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Abstract We carried out a prospective survey to clarify the relationships between the Bishop score at
term and the clinical outcome of pregnancy. Data on the duration of gestation, duration of labor, mode of
delivery, meconium staining, and Apgar score were described in our 1st report (Acta Obstet Gynaecol Jap
2000 ; 52 : 613—622). It was also demonstrated in our 2nd report (Acta Obstet Gynaecol Jap 2001 ; 53 :
1809—1818) that close correlations were observed between these factors and the Bishop score at term.
This study investigated whether the Bishop score at term can be applied to predict labor onset, prolonged
labor and pathological deliveries. The cases were classified according to the Bishop score at 37, 38 and 39
weeks of gestation. The total number of cases and that of cases delivered within a week after examinations
were calculated for each Bishop score. The number of cases of deliveries at 41 weeks or later, prolonged
labor (defined as 24 hours or more for primipara and. 12 hours or more for multipara), operative or instru-
mental deliveries, meconium stainings and neonates with an Apgar score of 7 or less at 1 minute after birth
were also counted for each Bishop score. Based on these figures, predictive values for every Bishop score
as a criterion to predict each event described above were determined. The main Bishop score was then de-
cided with the receiver-operating characteristic curve as a criterion which yields the most reasonable com-
bination of sensitivity and specificity for the prediction. It was also estimated if the score would result in
statistical differences in the incidence of the events. In both primipara and multipara, more than half of the
cases which had a Bishop score of 6 or more delivered within a week after the last examination regardless
of the gestational week. Considering sensitivity for the prediction, 4 or more for primipara and 5 or more
for multipara seemed useful values. It was also demonstrated that a Bishop score of 3 or less at 37 weeks
of gestation, 3 or less at 38 and 5 or less at 39 for both primipara and multipara were applicable for predict-
ing delivery at 41 weeks or later, a Bishop score of 2 or less at 37 weeks of gestation, 2 or less at 38 and 4 or
less at 39 weeks of gestation for primipara, and 2 or less at 37 and 1 or less at 38 weeks of gestaion for mul-
tipara for predicting prolonged labor, and a Bishop score of 2 or less at 37 weeks of gestation, 1 or less at
38 and 2 or less at 39 weeks of gestation for primipara, and 3 or less at 37, 38 and 39 weeks of gestation for
multipara for predicting meconium staining. The Bishop score at term seemed inapplicable to the predic-
tion of operative or instrumental deliveries and that of a low Apgar score. These results suggest that the
Bishop score at term is valuable in predicting onset of labor, prolonged labor and the occurrence of meco-
nium stained amniotic fluid.
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Duration of pregnancy
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A T Receiver operating characteristic curve (ROC
AR ) % 900 It & R BE R CAERR L 72, & O BEEE T |-
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Table 1 The total number of cases presenting each Bishop score at 37, 38 and 39 weeks of

pregnancy, and the number of women in each score group who delivered within a week of the

examination
(primipara)

Bishop ,
Nore 0 1 2 3 4 5 6 7 8— sum
totalnumberof 157 506 97 968 276 260 135 84 8 1743
cases
cases delivered
within a week of 21 38 67 77 93 86 62 46 51 541
the ex?m)ination (134) (184) (246) (287) (337) (331) (459) (54.8) (60.0)
%
(multipara)
Bishop
\score 0 1 2 3 4 5 6 7 8—  sum
total number of 64 119 195 200 233 245 157 76 154 1443
cases
cases delivered
within a week of 10 25 47 55 75 91 74 44 86 507
the ex?m)ination (156) (21.0) (241) (275) (322) (371) (471) . (579) (55.8)
%
12 & 20ROl BT TH—=AATHTHRUTORERE L.

(1) RPN OEE, SRREFOMER &4
Welks D SE (Pl ok, FAKBREF K7 7/ —
2a7) DEHAOTFHEH

% 37, 38 & B\ id 39 HWENEh D& T,
Bishop score 7% 0 S AT OFERI, 1 M LAT DHEH,
2 MLLTF OFER], 3 LT OER, 4 3 LLTF DFER,
5T ORER], 6 MLATDIERIDH 5 \Wvid 7 LA
TORERIZB T, HRFERNIEOER, 28k
M DFE & & 5ty O SH (FAhi i, FKRE £ 72
K7 I H—=Z2a7)DRAPTFNTE 2 LR
L 723 & O sensitivity, specificity, PPV 3 & Of
NPVZHIEMEBERMTEHRTEICHMBL
(%). 2D 2T, Hid & B ROC M2 v
TFMEIEE AR #E & 7 5 main Bishop score fii %
K72, T OMEITB I % main Bishop score 1l
(3 &I D I 75 Bishop score fHTdh 5. IR
B MRS, EWEOHPEATIIHEDOD
SIS B W THIEZE LR 41:80 B
Bospl e Lz, 72, 5BEEHOERIZ 5%
R ] 2324 + 1.6 BRHER 2= DL B & L 7= (%) 2E Bt
24 WERI LA L, #RREM 12 RERILL L 5 55 1 8%). i
DREIZDVWTIX, FHRo%ITWRT] - ok
RN 58 k1% O 7 LY BAM D5EH], FKIBEIZHIR
MIHISE, K7 A — R a7 IEMAE 1 5%ICB

(2) main Bishop score fiti # 3 & 3 % -t FF D
REDOFAERE DI

% 37, 38 BX U39 MIZBWT, HiRFEEEN
M DR, 7 W R DL & & 55k D RE (Frs
W, EARBIELZET A —Ra7)DRBUID
V»C, main Bishop score fti LAF D13 ¥ % /R 3 HEHI
& main Bishop score fii 7 5 A 1 L L D& 5 % 7R
THEGI & O TREDBBBUEDZE % WBHE L
AR

3) WEETZEm LB
HERMoOAEENEIL, ¥y ZEREEH V.
R #

1. Bishop score D &2 X 5 1 [ LA D 73k
FHNIZBE§ 5 BRET

1) #F 4% 37~39 8 @ Bishop score 1% & & 18
I AP D 573 i 48 T _

Bishop score @ &5 T & 12 1 B VAP 43 At
T L7 e # % Table 1 IS/RT. WL T,
Bishop score 7% 6 5. T & 4 i¥ 45.9% (62/135 1)
A5, 7T KT 54.8% (46/84 B) A% 1 A LRI
TRAHKT L, —F#EE R Tl Bishop score 4% 6
HTHNIFE47.1%(74/157TB) A5, TH THhE
57.9% (44/76 1) 5% 1 B LA AT L T
Wiz,
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Table 2 Prediction of deliveries within a week by
using Bishop scores at each examination between
37 and 39 weeks of gestation as criteria

(primipara)

\ sensitivity specificity PPV NPV
Group A 96 11 33 87
Group B 89 25 35 84
Group C 77 42 38 80
Group D 62 58 40 78
Group E 45 73 43 75
Group F 29 88 52 74
Group G 18 94 57 72
Group H 9 97 60 70

(%)
(multipara)
sensitivity  specificity PPV NPV

Group A 98 6 36 84
Group B 93 16 38 81
Group C 84 32 40 78
Group D 73 47 43 76
Group E 58 64 47 74
Group F 40 80 53 71
Group G 26 89 57 69
Group H 17 93 56 67

(%)
Group A consists of cases with Bishop scores of 1 or more,
Group B ; 2 or more, Group C ; 3 or more, Group D ; 4 or
more, Group E ; 5 or more, Group F ; 6 or more, Group G ;
7 or more, Group H ; 8 or more
PPV ; positive predictive value, NPV ; negative predictive

value

2) #F 4% 37~39 M |2 35 1F % Bishop score £ A5,
2 &5 1 EMBNOSHET OFil

AR, B¥, CH, D#, EM, F#, GRHBX
CHBIZBWT, LEMDROGHE FHTE S
LA 5E L 7= 3 & D sensitivity, specificity, PPV
B L U'NPV % Table 2 IZ/R$. PPV '50% LA L
Thol-Dix, MER, BEREDICFH, G
HBIXUHBTH-/=(Table 2).

3) main Bishop score fii & 1 38 LLIZ 73 &
% % RE B D EE

ROC Hi# % e L THRES9 % &, main Bishop
score fHIZMERTIX4E, BERTIESHT
o 7= (Fig. 1). #BE & & & PE & ¢ main Bishop
score fLL FOFEFIZ BT B 1 B LIN O 53D
B B (338/840 Bl : 40.2% L 295/632 #1 ; 46.7%)

L At
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i, main Bishop score fii kii# ® Bishop score %
2 §iE Bl @ i FE(203/903 B ; 22.5% & 212/811
#;261%) X Db AEFICEI s (WTFh p<
0.001).

2. %37, 38 3 5 \ i 39 38 @ Bishop score
(2 & B 5 iR Ol

1) RS DM &

ROC HhARRNT DA R, IEIRIFHRHI M O R © F
3 2% AR b B < % % main Bishop score fl
1, PIRERHC B W IR 37 M Tt 3, ik 38 M T
38, R 39MTIESTHY, —HRERIZBV
Tid, 4R 37 W Tid 3, 14 38 A Tl 3, ik 39
HTIX5 THolz. T2, £NE D main Bishop
score fili LA F O 55 % 7R 34 5 o S g 5 45 101 e
Bt D HiJ¥ 1%, main Bishop score fi 77 A 1 BA L
@ Bishop score Z /R THEFNI L REEICH » -
72 (R RERHC B W CTHE R 37 38 T 13 p<0.02, i ik
38 3 T X p<0.02, #F 4% 39 38 T3 p<0.001, &% 2
BB TRVWIhoERER S p<0.05). F
7=, 1 & @ main Bishop score fiti # fl\ T, #Hik
HHEBHMoEEZ P T2 EzRFLAEC
%, PPV MR B VW TIX 19~31%, REKT
1 13~21% T, —J5 NPV IR BV T3 84
~87%, ¥EPERITIL 88~92% Td - 7=(Table 3).

2) HRREOER

SHRF RO R 2 Tl 5 L 2 DT HRIFRHEK
b &5 £ % % main Bishop score fii&, #ERITH
W TR 37 /Tl 2, ik 38 SR Tl 2, #Elk 39 M
TX4ThY, T-BERIBVWTIREEK37HT
X2, iR 38 AT 1, K39 BTIT4 Tho7o.
b, Wik 39 HOKRERZ R E, ENEND main
Bishop score fili LL T D43 5 % 78 375 B D 553 K¢ F
%t £ O #iE 13, main Bishop score fH 77 X 1 UL Lk
D 2RI REBN ARG BASE B o 72 (W) 2 Lt
2B W TR 37 38 Tl p<0.002, 44 38 3/ Tl
p<0.001, % 4% 39 38 T X p<0.005, &% B &HIZ B W
T #F 4% 37 3/ T 13 p<0.005, 4 fk 38 # T X p<
0.01).

% 1 & @ main Bishop score fli & Fi\C, 7
HHOEEZ FHNTAIBBEMRITLI-EZ S,
PPV 3 W BERC BV TIX 14~17%, FEHTIX
13~18% T, —7 NPV Z#IEFIZHB W TIE 93~
94%, PR TIX 91~93% Td - 7= (Table 4).

3) Sk DRE

(1) FHiorth

Fh ez FHIT S E ZOTFRRIENRED L
7% % main Bishop score fiti i, #EH B W TH
IR 37 8T 3, ik 38 W T 6, 4R 39 MTIX 5
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Fig. 1 Receiver operating characteristic curve for the prediction of delivery within a
week with Bishop scores at each examination betweén 37 and 39 weeks of gestation

as criteria

Each alphabetic letter in the graphs corresponds with the group defined in the text.
The left panel shows data for primipara, and right, for multipara.

Table 3 Prediction of deliveries at 41 weeks of
pregnancy or later with main Bishop score
between 37 and 39 weeks of pregnancy

(primipara)

weeks of Bri’;‘]igp sensitivity specificity PPV NPV
174 [)) [V} [+)

pregnancy o (%) (%) (%) (%)
37 3 71 40 19 87
38 3 60 52 21 86
39 5 83 33 31 84

(multipara)

weeks of Brin;}:ig sensitivity specificity PPV~ NPV

pregnancy - p (%) (%) (%) (%)

score

37 3 62 51 13 92
38 3 50 64 16 90
39 5 77 37 21 88

Main Bishop score is determined by Receiver operating
characteristic curve (ROC)as a criterion which yields the
most appropriate predictive value at each pregnant age.
PPV ; positive predictive value, NPV ; negative predictive
value

THY, —FHREFCBWTIZELE 37 8Tt 3,
SENR 38 ATt 4, HHR 39 M TIE 5 THh - 7=, 1k
39 1 D #% P fit % Br &%, € NI £ I D main Bishop
score LA T D13 5 % 7R 3 HE B D F 407 454k 0 31 B

(¥, main Bishop score i 75 & 1 UL L O 5 2R
FTHREHICHRERICE» o 72 (WEFICB W TEH
¥z 37 8 T p<0.002, #F 4 38 I T p<0.05, &
% 39 T p<0.02, MR T B W THUE 378
T p<0.005, #4& 38 W Tid p<0.05). T/, %
1 5 @ main Bishop score fiti % Ji W\ T, Fiy 5k
VT HEEERF LI A, PPV IR
2BV Tt 19~22%, BERTIX 6~7% T, —JF
NPV i # B BV Tlid 88~92%, MR TI
98% T - 7= (Table 5).

(2) FKESE

FARRELTFHTHLEOFURHTIHEDEL
7 % main Bishop score i {%, #)EHC B W TH
U 37 M TIX 2, iR 38 AT 1, IR 39 M TiE 2
TdHY, —HRERIZB TR 37 8T 3,
MR 38 HTIL 3, IR 39 M TIE3 TH o7z, Fh
Z 1L ® main Bishop score i L F D15 & % 7R3 i
Bl D 27K IR 8 @ i FE 1, main Bishop score i 7 5
A1 U EDBREERTEPNICHREFEICE o1
(P RERHZ B W TR 37 38 T id p<0.02, 4F 4% 38
# T 1% p<0.005, & 4 39 3/ T i p<0.05, £% P it
(2B W THR 37 # Tlid p<0.001, 4% 38 8 Tl
p<0.001, #:4% 39 A TiX p<0.02). B, FhoD
main Bishop score fli % iV C, EKEHZ T4
HEBERFTLA-E T A, PPVIRWERICBWT
X 17~23%, RRERTIX 16~18% T, —J5 NPV
I RRERHT BV T 86~89%, MK Tld 90~93
% T - 7z (Table 6).
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Table 4 Prediction of prolonged labor with main
Bishop score between 37 and 39 weeks of
pregnancy

(primipara)

931

Table 5 Prediction of operative deliveries with
main Bishop score between 37 and 39 weeks of
pregnancy

(primipara)

weeks of B‘ﬁ‘(‘)‘ sensitivity specificity PPV NPV weeks of B‘;“Sj‘l‘: sensitivity specificity PPV NPV

pregnancy scorg (%) (%) (%) (%) pregnancy scorg (%) (%) (%) (%)
37 2 62 57 14 93 37 3 74 41 20 88
38 2 53 70 17 93 38 6 95 11 19 92
39 4 72 50 14 94 39 5 82 31 22 88

(multipara) (multipara)

weeks of B';’S‘;;: sensitivity specificity PPV NPV weeks of Bri“sj‘lig sensitivity specificity PPV NPV

pregnancy scorg (%) (%) (%) (%) pregnancy scorg (%) (%) (%) (%)
37 2 50 68 13 93 37 3 77 51 7 98
38 1 22 89 18 91 38 4 76 5 6 98
39 4 * * * * 39 5 * * * *

Main Bishop score is determined by Receiver operating
characteristic curve(ROC)as a criterion which yields the
most appropriate predictive value at each pregnant age.
PPV ; positive predictive value, NPV ; negative predictive
value

% : No statistical differences in the incidence of prolonged
labor were found between cases with cervix main Bishop
score or less and those with a score more than that.

3) E7FH—227

K7 7H—RaAT7E2FMT 5L &OTFRIFHEH
&% b & £ % % main Bishop score fli &, #) &
BW TR 37 8Tl 2, ik 38 M Tl 4, 44k 39
HWTIEHsTho/. LAL, BERIBVTIEY
T OB B T H ROC A3/ L)
2N & 22 5 %A o 7272 %, main Bishop score fii {3
#Bonhho7z. T/, FHFND main Bishop
score HUA T DB HEZRTHEFIDOKT S H—RX 2
7 OBEEHS, main Bishop score fi 75 X 1 LA LD
BREZRTEMAICHRABEICE D o 203K
3 HDMEDATH - 72 (p<0.05). & B, ik
38 38 @ #)) P& #5t © main Bishop score fii # v T,
K7 7H—Ra7&FMT2EBERTL-EC
%, PPV 8%, —7Ji NPV X 96% T& - 7= (Ta-
ble 7).

zE =5

SBFERIEDL L EDICTFEHEFEICBNT
EREBICHKAL, R, FEOORKEZ EDOELH
BRI -TL %, FERMMLEWIIN S ZDBRII,

Main Bishop score is determined by Receiver operating
characteristic curve(ROC)as a criterion which yields the
most appropriate predictive value at each pregnant age.
PPV ; positive predictive value, NPV ; negative predictive
value

% : No statistical differences in the incidence of operative
deliveries were found between cases with cervix main
Bishop score or less and those with a score more than that.

FEIRAS A b — XIS %@l U Tt 2SR IS
BT 2-00RELZRTTHS. B &Y, Hik
KERHIOWTHERLEEZHE L, FHRI%
DB ZTHT2RAPEEIHEINTS
DU~ & Bishopscore X9 M EZ R 5 & &
BB RO BE ERTWEY, —,
TR PALER T EBICH2r > TED L HIZE
LT B0V T, BIFAITEEE L 2Rl
ENTWBD, WRIEFIZDWTOFFM L ILIRA
BV, BOBFERTHFITTRERTV R, Y
DM HFEWEROERE L LTS 72DITER
FTaTH 72" FITEE O, BEHERA
£ 0 IERERIERARABI SN, Lard Rt
RREERHEITHEZ RITT X 2 ATHLEZ
ATVRVWERDIEFERIIOWT, BIHHEBIC
SERAL L MR - ER L OBEEEZRE L
7299 ZFOER, ik 37~39 Moo $ERIL
B & iR AR B R 0 e A R RE R, 3 B\ i3 ik
REORFEOFEL OMICIEHRCHEEXD D,

Bishop score %51 2 H UL T OEE 3 UL LO%E
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Table 6 Prediction of meconium staining with
main Bishop score between 37 and 39 weeks of

pregnancy
(primipara)
weeks of B?;il(r)ll sensitivity specificity PPV~ NPV
pregnancy P (%) (%) (%) (%)
score
37 2 56 56 17 89
38 1 29 83 21 88
39 2 36 76 23 86
(multipara)
weeks of Brir;zllli(r)l sensitivity specificity PPV~ NPV
pregnancy p (%) (%) (%) (%)
score
37 3 70 53 16 93
38 3 57 65 18 92
39 3 43 74 18 90

Main Bishop score is determined by Receiver operating
characteristic curve(ROC)as a criterion which yields the
most appropriate predictive value at each pregnant age.
PPV ; positive predictive value, NPV ; negative predictive
value

UL AL AR PSR ] R S e T R R AR K,
KRS H B VIZWEROF EYHROHE DR W
CENHLNE R SY, £ THENL, FERIL
BED M AERBRICBWCHRELRHHTHSL =
LR SLICHLMNET S 728IZ, Bishop score 1%
FAZX D LRI E & BHEF R, iR
PIFEREAE %, 0 WalE P IE £ 3 B 13 5 e ie o0 S
DR BHEZTML 5 22T THRET L 7=,

9, MUk 37~39 8 D [ £ X 7z Bishop
score D L EH & iR E U R R K g8k %
FUMLI)BZIZOVTHREIF L. ZOHE,

Bishop score 2% 1 ZHiM9 % 2 &2 1 BB BAAIC
G E R BBIENEL BB LV BEFRNHL L
%0, ERHEARERIZ Bishop score DEIWIT L
SRAEVE TR L TW kOS2 DT 5
RS SNz, 72, ROC iR % BV 7T IS
X0, PEMHTIE 4, FERTIES KA1 HH
DRDO S %E TS 572D %F D X v main
Bishopscore £ %A Z EAHB L7 e, T b
@ Bishop score fti i¥, WA H1HIC BT 2
Bishop score D) - fZEHOFRAHIZ—FH L T
Y, I1273L, D& & D PPV R NPV DHZEAD
&, WRIEEEA 1 BB MUNICOBRIZE S nwE &
% T4A~T78% DR TTFW T E 5 B, 18EUAN

H 648 7 %

Table 7 Prediction of low apgar score in neonates
with main Bishop score between 37 and 39 weeks
of pregnancy

(primipara)

main

Sty e S Y W
score
37 2 * * * *
38 4 81 34 8 96
39 5 * * * *

Main Bishop score is determined by Receiver operating
characteristic curve(ROC)as a criterion which yields the
most appropriate predictive value at each pregnant age.
PPV ; positive predictive value, NPV ; negative predictive
value

% : No statistical differences in the incidence of neonates
with a low apgar score were found between cases with
cervix of main Bishop score or less and those with a score
more than that.

In multiparous women the main Bishop score was not able
to be determined by Receiver operating characteristic
curve(ROC)at any pregnant age because of its irregular-
ity in shape.
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