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ABSTRACT

Objective: This paper aims at assessing outcomes fol-
lowing induction of labor and characteristics likely to
predict vaginal delivery. Study Design: This is a de-
scriptive retrospective cohort study including all
women with singleton pregnancies who delivered at
term in the university clinics of Kinshasa, DR Congo,
from January 01, 2006 until December 31, 2010. In-
duction was initiated regardless of cervical status.
Methods of Induction Included: oxytocin perfusion,
vaginal Misoprostol, intracervical insertion of the
Foley catheter and amniotomy. Results of induction
were compared in terms of failure of labor, cesarean
section, fetal distress, and neonatal distress. Logistic
regression was used to seek for independent contrib-
uting factors for adverse outcomes. Results: During
the period of the study 115 patients at term (3.2%)
were concerned with induction of labor. Means for
maternal age, gestational age and weight at confine-
ment were 30.5 + 5.7 years, 37.95 + 1.54 weeks and
69.3 £ 15.1 kg, respectively. The mean parity and gra-
vidity were 2.4 £ 1.9 and 2.9 £ 1.9, respectively. The
mean Bishop score was 6.2 + 1.5 at the first induction,
with 66 women (57.3%) having less than 7. Indica-
tions for induction were: preeclampsia (52 = 54.1%),
premature rupture of membranes (34 = 29.5%), post
term (17 = 14.6%), gestational diabetes (5 = 4.3%),
stillbirth (5 = 4.3%), polyhydramnios (3 = 2.6%) and
cardiopathy (1 = 0.8%). Methods of induction at the
first attempt included: oxytocin (86 = 74.7%), vaginal
misoprostol (20 = 17.3%), transcervical Foley cathe-
ter balloon (14 = 12.1%), and amniotomy (1 = 0.8%0).
Failure to induce uterine contraction at the first at-
tempt was noted in 9/115 (7.8%) women. Vaginal de-
livery occurred in 78 (66.9%) women, and cesarean
section in 34 (29.6%). The majority of cesarean sec-
tions were performed at the primary induction, most
of them (29/34 = 85.3%) in women with bad Bishop
score. Failure of induction was more likely to occur in
association with high maternal weight (OR 6.8; Cl 1.2
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- 39.7), and somewhat birth weight (OR 2.1 but ClI
containing 1). Risk for cesarean section was increased
in association with induction of labor in cases of high
maternal weight (OR 10.3, Cl 16.0 - 67.0), and some-
what of high birth weight (OR 2.3, but CI containing
1). Fetal distress was associated only with maternal
weight (OR 15.7, CI 1.3 - 187.8), and neonatal distress
only with Bishop score (OR 10.9, ClI 1.1 - 108.0). Con-
clusion Induction of labor in our setting in order to
get vaginal delivery is affected of a high risk of ad-
verse outcomes such as failure of induction, cesarean
delivery, fetal and neonatal distress. This risk is sig-
nificantly influenced by maternal weight, birth weight
and Bishop score. Lack of worse outcomes between
the first and the subsequent attempts to induce labor
can be regarded as a reason to try induction even in
the presence of unfavorable cervix.

Keywords: Induction of Labor; Failure of Induction;
Maternal and Perinatal Outcomes; Kinshasa

1. INTRODUCTION

The induction of uterine contractions prior to the onset of
spontaneous contractions is expected not only to achieve
vaginal delivery but also to improve both maternal and
perinatal outcomes in comparison with permitting preg-
nancy to continue [1-3]. Although studies from devel-
oped countries have been reporting induction of labor as
safe [1-3], results of series from developing countries
showed more cases of cesarean section and fetal distress
[4,5], both conditions heavily accounting for in maternal
and perinatal morbi-mortality. Two main factors to be
associated with safety and efficiency of induction of la-
bor have been multiparity and a favorable cervix [2].
While multiparity is a common situation in Africa, the
second factor, which probably is the most important and
can be modified by mean of ripening agents, is the most
missing due to high cost and questionable availability.
This could explain fear and weak results of induction of
labor in this area [4,5]. This paper aims at assessing cha-
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racteristics likely to predict maternal/neonatal outcomes
of induction of labor among pregnant women at term in
our maternity.

2. METHODS

This is a descriptive retrospective unselected cohort study
including all women who delivered in our maternity of
university clinics of Kinshasa, DR Congo from January
01, 2006 until December 31, 2010. Only women with
singleton pregnancies at term (37 weeks gestation or
more) were enrolled. Age, weight and Bishop score that
have been claimed as associated with the success of labor
induction [1,2,6-8] were included. Previous obstetric his-
tory (scared uterus, stillbirth) and pelvic evaluation (us-
ing digital examination) permitted to exclude situations
likely to precipitate a cesarean section.

Induction of labor was defined as initiation of uterine
contractions prior to its spontaneous onset using either of
these methods: oxytocin perfusion, vaginal Misoprostol,
intracervical insertion of the Foley catheter and amniot-
omy. Augmentation of labor was thus excluded. Severe
chronic fetal distress was excluded prior to induction
using electronic assessment of fetal condition (cardioto-
cography). Based on the beginning of the active phase of
labor failed induction of labor (FIOL) was defined as
inability to achieve a cervical dilatation of >4 cm within
24 hr of initiating either method [1,7].

Although cervical ripening before medical induction
of labor is an important factor of the success of induction
[2,7,8] the policy of our department [9,10] is to tempt the
induction regardless of cervical status, due to unavail-
ability and cost of ripening agents. If the membranes
remain intact after a failed induction not resulting in ce-
sarean section another attempt is scheduled in a 24-hour
interval, the third attempt being the last one. Membranes
that have remained intact are ruptured prior to the third
(last) induction. Cesarean section was indicated within
the 12 hours of labor in accordance with partograph’s
characteristics. Outcomes of either method of induction
were compared with each other in terms of failed induc-
tion, vaginal delivery, cesarean section, fetal distress (me-
conium-stained amniotic fluid or heart rate disturbance),
and neonatal distress (Apgar score < 7). For statistic ana-
lysis chi-square calculation was used for comparing pro-
portions. Logistic regression was used to seek for inde-
pendent contribution of obstetric history (age, parity, gra-
vidity, preterm delivery, mid-trimester loss), weight and
current obstetric characteristics (gestational age, Bishop
score, birth weight), indications and methods of induc-
tion on outcomes.

3. RESULTS

Among 3512 deliveries registered in our maternity dur-
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ing the period of the study 115 patients at term (3.2%)
were concerned with induction of labor. Of these, 54
were primiparae, 47 parae 2 - 4 and 14 grand multiparae.
Means for maternal age, gestational age and weight at
confinement were 30.5 = 5.7 years, 37.95 £ 1.54 weeks
and 69.3 + 15.1 kg, respectively. The mean parity and
gravidity were 2.4 = 1.9 and 2.9 + 1.9, respectively. The
mean Bishop score was 6.2 + 1.5 at the first induction,
with 66 women (57.3%) having less than 7.

Indications for induction were: preeclampsia (52 =
54.1%), premature rupture of membranes (34 = 29.5%),
post term (17 = 14.6%), gestational diabetes (5 = 4.3%),
stillbirth (5 = 4.3%), polyhydramnios (3 = 2.6%) and
cardiopathy (1 = 0.8%). Methods of induction at the first
attempt included: oxytocin (86 = 74.7%), vaginal miso-
prostol (20 = 17.3%), transcervical Foley catheter bal-
loon (14 = 12.1%), and amniotomy (1 = 0.8%). When all
the attempts (125) were considered, these proportions
turned to 88/125 (70.4%), 25/125 (20%), 14/125 (11.2%),
and 1/125 (0.8%) respectively (Table 1).

Failure to induce uterine contraction at the first at-
tempt was noted in 9/115 (7.8%) women, which repre-
sents the majority of the overall 10 cases observed during
the study period. It was observed mostly after use of oxy-
tocin, but cesarean section was more frequent with Foley
catheter (6/14 = 42.9%) than with misoprotol (6/25 =
24%) and oxytocin infusion (22/88 = 25%) (Table 2).
No significant difference was found (chi-square).

Vaginal delivery occurred in 78 (66.9%) women, and
cesarean section in 34 (29.6%). The majority of cesarean
sections were performed at the primary induction, most
of them (29/34 = 85.3%) in women with bad Bishop
score. Of 78 vaginally delivered 66/115 cases (67.8%)
had a good Bishop score.

As of indications of cesarean section, the leading
cause was fetal distress (13/34 = 38.2%), followed by
failure of induction in preeclamptic women (9/34 =
26.5%) and fetopelvic disproportion (6/34 = 17.6%). Of
34 cesarean sections fetal distress was encountered in 8
cases with oxytocin (23.5%), 3 with misoprostol (8.8%),
3 with Foley catheter (8.8%), and 2 (5.8%) with amni-
otomy. Apgar score < 7 at the first minute occurred in
29/115 (25.2%) children. No significant difference was
found (chi-square).

Furthering calculations (logistic regression analysis) to
possible impact of obstetric history, maternal weight,
current obstetric characteristics, indications and methods
of induction on maternal and neonatal outcomes showed
significant results for maternal weight, birth weight and
Bishop score (Table 3). So risk for cesarean section was
increased in association with induction of labor in cases
of high maternal weight (OR 10.3, CI 16.0 - 67.0), and
somewhat of high birth weight (OR 2.3, but CI contain-
ing 1). Failure of induction was more likely to occur in
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Table 1. Total attempts according to methods of induction.
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Oxytocin Misoprostol Foley Amniotomy Total
First induction 82 20 14 1 - 115
Second induction 6 3 - - - 9
Third induction - 1 - - - 1
Table 2. Maternal outcomes according to methods used.
First induction Second induction Third induction
Outcome Total
Ox Mis Fol Amn Ox Mis Fol Amn Ox Mis Fol Amn
Vaginal delivery 51 13 8 1 6 3 0 0 0 0 0 0 82
Cesarean section 22 5 6 0 0 0 0 0 0 1 0 0 34
FIOL 9 0 0 0 0 0 0 0 0 1 0 0 10
Total 82 18 14 1 6 3 0 0 0 1 0 0 125

Ox = Oxytocin; Mis = Misoprostol; Fol = Foley catheter; Amn = Amniotomy.

Table 3. Significant relation between maternal/neonatal char-
acteristics and outcomes of induction.

Cesarean  Fail of Fetal Neonatal
section  induction  distress distress
Characteristics
P 0.01 0.04 0.03 -
Matfrﬁi‘l OR 103 6.8 15.7 -
weig Cl 160-67.0 12-39.7 13-187.8 -
P 0.3 0.04 - -
Birth weight OR 2.3 2.1 - -
CI  0.2-29.0"0.17-26.3" - -
P - - - 0.01
Bishop score  OR - - - 10.9
CI - - - 1.1-108.0

*CI contains 1.

association with high maternal weight (OR 6.8; CI 1.2 -
39.7), and somewhat birth weight (OR 2.1 but CI con-
taining 1). Fetal distress was associated only with ma-
ternal weight (OR 15.7, CI 1.3 - 187.8), and neonatal dis-
tress only with Bishop score (OR 10.9, CI 1.1 - 108.0).

4. DISCUSSION

The rate of induction reported in our series (3.2%) does
not represent the overall issue of induction of labor in
our setting since it excludes pregnancies lower than 37
weeks gestation. However, it is much lower than that of
up to 20% in series of developed countries [1-3]. A re-
cent WHO Global Survey dealing with determinants of
use of induction of labor in Africa [11] found an average
rate of induction ranging from 1.4% to 6.8% (5.1% for
DR Congo). It pointed out social reasons (place of resi-
dence, duration of schooling, type of health facility and
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level of antenatal care) to explain unmet need for induc-
tion of labor. In our mind reluctance to use such a world-
wide accepted practice might also be owed to fear of
failure and complications that have been reported in Af-
rica [4,5] when compared with spontaneous labor.

Only 66/115 women (42.7%) of our series had a Bi-
shop score > 7 at the first induction, meaning a predic-
tion of a low success rate of labor induction [6-8]. Occur-
rence of vaginal delivery in 78/115 (66.9%) women can
thus be regarded as a reason to try induction even in the
presence of unfavorable cervix. Previous studies in our
setting [9] have experienced that successive attempts
contribute to ripening the cervix. Lack of worse out-
comes between the first and the subsequent attempts of
induction could be owed both to this cumulative ripening
effect and to the fact that most cases resulting into ce-
sarean section occurred at the first attempt, the majority
in women with bad Bishop score. This means that unfa-
vorable cervix remains a condition likely to lead to ce-
sarean section.

The rates of fetal/neonatal distress (25%) and cesarean
section (near 30%) of our series are higher than that of
the overall obstetric population in our maternity in 2010
(16% and 24%, respectively), meaning more risks than
reported in series from developed countries [2,3] where
induction of labor at term has lower odds of cesarean
section as well as of fetal/neonatal distress than expec-
tant management of pregnancy. Beckmann [11] addi-
tionally found that the length of latent phase may influ-
ence mode of birth during induction with oxytocin but
this was not assessed in our study.

Our study pointed out three factors mainly accounting
for in risk for failure of induction, cesarean section, and
fetal and neonatal distress in our setting: maternal weight,
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fetal weight to which it is expectedly linked and Bishop
score whose bad record would be worsened by the form-
ers. Park [12,13] demonstrated that fetal weight was
among additional factors to initial cervical length that
significantly contribute to arrest disorder during the ac-
tive phase and second stage of labor in nulliparous.

The strength of our study is to have addressed the is-
sue of risks and benefits of induction of labor in terms of
failure of induction as well as of maternal and fetal/
neonatal outcomes. One of the weaknesses of our study
could be the underreporting of treatment options of ob-
stetrical situations likely to be associated with the deci-
sion of a cesarean section, which could be accounted for
as confounding factors [14]. Another one could be re-
lated to likelihood of delay in initiation of contractions
beyond the interval of 24 hours, leading to a false defini-
tion of failure of induction.

5. CONCLUSION

Induction of labor in our setting in order to get vaginal
delivery is affected of a higher risk of failure of induc-
tion, cesarean delivery, fetal and neonatal distress. This
risk is significantly influenced by maternal weight, birth
weight and Bishop score. Lack of worse outcomes be-
tween the first and the subsequent attempts to induce
labor can be regarded as a reason to try induction even in
the presence of unfavorable cervix.
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