥
338 428
30 18 **
227 463
8 7 N.S.
307 396
61 18 kokok
307 396
61 48 *

3.059.6 £362.1 (n=368)
3,189.1 £372.8(n=235)

3,060.0+385.1(n=446) ns.
3.184.7£3834(n=470) ns.

primipara ~7 27 26
8~ 341 417 NS,
multipara  ~7 8 21
8~ 227 449 LS.
*: p<0.001 2 p<0.01 % p<0.05 M=SD

(log.) : natural logarithmic conversion
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Table 5 Average and median Bishop score in weeks XA, )i Il‘ﬂff il{%lﬁ_@ ) i[“]
prior to delivery KHEED score A3piw & /M B O BINC &
—— PGS I,
primipara £ 25T, Bishop score @ S L 37 > 5
wee(i(sl‘prxlor 0 No.of case median mode  M=SD mEsH b f?‘ 5, CORFEOBALNE & AT EREE X
elivery ';}bﬁﬁ;‘ﬁj@&: DR ’a‘:fﬁqu'CJﬁf‘ %)inrilﬁffii
6 291 1 0 15+ 16 A 03702 33 13 % Bishop score 232 2 VL | O B
5 527 2 0 19%17 IR, 3 ML LORETIZAR W00 ) & 53 00
4 668 9 0 23+19 WG AR, A FUIBA & /k(h:(%u@ﬁ{lf" A
3 777 3 2 928+21 7.7: D 7:. LZ)‘ L; Apgar scpre D l!ff"i ?'5“4'."'; 0)")1111‘500)@
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5 408 2 9 924+ 19% i) Ef{ Bishop score D20 E 3 WO ] T A A &)
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Table 6 Incidence of Bishop score in weeks prior to delivery (%)
(primipara)
Bishop
score

week prior
to delivery

6 375 220 158 120 79 31 17

5 280 21.1 186 140 99 53 19 08 02 02
4 216 190 174 154 120 90 33 19 01 01 01 01
3 159 162 17.0 144 139 118 59 30 10 05 03 0l
2 84 109 156 162 160 164 84 34 30 09 05 02 01
1 36 65 111 132 173 159 117 95 50 28 17 08 08 0.1
(multipara)
Bishop
score

week prior
to delivery
6 200 210 228 178 114 37 23 05 05
186 186 199 164 120 74 42 12 12 05
134 152 195 162 134 118 45 33 16 09 02
90 113 162 179 166 143 69 35 20 15 08
46 84 127 145 166 186 128 46 37 24 06 04 01
24 49 92 104 142 174 145 95 74 54 33 09 05
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