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ABSTRACT

Risk factors for failed induction of labour in term nulliparous women -A hospital
based study at the teaching hospital attached tooAHER’s J N Medical College,

Belagavi.
Objective
To determine the risk factors associated with éaifeluction of labour.
Materials and Methodology

A prospective observational study conducted on woatknitted in the labour
room andplanned for induction of labour in KAHER'Sr. Prabhakar Kore
Charitable Hospital, Belagavi, from January 2020ure 2021. Induction of labour
was performed according to the standard protocdhefhospital. Cases of failed
induction were defined as failure to enter activeage of labour (4cms) after
completing the induction protocol. Failed inductminabour group was analysed for

risk factors in comparision to successful inductpoup.

Results

Total of 264 cases of induction of labour were ®ddof whom 36 had a
failed induction of labour (13.6%) and 129 had ssstul induction of labour
(48.86%). Compared with the women in the succegséiuiction group, women with
failed induction were more likely to have a mordivdey body mass index (BMI)
(mean 26.86 versus 25.45, P < 0.001), less pefiggestation (mean 38.49 versus
39.42, P < 0.0152), more maternal weight (mean®%8dsus 69.27, P < 0.0078)
and low pre induction modified Bishop’s score (mda®7 versus 3.41, P < 0.001).
From stepwise logistic regression, we observed, tN&ternal weight and Pre

induction Bishop’s score had significant effectfaibed induction (OR- 0.49).



Conclusion
Risk factors include BMI, maternal weight, pre iotdan modified

Bishop’s score and method of induction.
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I ntroduction

INTRODUCTION

Induction of labouris defined aslinitiation ofetihe contractions by any
method for the purpose of vaginal deliverit was first described by Hippocrates (in
400 BC). Commendation byDr.Michael Robson: “Theisiea to induce labour is
made if ending the pregnancy is considered morefimal for the mother or the baby
than awaiting spontaneous onset of labour, to nb#aisafe vaginal delivery for
mother and the baby with minimum interventions, pbeoations and maximum
satisfaction®.It is a common obstetrical procedure, involving te&®0% of all
deliveries, and the rates are increasitihe WHO Global Survey on Maternal and
Perinatal Health, conducted in 24 countries showed 9.6% were delivered by
labour inductiofi’. Labor may be induced due to any medical or dhistendications
and is indicated only when the risk of waiting §montaneous labor is higher than the
risk present in inducing the labor

The indications for IOL could be due to maternalfeial causes, including
post term pregnancies, Oligohydramnios, Hypertensiisorders of pregnancy,
Intrauterine growth restriction, Intrauterine fetdeath, GDM and PROM or
termination of pregnancy due to medical disordex #re common indications of
undergoing labour inductiénAccording to National Vital Statistics (CDC) raté
labour induction in 2012 is 23.3% with 90% incre&s@ost-term births There are
various methods available for induction of laborywag largely between different
hospitals and the practitioners and consensus enb#st method is still not
achievedl. The pharmacological approach utilizes PGE1/E2axytiocin. Misoprostol
(PGE1 analogue), induces or accelerates the matui@itthe cervix, also stimulating
the myometrial activity. Dinoprostone (Prostaglan&2 analogue) causes cervical

changes such as collagen fibril dissolution andeased water content that leads to
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I ntroduction

cervical thinning and dilatatin Oxytocin causes the uterine contractfons
Mechanical methods favouring induction include mesnk stripping and Foley
balloon cathet8r Bishop’s score calculation is the current staddaf care for
deciding on the method of induction of labor. Thedé&ration of Obstetric
&Gynaecological Societies of India, recommends pinstone (gel/ vaginal pessary),
misoprostol (vaginal/ oral), membrane sweeping axytocin for induction of labor
in unfavourable cervix. In case of favourable cereixytocin alone or in combination
with amniotomy are indicatéd

Induction is usually not just a single interventibaot is a complex set of
interventions and, as such, is challenging for lofiticians and mothers. As with any
other intervention, induction of labour may alscsui in unwanted effects
Increased risk of cesarean delivery is the mostnecomcomplication of induction of
labof**%) Other complications like failed induction of lab@bnormal fetal heart
rate patterns, uterine tachysystole, uterine reptyostpartum hemorrhage, are
noted*>*?)

Caesarean section is a surgical intervention wischarried out to ensure
safety of mother and child, and induction of lab@uthe common procedure. Since
1985, the International Health Community has cargid the ideal rate for caesarean
sections to be between 10% and 15%. Since thenC#esarean section rates have
been become increasingly common in both developetl developing countries.
Considering the global network an increase in #®apean birth rates in India, were
above the WHO recommended rate (>10-15%). South isiuding India showed

an increase of 7.2 to 18.1% per y&aFhe 2015-16 NFHS found that
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I ntroduction

17% of live births in the five years before thevayr were delivered by cesarean
section.45% of the cesarean sections were decidedter the onset of labour pains,
compared with 55% that were decided on before tiseiof labour pains. Cesarean
deliveries are more common among primigravida (2¢4%i the multigravida (2% to
16%). Since 2005-2006, the rate of cesarean selatisrdoubled, from 9% to 17% in
2015-2016°. As per Robson classification, cesarean sectiogrisiped into ten
classes based on prior cesarean section, pariontapeous, induced or cesarean
section, gestational age, fetal position and fatahbef’. It has been observed that
induction of labour, prelabour cesarean sectiorsa@an section in multiparous
women with induction were the major contributorsthe rise in cesarean sectibn

The rate of successful labor induction is higheit,iearly 20% of the patients
experience failure of IOL, meaning they do not dlivaginally and might need a
cesarean sectiéh There are no defined criteria for failed 10L. Qoonly used
definitions are failure to deliver vaginally, faikito enter the active labor within 24
hrs, failure to achieve dilation, prolonged latghiase et€. Because of this non-
consensus in defining the failure of IOL, decidilagproceed to a CS after a failed
labor also varies among obstetric practitionersefs contributing factors increase
the chance of failed 10L, including nulliparity, sgational age, maternal age,shorter
maternal height, greater BMI, hypertension, diabetellitus, premature rupture of
membranes (PROM), poor Bishop’s score (<6), proldsignt phase of labour,
macrosomic babié&*®

Multiple authors have used alternate methods likeéling, posterior cervical
angle, cervical length and occiput position fordicéng successful induction of
labour.Besides elevated fetal fibronectin conceioina have been experimented for

predicting labour induction. But high cost and pguedictions limits its usag®
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Cervical Phosphorylated Insulin-Like Growth FacBinding Protein 1 is also a
strong factor that predicts successful inductionladfour and is similar to Bishop
scoré’.

The rate of nulliparous women to have CS afteiladdOL ranges from 19 to
42% depending on the hospital setting and the fé®tors present in the study
population®*? In India, studies related to the failed IOL inlliparous women are
very scarce. However, Mehta et al. from the wespart of India reported that the
rate of CS in these women was Z7%n contrast, a higher rate of 53% CS among the
nullipara was noted in a study from a tertiary dawspital in Odish&.

It is suggested that the risk factors associateth Wailure of IOL can be
utilized to predict the cesarean delivery in nalpus women undergoing I0L, which
can be used for the better management of IOL sghiticular group. The risk factors
depend on the population studied. Though few @sitdrs are common, some specific
risk factors contribute more significantly to thailire of IOL in a particular
population. It is imperative that each health ceetting identifies the risk factors
present in the population it treats, which will fnelesign evidence-based protocols on
IOL in a local environment. Understanding the riaktors will also aid the health
care provider to counsel and prepare the womeimdtiction.

In this context, the current study, was designedidentify the factors
responsible for failed induction of labor in termlliparous women and to
know the incidence of failed induction of labfor better quality medical care

promoting maternal and fetal health.

Page 4



Objective

OBJECTIVES
Primary objective
To determine the risk factors associated with failed induction of labour.
Secondary objective

To determine the incidence of failed induction of labour.
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Review Of Literature

REVIEW OF LITERATURE

Induction of labour is the artificial initiation ofabour before the
spontaneous onset to deliver the feto — placemi#t. lAs per most studies the
induction rate varies from 9 — 33%lt is indicated when the risk of pregnancy
continuation exceeds the risk associated with iadua@bour and delivery for
both mother and fettisLabour is induced in 1 of 5 births for maternedsons
(Hypertensive disorders of pregnancy, GDM, Cardin®kenal-diseases), Fetal
reasons (FGR) or a combination (PROM, post termgmaecyy?. Labour
induction without medical indication is termed akedfive induction and the
rates are increasing rapidly as compared to inocsis a whof&.Induction
when is done for appropriate reasons and by comsthods it is useful and
benefits both mothers and newbdtnk is a medical intervention and might
result in undesirable consequences like increaatsb rof cesarean delivery,
PPH, fetal distress, prolonged labour, increassttumental delivery, neonatal
jaundice, immediate care of newborn and medicat cast’. The indication
must be convincing, compelling, consented to anclidented’. The need for
induction and the procedure of labourinduction basbe explained to the
patienf"‘. The description of patient, associated comorieislitmembrane status,
cervical condition, technique of induction of lalbcand associated regional
facility in the terms of health workers, medicirexsd health equipment to be
consideretf. It should be done after taking an informed writteonsent. It
should be carried out in a health care center whac#ities for emergency
cesarean delivery and management of difficultieavigilable and to be done

under close monitoring. During labour induction heat and fetus must be

Page 6



Review Of Literature

monitored and the labour progress should also beurdented Prior to

induction certain pre-requisites should be follo#ed

» Detailed review of maternal history.

» Assessment for manifestation and to preclude anyramdication.

» Definitiveassessment of gestational age, presentaid estimated fetal weight.

» Maternal heart rate, BP, T, RR and data of obstettamination should be noted.

» Estimation of baseline FHR.

* Maternal pelvic analysis and clinical considerationpossibility of CPD.

» Analysis of cervical condition by Modified Bishopa@ing approach to prophesy
the chance of induction successfulness.

» Reason for induction, gestational age and Modifigshop Score should be
tabulated at the time the verdict for labor indoictis made.

* Informed written consent should be taken.

Post-term pregnancy, Oligoamnios, hypertensionrggmancy, fetal growth
restriction, Intrauterine fetal death, GDM and PROMermination of pregnancy due
to medical disorder are the common indications mdargoing labour inductidh
Thirty randomized controlled trials with studies imduction of labor were examined
for maternal and fetal outcomes. They were foundetdinked with few infants with
Apgar score of less than 5 at 7 min, lesser peaindéath and lesser cesarean
sectiori®. Induction of labor is routinely practiced obsietprocedure where failed
inductions and failure to progress in labor aretended to be important contributors

of increased cesarean rates
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M ethods of labor induction

Induction of labor is reported in the descriptiafsHippocrates.There are
various methods of induction including pharmacatagiand mechanical methods.
None of the induction method possess overall sapsri considering obstetric,
maternal and neonatal outcom&sripping of membranes is one of the best studied

methods for labor induction following cervical rigirg™.

M echanical methods.

Mechanical methods including balloon tipped catfsgteamniotomy and
laminaria which stimulate prostaglandins releasg ith turn initiates labor induction.
Artificial rupture of the amniotic membranes resuih prostaglandin release that
result in labor within 6 hours. The success of atumy has been observed in 90% of
women in term. Early amniotomy followed by cerviaggbening reduces the time
between induction and delivery and the method is associated with the risk of
cesarean delivef,On the contrary delayed amniotomy after 8 hoursoxftocin
administration resulted in higher chances of cesacdelivery®. PROBAAT-M meta-
analysis study revealed that concomitant use oftomky and Foley catheter was
effective in labor inductioff. This mechanical method was found to be safer
induction method in term women with unripe cervonpared to misoprosfSl The
double balloon method was found to reduce faileth@tions, decrease time interval
between induction and delivery, increase cervicgtidn and vaginal delivery
compared to administration of pharmacological @alripening agents. Application
of double balloon catheter enhanced the Bishopesaod induction compared to

Foley catheter in multiparous women, reduced tireavben induction delivery in
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primiparous and multiparous pregnancies and redpoahbility of cesarean section
in primiparous womet.

Phar macological methods.

Prostaglandins:

They are group of 20 carbon polyunsaturated fatiglsawith a common
precursor called arachidonic acid. PGE1 (misopipsind PGE2 (dinoprostone) are
clinically applied for induction of labor.Increasextids of cesarean delivery was
observed with oral misoprostol (41%) compared winval misoprostol (28%) among
nulliparous "°™"2 Prostaglandin was linked with higher relativekria cesarean
deliveries for non-reassuring fetal status in aadjmsted analysis of data, whereas
propensity score analysis showed no relationshtpvden prostaglandin usage and
cesarean for non-reassuring fetal stitusower cesarean section(22%), shorter time
between medicine delivering to the starting of labaverage span from drug
administration to delivery, reduced need for oxytowere better in the misoprostol
insert group compared to dinoprostone insert gfbup
Oxytocin:

Oxytocin, a cyclic nonapeptide is synthesized iopraoptic and
paraventricular nuclei. Parameters such as dodeggth of infusion, interval and
frequency need to be optimized for successful labductior!>. Oxytocin have been
shown to reduce admission to delivery time in palfous women with pre- labor
rupture of membranes compared to buccal misoprdétahd prostaglandin E2
Enhanced dosages (more than 11400 milliunits) baea linked with enhanced odds
of cesarean delivery in primiparous women withfellm, singleton and vertex
presentation fetd® Care should be taken to monitor oxytocin admiatiin. Late

term pregnant women (1,408) with Bishop’s score0eB and 4-6 groups were
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vaginally administered dinoprostone and intravenmagocin for induction of labor.
Lower cesarean rates are observed with dinoprogith@7%), compared to women
administered with oxytocin (25.92%). No notablefafiéntiation was seen in the
groups with Bishop’s scores (0-3 and 4%6)

Chen et®*performed network and meta-analysis of 95 randothidinical
trials where 10.4% administered oral misoprostd,42 administered vaginal
misoprostol, intracervical dinoprostone (18.2%)giwal dinoprostone (29.7%), and
Foley catheter (16.3%) cases. Oral misoprostolaedwcesarean section deliveries in
comparison to intracervical dinoprostone. The oafenduction method in reducing
cesarean section rates was oral misoprostol fotidwevaginal misoprostol
Nitric oxide donors and Propranolol have also b&tedied in relation to induction of
labor 0>
Assessment of cervix.

Prior to induction of labor, digital examination thfe cervix as proposed by
Bishop in the year 1964 predicts the induction esét The initial scoring estimates
5 determinants - dilatation, effacement, positiconsistency and station through
scoring with a maximum score of 13 (Tablé®2)According to Modified Bishop
Scoring, effacement is been replaced by cerviaagtle in centimeters and another
modification is the modifiefé. It still remains as the typical prediction methfod
cervical assessment which is subjective and shagts inter and intra — observer
variability. More recently the ultrasound assesdnwdrcervix and other parameters
are known to be as better predictors than Bishsgise for induction succe€§sTVS
measurements like cervical length, posterior catvengle, cervical wedging and
occipital position are used to predict the sucoefssnduction. Bishop’s score is

subjective and is more painful in comparison to T\Z8 the TVS measurements
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cervical wedging and head position are not predictf induction success whereas
the cervical length and posterior cervical angkethe best parameters in prediction of
induction succes& The use of such measurements in routine obsictice is not
yet recommended.

Table 1: Bishop score

Position of Cervical
Score Dilatation Effacement Station
cervix consistency
0 Ocm 0-30(%) -3 Posterior Firm
1 1-2cms 40-50(%) -2 Mid-position Medium
2 3-4cms 60-70(%, -1,C Anterior Soft
3 >/=5cms >80(%) +1, +2
Table 2: M odified Bishop Score.
. . . Position of Cervical Cervica Bishop Score
Score | Dilatation Station . . length -
cervix consistency Modifiers.
(cm)
0 0 -3 Posterior Firm >4 | Add1pointfor:
-Pre- Eclampsia.
1 1-2 -2 Mid-pOSitiOﬂ Medium 34 -Each previous
2 3-4 -1,0 Anterior Soft 1.2 | vaginal delivery.
Subtract 1 point
for:
-Postdate
3 5+ +1, +2 <1 pregnancy.
-Nulliparity.
-PPROM.

Defining failed induction of labor.

The outcome of labor induction will be either susx®r failure. However,
induction fails in 20% of induced pregnancies. &ié for failed labor induction have
not yet been standardiZ&dHistorical definitions of failed induction exhtbivarious

end points like cesarean delivery, not achievinginal delivery within a specified
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time, failure to achieve active phase of labor witbpecified time or following the
induction protocol’.

Concerns about IOL indications, management andoowts are rising in
proportion. Failed induction has been describe@sdwvays in the literature in both
observational and randomized tridlsin clinical practice, the decision to proceed
with cesarean delivery for failed labor inductianbased on nonuniform critetfa
The differing definitions of failed induction obwisly make difficult the comparison
of induction protocols.Although the definition @fdor induction is simple, the criteria
to define successful and failed IOL have not béandardized and no consensus has
been reached to déte

Hence as stated by Monique G. Lin et al.., to asshe validity of any
proposed definition of failed labor induction ordmeate a new one, an understanding
of Friedman’s curve is importarit

Table 3 :Defining failed induction of labour.

Study Year | Definition of Failed Induction.

Wing DA, Paul RH*® Failure to achieve dilation >/= 4 cm after trial
1988
oxytocin to a maximum of 20 mU/min

Kadanali S, Kucukozhan®t Failure to achieve the active phase (utefine

contractions causing progressive cervical dilation

1996
and effacement) after 12 h of oxytodin
administration.
Ngai SW, Chan YNI Failure to enter the active phase (not specifically
2000 defined) of labor within 12 h after IOL was begun
Bartha JL, Comino-Delgado®R Failure to achieve the active phase (3 cm and

2000 | completely effaced) after a maximum of 12 h|of

oxytocin administration

Hoffman RA, Fawcus J* 2001 Failure to enter the active phase (not specific
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defined) of labor within 12 h after IOL was begun

Fisher SA, Mackenzie \* 2001 Failure to deliver within 24 h of inducti
Lo J, Alexander%J Adequate (>200MU) contractions for 2 h without
2003
cervical change
Shetty A, Livingstone®® Failure to enter the active phase of labor (Bis
2004
score
Meyer M, Pflum ¥’ Failed induction occurred when painful, regular

contractions with cervical change were not achieyed
2005
and the patient was delivered by cesarean with

failed induction as the sole indication

After systematic review analysis done by Monique LGN and Dwight J.
Rouse in 1998 including 9 studies, arrived at akemnen of defining failed induction
of labor on the basis that,induction of labor sdowmlaximize the number of women
progressing to the active phase of labor (and althy delivering vaginally) while
maintaining a low incidence of adverse maternal aednatal outcomes. They
proposed that failed labor induction can be defimasdthe inability to achieve a
cervical dilatation of 4 cm and 90% effacement,abrleast 5 cm (regardless of
effacement) after a minimum of 12 to 18 hours ofmhene rupture and oxytocin
administration (with a goal of 250 MU or 5 contiaos/10 min). This proposed
definition considered the cervical dilation at whimost women enter the active
phase, the uterine activity necessary to effectsttmn to the active phase, and the
length of time it takes most women to progresshdctive phase.From Friedman’s
studiesinduction failure can be best characterigethe failure to transition from the
latent to the active phase of labor as the duratiotine active phase, is the same or
shorter in induced compared to spontaneous labereftre, progression to the active

phase is areasonable benchmark by which to judigeefaf inductior?®.
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In terms of IOL outcome, a variety of endpointstsas mode of delivery (vaginal
delivery or cesarean section), vaginal deliveryhimita certain time interval or
achievement of the active phase of labor exists @dparison between published
studies becomes a complicated issue due to thengxigeeterogeneity in the literature.
Hence a systematic review was done by Federicoiddali et af®., analyzing 7
studies.

Table 4 :Defining failed induction of labour .

Study Year Definition of Failed Induction.

Inability to achieve active phase of labor (cerVica
69 dilation <4 cm despite adequate exposure to ceryical
Xenakig 1993 | _ _ _
priming and oxytocin stimulation) after 15 |h

primiparas/12 h multiparas

Chandrd’ 2001 | No vaginal delivery

Inability to achieve active phase of labor (cerVica

Romarf* 2004 | dilatation <5 cm despite adequate uterine contraction
activity)
Inability to achieve active phase of labor (cerVica
Yang® 2004 | dilation < 4cm despite regular contractions)afté | 4
hours.

Inability to achieve active phase of labor (cerVica
Park? 2007 | dilatation of>4 cm within 12 h of initiating oxytocin

within 24 h of induction

Inability to achieve active phase of labor (cerlica
Park* 2009 | dilatation of>4 cm within 12 h of initiating oxytocin)

within 24 h of induction

Frederik$ 2012 | No vaginal delivery

Federico Migliorelli et al., concluded that, thefid#ion of failed IOL should
be consistent with the 10L definition itself that achievement of the active phase of

labor. Therefore, failed I0OL should be defined faes inability to achieve active phase
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of labor. Most of the existing literature is baseda very general outcome of failed
induction, evaluating a final result such as thgival delivery, and therefore, adding
confounding factors like failure to deliver vagilyalcan be due to CPD, Deep
transverse arrest. Therefore, a generally accemmeldadequate definition of failed
IOL is an essential requisite to analyze and oktaliul results and conclusidfis
The diagnosis of failed induction is still contresil in the clinical setting and there
are different diagnostic criteria for differenttsgg. In a systematic review and meta —
analysis study done by AbenezerMelkie efain Ethopia in the year 2021 analyzing
9 studies with study population of 2,861 conclud€diled induction of labor as
unable to get adequate uterine contraction anchfavi poor cervical changes after
6-8 h of oxytocin induction with the use of highdsise and drops for at least one
hour”.
In a study done by Taylor S. Freret, failed indoretof labor was defined on
the basis of Obstetric Care Consensus recommentfatio
1) Induction resulted in cesarean delivery for “faluilo progress” or “failed
induction” in the first stage of labor.
2) Last documented cervical dilatation was less tham6

3) Oxytocin was administered for at least 12 hoursratipture of membranes.

The incidence of failed induction was reported é@% of inductions of labor
among nulliparous women with singleton, full-termlate-term gestations. The lower
failed induction rate was most likely due to thee usf a standardized definition,
compared with the heterogeneous definitions oéthihduction used in prior studies,

and a less conservative cervical dilatation cuedf 6 cm instead of 4 cif)
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There is no universal standard definition for fdilenduction of labor.
Definition offered by NICHD, SMFM, FOGSI and ACO@spectively:

1. Cervical ripening with prostaglandins over a pemadging from a single dose
to several doses or mechanical methods over 1-2 gapr to oxytocin
administratior’.

2. Failure to generate regular contractions approxigaevery 3 minutes and
cervical change after 24 hours of oxytd€in

3. Failure to achieve regular uterine contractionsradine cycle of completion of
cervical ripening consisting of

a. Insertion of three intracervical PGE2 gel &ttourly intervals and 12
— 24 hours of oxytocin administration after ruptafenembranes or
b. One PGE2 pessary within 24 hotirs
4. After ARM, failed IOL if regular contractions an@wical changes do not occur

after 12 hours of oxytocin administratfdn

In summary, it is essential to diagnose failed aidun of labor at an appropriate
time in order to counsel the patients and to dewidether to continue the IOL or to
perform a cesarean section based on the low prdpadii entering active phase of
labour without increasing adverse outcomes.

Factorsresponsible for failed induction of labor

Failed induction was expected to be achieved ie<agth prolonged latent
phase in the first stage of labour, induction duexytocin alone, post term delivery,
unfavorable Bishop score, hypertensive disordeprefgnancy and nulliparity. In a
multi-center cross-sectional study donein Amharthjdpia involving 484 pregnant
women, failed induction was observed in 31.4% cag@#s 43.8% undergoing labor

induction with vaginaldelivery, 24.8% had operativaginal delivery and 31.4%
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cesarean deliveries. The factors that contributedialed induction of labor were
hypertensive disorder of pregnancy (35.5%), premeattupture of membranes
(34.5%), post-term pregnancies (16.3%), Bishopead5, nulliparity, Prolonged
latent first stage of lab®kin a retrospective cohort study of inductions in640
nulliparous women with term singleton gestationatemal age was not considered as
an independent risk factor for cesarean delf%ery

Maternal factors including BMI, age, parity and wdeal assessment are
important predictors for labor inductith An increased induction of labor was
observed in mothers with gestational diabetes tuslicompared to spontaneous
labo*. Similarly nulliparous women (31.76%) were dispbde caesarean section
followed by labor induction compared to parous war(0.49%}.

A retrospective cohort study conducted at Unitedtedt of America with
14,409 women (gestation: 36 - 42 weeks) observatl l#bor induction was linked
with 1.70 fold increase risk of cesarean sectioprimiparous women and a 1.49-fold

likelihood in multiparou®.

In a prospective observational pilot study invotyil different Norwegian
birth hospitals, induced pregnancieswith no presiovaginal delivery were
categorized in 1. Primiparous,full-term,Cephalic, p2ior cesarean delivery and 3.
Robson-groups 6 tol0. Women (1818) were subjeatediifferent methods for
induction of labor. Non progress of labour andefdiinductions were indications for
cesarean sections in nulliparous, term, cephalegmancies (11.1 - 40.6%), in
previous cesarean section group (22. 7 - 67.5%idiova fetal reasons andbig baby

were also correlated with failed induction of laBor
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A prospective cohort study done at French materséttings on induced
women, the overall cesarean rate (21%),With ing@asses in primiparous women
with full-term, single gestation, cephalic preséinta of the fetus. Three categories
with varied gestation weeks (Group 1 (37-38), 2489 and 3%41) gestation weeks)
contributed to higher cesarean rates. SimilarlyeloBishop score (<6) resulted in
higher cesarean delivery rates, which was also raep# on the gestation week

group$®,

Nulliparity and Failure of induction of labor

Nulliparous women with more than 12 hrs of latelnage were found to have
vaginal delivery with no complications (Simon et, @005, Rouse et al., 2011). No
significant increase in perinatal complications aaginal delivery was observed in
67% women with latent phase of 12-18 hrs followgdokytocin initiation, cervical
ripening, and rupture of membranes. An increasehimrioamnionitis was observed
with longer latent pha& But the report by Simon et &|. was contended for

insufficient sample size.

In nulliparous women at 6 to 18 hours of oxytoaiitiation and rupture of
membranes, there was a decline in latent phas®¥%3% 1.4%) and decreased
number of vaginal deliveries (54.1% to 29.9%). Ratliparous women with more
than 12 hrs of latent phase, an increase in rateshorioamnionitis (12.1%),
endometritis (3.6%) and NICU admission (8.7%) coradato 9 hrs latent phase

(6.7%) in 9763 nulliparous wom&h

a study by Grobmann et al.,involving 10,677 pregnaomen, the active

phase reached within 15 hours in a vast majori6/4®) of women. Longer latent
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phase increased the chances of cesarean deliMédmpugh vaginal delivery was
achieved in more than 40% of women with latent pha®re than 18 hrs. Longer

latent phase was associated with postpartum heagerand chorioamnionitis

In a study with 234 nulliparous women 44% had thileduction of labor and
were delivered by emergency cesarean section. &megninduced hypertensive
disorder and unfavorable cervical status were iaddpnt risk factors of failure of

inductior’?.

In a retrospective study of women with prostaglaniditiation for cervical
ripening, the rate of failed of labor was obsertede 20% with cesarean section
amounting to 14.2 9. An association was reported between nulliparouseased
maternal age, earlier gestational age and failarénduction was observE&®®,
Maternal indication was the primary risk factomialliparous women whereas it was
maternal indication and hypertensive disordersdihkvith failed induction of labor
and cesarean section in multiparous wotheRrior literature accounts for 20-30%
failure in induction of labor and cesarean deliveaies accounts to 20" Multiple
studies associate the connection between nulljpaaidvanced maternal age, earlier
gestational age and failed induction of labor. Faetdication was also found to be

related with failed induction of labor in aanalysis343 nulliparous womeéh
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Table5: Risk factorsfor failed induction of labor

Parity Risk factors References
Nulliparous women | Increased latent phase period 88
Nulliparous women | Increased maternal age, pre-eclampsia, gestationaBedp@p score 24
Nulliparous wome Premature rupture of membranes and fetal macro: 99

Term Nulliparous Failed induction was of 28% in the double balloon category, agh¥$
women in the prostaglandins category. o
Nulliparous and Parou | Decrease of parasagittal angle of progression foranincrease in fete
women head station o
Nulliparous and Parous Failure to adhere to the recommendations for adequate tiowuwas
women linked to mistaken diagnosis of failed induction. 102
Race, gestational age at delivery, maternal age, wpigitto pregnancy.
maternal height, gestational weight gain, chronic hypsita, gestational
Nulliparous women 103
and pregestational diabetes, cervical exam on admissiontafiditg
effacement, and station), are predictors of successfuttion
Nulliparous and Parous obese (BMI > 30)
104
women
Nulliparous wome Pregnancy inducehypertensive disorder and unfavorable cervical s 91
higher fetal middle cerebral artery pulsatility indexyder cervical length
Nulliparous women 105
and higher estimated fetal weight
Nulliparous wome Increased maternal age, earlier gestatioge 93-95
Nulliparous women | maternal indication and hypertensive disorders 96
Primiparous women | Obesity 106

In aretrospective study of nulliparous women (34+0 +@liveeks) initiated

with prostaglandin E2, 12.8% induced women were entitan 35 years. No

significant difference in failure induction of labaas observed in advanced maternal

age but an increase in the rate of cesarean delvens observéd
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In a retrospective study reviewing 325 singletoistgerm pregnancies with
unfavorable cervix (Bishop score <6), women wereuged into successful labor
(who achieved cervical ripening within 24 hrs afie@roprostone insertion) and failure
of labor. Comparison revealed that nulliparity (#&rsus 56%), gestational agél
(53.2 versus 33.9 %, history of curettage and aila (27.3 versus 10.5%) were
significantly linked with failed induction of laboA significantly higher Bishop score
was observed in successful labor women comparddiled induction (3.6 versus
1.9). The other significant factors include coresisly (74.0 versus 44.4%) and
absence of cervix dilatation (59.7 versus 23.0%@t tborrelated with failure of
cervical ripening’.

A retrospective cohort study involving785 nullipaso women (singleton,
term,cephalic) pregnancies observed that the ra&ktofs associated with failed
induction of labor include initial cervical dilatio< 3 cm greater body mass index,
shorter maternal height,older maternal age,oldstagienal age, greater pregnancy
weight gain, diabetes mellitus and hypertensiomofnogram was constructed and
validated with the data. This could be an ideal bm@tion of risk factors for

predicting failed induction of labor and cesarealivery**.

Univariate and multivariate analysis of all parasnet generated from
transabdominal and transperineal scans lead tsdleetion of potential predictorsof
induction outcome in nulliparous women at term udihg maternal age, cervical
length, angle of progression at rest and occipwtesmr positioR A casecontrol
study of induction of labor in nulliparous womer9(@nd 41 weeks of gestation) used
cesarean delivery performed in early labor [< 6dilatation] after at least 12 hours
of oxytocin administration from membrane rupturettas criteria for failed induction

of labor. 40% nulliparous women were induced wifh failed induction of labor.
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Women with a failed induction had ahigher BNH 40), shorter height and closed
cervix on admission. Significant factors that wareluded in the multivariate model
include BMI at delivery, height in inches and numlzé centimeters dilated on

admission (2 or moré&Y.

The frequency of obesity in US pregnant was obskteebe approximately
23% with increasing class Ill obesity category. &beategory of pregnant women
had 24.9% failed induction of labor compared t02% .of the nonobese singleton
group. Numerous factors including maternal demdgmpharacteristics (weight at
delivery, maternal height), maternal complicatiofshronic hypertension and
pregestational diabetes) and obstetric factorst{parior vaginal/cesarean delivery
and gestational weight gain) either increased credesed the overall risk of failure.
Coexisting risk factors together with obesity irase the overall risk by 75%
Primiparous women experienced failed induction abokr and had longer inter-
pregnancy intervals, earlier gestational age amgetamean birth weights. Birth
weight  abnormalities  (fetal macrosomia,  smallfotgésnalage, and
largeforgestationalage) were significantly linkedhwfailed induction of labor in
women compared to successful inductfonsn a retrospective multicenter cohort
study with 235 singleton, cephalic deliveries ofrmen with a BMI > 40 kg/rh
62.5% of women vaginally delivered 37.5% by cesasection. Higher frequency of
nulliparity, low Bishop’s score and weight gainwaralependent risk factors for

failed labor inductioff.

Hypertension linked complications affect around 16fgpregnancies, where
preeclampsia occurs at 2-8% with a 4fold incregmethatal mortality risk. Induction

of labor is recommended for preeclampsia at 37 wedlgestation and an increased
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(70%) cesarean section rates is also observedudy shvolving 14,072 deliveries
showed that 22.4% were labor induced. Preeclamgsiap were found to be
associated with higher weight, higher body massxnearlier labor induction, lower
birth weight, lower Bishop scores. Additionally eesan section rate, longer
induction to delivery period, lower vaginal birtinsthin 48 hrs and NICU admission

was observet.

Two other factors that determine the success afidtioin of labor include
adherence to published guidelines and prior inféiomaabout of induction of labor
among pregnant women. In a retrospective cohortewewof singleton primary
cesarean deliveries, 263 failed induction case® wbserved with a 82% cases not
adherent to the guidelines published by AmericaleGe of Obstetricians and

Gynecologists and the Society for Maternal-Fetatidiae™.
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MATERIALSAND METHODS

MATERIALSAND METHODS:

a) Study design
An observational study.
b) Study setting
KAHER'S Dr.Prabhakar Kore Charitable Hospiidlagavi.
c) Study period
January 2020 — June 2021.
e) Study Population
All pregnant women who are undergoing inductibtabour.
f)Sample size
The minimum sample size formula based on prevalence

_ z42P(1-P)
A

where P is the percentage of prevalence and ceipéincentage likely difference in
the prevalence.
Z, is linked with the level of significance. For 5&vel of the significance,z= 1.96.
Ref:
With P = 20% and d = 25% of P, the sample siz&l& 2
g) Selection Criteria
Inclusion criteria:
Singleton pregnancy
Nulliparity
Gestational age of >/= 37weeks.

Live foetus with cephalic presentation
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Exclusion criteria:
Twin gestation.
Multiparous women.
Intrauterine death.

Preterm.

STATISTICAL ANALYSIS:

Since the study is of observational study the pdaranalysis will be as
follows.

For the continuous quantitative variables meansiaddard deviation will be
calculated. For the purpose of comparison if tha dadivided into two groups with
respect to certain qualitative characteristic,dbmstinuous variables will be compared
using suitable tools of statistics like unpaireddsint’s t test. Discrete variables will
be represented by median. Suitable graphs willseel to depict the comparison.

The categorical data will be expressed in terms rates, ratios and
percentages. The association between the outcoiirecat and demographic
characteristics will be tested using Chi-squarg test of proportion or Fisher's exact
test.

When we compare two independent groups having daawe values,
generally student's unpaired t test is applied.dtserete variable nonparametric tests
will be applied. Apart from the above suitable ®dike ANOVA, correlation,
regression etc., will be used according to the need

For all the tests the value of p less than 5% (0WB be considered

significant.
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METHODOLOGY

A prospective observational study was followed. Altegnant women
admitted in the labor wards undergoing inductioatsor were included in the study
after meeting the inclusion criteria. Induction sent was taken prior to the induction.
Labour induction was done according to the stangestbcol followed in the hospital
using Dinoprostone gel (3doses eveFﬂ/ f®urly)and/or Tab.Misoprostol 25mcg (6
doses every2hourly).Following induction the study group wasided into 3 groups
depending upon outcome of the induction.
A — Failed Induction group(failure to enter actplease of labour(>/=4cms dilatation)
after completion of induction protocol).
B — Successful Induction group(Entered active pludsabour.)
C — Underwent caesarean delivery in the latentghba$ore completion of induction

of labour protocol. Risk factors for failed indwarti of labour were analysed.
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RESULTS

In a total of 4086 deliveries during the study pdriJanuary 2020-June 2021,

264 patients were enrolled for the study.

Total number of deliveries at
the Institution (4086)

Total number eligible for '

vaginal deliveries(2718).

Total Number of Induced
labour - 634

Total no. of patients screened N =5

- Preterm Inductions - 109

Total no. of patients enrolled= 264 - Term IUD - 67

-

Total no. of patients excluded 267

- Term Multigravida- 91

@ N y

Data Analysed N =264
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Results

DISTRIBUTION BY AGE

The women recruited in the study were largely i ¢thtegory of 20-25 years
old (61.74%), followed by women of 26-30 years 2ZP6). The rest of the study
population belonged to 31-35 (6.82%), 36-40 (1.52%) less than 20 years (2.65%)
age group (Table 6, Figure 4).

Table 6. Distribution of the pregnant women basedmmaternal age

<20 07 2.65
20-25 163 61.74
26-30 72 27.27
31-35 18 6.82
36-40 04 152

Figure 1: Distribution of the pregnant women basedn maternal age

m<20 m20-25 m25-30 m30-35 m35-40
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DISTRIBUTION BY GESTATIONAL AGE

Based on the gestational age of the women, largeceptage of women
belonged to 40-48 weeks (31.4%), followed by 38 - ¥Bweeks (20.8%), 37 — 37
"weeks (19.7%), 39 — 38 weeks (17.8%) and 41- A3 weeks (10.2%)
(Table 7, Figure 5)

Table 7. Distribution of the pregnant women basedmgestational age

37 — 37" weeks 52 19.7
38 - 38"°weeks 55 20.8
39- 39" week: 47 17.€
40 — 40" weeks 73 31.4
41- 47" weeks 37 10.2

Figure 2. Distribution of the pregnant women basean gestational age

W37-37.6 m38-38.6 839-40 m40-41 m4]1-42
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DISTRIBUTION BY BMI

The pregnant women in the study were grouped m diNferent categories of
BMI. More than 50% of the study population belonged25-29.9 BMI category,
followed by 20-24.9 BMI (37.88%), 30-35 BMI grouf.82%) and less than 20 BMI
category (0.38%) (Table 8, Figure 6)

Table 3. Distribution of the pregnant women basedrmBMI category

<20 1 0.38
20-24.9 100 37.88
25-29.9 145 54.92

30-35 18 6.82

Figure 6. Distribution of the pregnant women basean BMI category

m <20

m20-25
m25-30
W 30-35
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DISTRIBUTION BY PRE — INDUCTION MODIFIED BISHOP SCO RE

Based on the pre-induction modified Bishop Scdre,dgregnant women were
categorized in the Bishop score range 0 to 5. Tdregmtage of women in theeach
group was in the 14.77-25.38% range. Higher peagenof women had a pre-
induction Bishop score of 2(25.38%) followed by weimwith pre-induction Bishop
score 1 (21.59%) (Table 9, Figure 7)

Table 9. Distribution of the pregnant women basean Pre-induction modified

Bishop Score

Pre-induction modified bishop | Total number (264) Percentage (100%)
score
1 57 21.59
2 67 25.38
3 49 18.56
4 52 19.7(
5 39 14.77

Figure 4. Distribution of the pregnant women basedn Pre-induction modified

Bishop Score

Bishop Score Distribution

N
¢
iy

| T
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Results

DISTRIBUTION BY INDICATIONS FOR INDUCTION.

Eleven factors that indicate inductions include tRzgism, FGR, PROM,
Decreased fetal movements, Oligohydramnios, Gesttihypertension, Gestational
diabetes mellitus, Rh negative, Fetal macrosomidg Mind Severe Pre-eclampsia.
Post-datism (22.72%), PROM (17.04%), gestationg@engnsion (12.5%) and FGR

(12.5%) are the major indicators of the inductiétebor (Figure 8).

Figure 5: Indications for induction of labour

22.72

17.04

4.1 4.1
i H
I
N 2 &
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@ &
-
N
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Results

MODE OF DELIVERY

The women following the induction of labor, hadheit vaginal delivery
(35.23%) or operative vaginal delivery (Ventous8)79%) or Caesarean delivery

(60.98%). Majority of the women delivered by cesarsection.

Table 10: Distribution based on the mode of delivet.

Vaginal delivery 93 35.23%
Operative vaginal delivery(Ventouse) 10 3.79%
Cesarean delivery 161 60.98%

Figure 6: Distribution based on the mode of delivey

MODE OF DELIVERY

EVaginal delivery = W Operative Vaginal delivery = ® Caesaerean delivery
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INDICATIONS FOR CAESAREAN SECTION.

Different indications of Caesarean section inclddéded induction, Fetal
distress, Meconium-stained liquor, CPD, Non prog@fsliabor, Anamnios, DTA and
Prolonged PROM. The three major indications of @essn section include Fetal
distress (36.64%), Failed induction (22.36%) ancdeum-stained liquor (21.73%).
(Table 11, Figure 10).

Table 11: Indications for Caesarean section

Indication for.Caesarean Number of subjects (%)
section
Failed induction 36 (22.36%)
Foetal distress 59 (36.64%)
Meconium-stained liquor 35 (21.73%)
CPD 11 (6.83%)
Non progress of labour 13 (8.07%)
Anamnios 3(1.86%)
DTA 3(1.86%)
Prolonged PROM 1(0.62%)

Figure 7: Indications for Caesarean section

INDICATIONS FOR C- SECTION.

o N o~

FAILED FETAL MSL CPD ANAMNIOS DTA PROLONGED

NON
INDUCTION DISTRESS PROGRESS OF PROM
LABOUR
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Results

OUTCOME ANALYSIS
The outcome of induction of labor was analysed wede divided into three
categories, successful induction was observed .i8648 of cases and failed induction

in 13.63% of cases. Caesarean delivery with preaéted induction status was

observed in 99 cases (37.5%). (Table 12)

Table 12: Outcome of induction

Failed Induction 36 13.63

Successful induction 129 48.86

Caesarean delivery with
predetermined induction 99 37.50

status.
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Results

Characteristics between 2 groups by Age Distributio

Comparison between group A (failed induction) amdug B (successful
induction) on the basis of maternal age indicateat in both groups (group A:

58.33% and group B: 62.79%) higher percentage ogh&obelong to the age group
of 20-25 years (Table 13).

Table 13: Characteristics of failed (group A) and sccessful induction (group B)

based on maternal age.

<20 0 0.00 6 4.65
20-25 21 58.33 81 62.79
26-30 10 27.78 34 26.36
31-35 4 1111 6 4.65
36-40 1 2.78 2 1.55

TOTAL 36 100 129 100
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Results

Characteristics between 2 groups by Gestational age

Larger percentage of the pregnant women was is fean 40 weeks of

gestational age in both the groups (77.78% in grdupnd 53.49% in group B)
(Tablel14).

Table 14: Characteristics of failed (group A) and sccessful induction (group B)

based on gestational age.

37-39%weeks 28 77.78 69 53.49
40-47"%weeks 8 22.22 60 46.51
TOTAL 36 100 129 100
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Characteristics between 2 groups by BMI

Higher percentage (49.61%) of women in the sucaokssfluction group
belonged to 20-24.9 BMI range, whereas 72.22% chemmwho had failed induction

belonged to 25-29.9 BMI category (Table 15).

Table 15: Characteristics of failed (group A) and sccessful induction (group B)

based on BMI.

——

<20 0 0 1 0.78
20-24.9 4 11.11 64 49.61
25-29.9 26 72.22 59 45.74

30-35 6 16.67 5 3.88
TOTAL 36 100 129 100.00
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Results

Characteristics between 2 groups by Pre — InductioModified Bishop Score

Most of the successfully induced women had a praitidn modified Bishop
score of 4 (27.03%) and women was had failed indndtad pre-induction of Bishop

score of 1 (40.63%) (Table 16).

Table 16: Characteristics of failed (group A) and sccessful induction (group B)

based on pre-induction modified Bishop score.

1 13(40.63%) 12(10.81%)
2 11(34.38%) 22(19.8%)

3 4(12.5%) 24(21.62%)
4 4(12.5%) 30(27.03%)
5 0 23(20.72%)
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Results

Characteristics between 2 groups by method of indition

Larger percentage of group A (80.56%) and groupB71%) underwent both
PGEL1 plus PGE2 mode of induction, whereas PGE1 mbdeluction was adopted
in 19.44% (7 cases) of group A and 24.03% (31 gasagoup B patients. PGE2 was

adopted in none of the group A cases and in 23 @3®tases) of group B (Table 17).

Table 17: Characteristics of failed (group A) and sccessful induction (group B)

based on mode of induction.

PGE1 7(19.44%) 31(24.03%)
PGE1+PGE2 29(80.56%) 68(52.71%)
PGE2 0 30(23.26%)
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Results

Characteristics between 2 groups by birth weight.

In both the group larger percentage of birthweigitse between 2.5-2.9kg,

successful induction group(47.29%) and failed iniduncgroup(52.78%).(Table-18).

Table 18: Characteristics of failed induction grougGroup-A) and successful

induction group(Group-B) based on birth weights.

1-1.49 0(0%) 1(2.78%)
1.5-1.9 3(2.33%) 2(5.56%)
2-2.4 16(12.40%) 0(0%)
2.5-2.9 61(47.29%) 19(52.78%)
3-3.4 37(28.68%) 10(27.78%)
3.5-3.9 10(7.75%) 3(8.33%)
4-4.5 2(1.55%) 1(2.78%)
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Results

Characteristics between 2 groups by APGAR scores atminute and 5 minutes:

In both the group larger percentage of babies widtte APGAR score 6 at 1 minute

of birth (Table-19) and APGAR score 8 at 5 minuts birth(Table — 20)

respectively.

Table 19: Characteristics of failed induction group (Group-A) and successful

induction group(Group-B) based on APGAR scores.

5 6(4.6%) 2(5.5%)
6 74(57.36%) 22(61.11%)
7 43(33.33%) 10(27.77%)
8 4(3.1%) 2(5.5%)

Table 20: Characteristics of failed induction grougGroup-A) and successful

induction group(Group-B) based on APGAR scores.

7 26(20.1%) 10(27.7%)
8 78(60.4%) 20(55.55%)
9 27(20.9%) 6(16.66%)
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Results

Characteristics between 2 groups by Mode of Delivegr

In the successfully induced group 69.77% (90 cabkes) vaginal delivery,
6.98% (9 cases) had operative vaginal delivery {(dese). Failed inductions resulted
in 100% Caesarean delivery and in 23.26% (30 cages)ccessful induction group

(Table 21).

Table 21: Characteristics of failed (group A) and sccessful induction (group B)

based on mode of delivery.

Vaginal delivery 0 90(69.77%)

Operativevaginal

0 9(6.98%)
delivery(Ventouse)

Cesarean delivery 36(100%) 30(23.26%)
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Reaults

Comparison of different parameters in both the grogws

Different parameters including age, gestational agéght, weight and BMI,
pre induction modified bishop score, PGEL1 of Graufailed induction) and group B
(successful induction) is given in Table 18. Theamage of group A was 24.69+3.73
years and group B was 23.75+3.44. The mean gestatimge of group A was
38.66+1.37 weeks and that of successfully inducednen was 39.42+1.29. The
mean weight of both groups (A&B) was 63.56+7.0 &8172+5.63 respectively.
Similarly, the mean height of group A and B was .5323.66 and 153.91+3.88 cm
respectively. The mean BMI of group A was 27.33#2.6nd group B was
25.22+2.29. The mean preinduction modified Bishopre of group A and B was
1.89+1.801 and 3.35+1.29 respectively. The mean IPGEfailed induction group
was 5.64+ 1.22 and successful induction group w2s+21.65.The birth weight of the
infant was 2.85+0.54 in group A and 2.84+0.42 iouyr B pregnant women. The
mean Apgar score of the infant at Iminute was &é7@oup A and 6.7 in group B
pregnant women. The mean Apgar score of the irdaBtinutes was 7.8 in group A
and 8.6 in group B pregnant women.

(Table 22).

A highly significant association (P value 0.004@tween two groups was
found in terms of gestational age. With respe¢h@oBMI categorization of pregnant
women included in the study, high significance waserved between group A and
group B (P value < 0.001). Pre-induction modifiedi®p score was found be highly
significant between two groups (P value <0.001)ghHi significant association
between group A and group B was found in terms ethmd of induction of labor
(P<0.001). Birth weight was not found to have digant association between two

groups (P=0.5199). Agar score at 1minute and 5ragat birth were not found to
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have significant association between two groupsO(F321 and P=0.5568).With

Reaults

respect to PGE2, there is no significant differewith induction status.

Table 22: Comparison of different parameters of fded (group A) and successful

induction (group B).

POG

HEIGHT

WEIGHT

BMI

PRE —INDUCTION BISHOP
SCORE

PGE1

PGE2

BIRTH WEIGHT

APGAR SCORE AT 1MIN

APGAR SCORE AT 5MIN

24.69+3.73

38.66+1.37

152.53+3.66

63.56£7.0

27.33+2.64

1.89+1.01

5.64+1.22

2.17+1.34

2.85+0.54

6.72

7.8

23.75+3.44

39.42+1.29

153.91+3.88

59.72+5.63

25.22+2.29

3.35+1.29

2.21+1.65

1.78 +1.16

2.84+0.42

6.7

8.6

0.0018™

< 0.00MW

<0.00MV

<0.001

0.069M"W

0.5199

0.7021

0.5568
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Reaults

From logistic regression, we observe that, Weight induction modified

Bishop score have significant effect on failed icttan. With unit increase in weight,

the odds of failed induction increase by 1.21. Withit increase in Pre induction

modified Bishop score, the odds of failed inductidecrease by 0.39. With unit

increase in PGE1, the odds of failed inductioneéase by 4.56(Table-23).

Tabe-23: Logistic Regression to Find the Risk Facte of Failed Induction

INTERCEPT

Gestational Age

Weight

BMI

Pre induction Modified Bishop

score

PGE1

-14.9289

-0.0435

0.1946

-0.0242

-0.9535

1.5169

0.2013

0.8794

0.0290

0.8461

0.0061

<0.001

0.96(0.54 -1.69)

1.2(1.03-1.48)

0.98(0.68-1.19)

0.39(0.18-0.72)

4.56(2.77-8.89)
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DISCUSSION

Induction of labour involves nearly 20% of all deliies, of which it is nearly
associated with two-fold increased risk for caesmaredelivery compared to
spontaneous labour. Since 1985, the Internatioealtihn community has considered
the ideal rate for caesarean section to be betWéét and 15%. In our study, the
induction rate was 15.5%. Of the total induced @éHveries that were enrolled in the
study, the incidence of vaginal and caesarean ef&dy were 39% and 69%
respectively. Different indications for Caesareattion include failed induction,
foetal distress, Meconium-stained liquor, CPD, Nwogress of labor, Anamnios,
DTA and prolonged PROM. The three major indicatafr€aesarean section include
foetal distress (36.64%), failed induction (22.36%)d meconium-stained liquor
(21.73%). In a Cohort study including 13,753 deles, the rate of induction was
19.4%, Of which 29.4% had cesarean delivery. Neassuring fetal heart rate was
the most common indication for cesarean sectionwading to 36.4%.

Maternal factors including BMI, age, parity and \deal assessment are
important predictors for labor induction. In a Svsbdstudy involving 1,176,131
births, increased BMI (12.42% for BM30.0 compared to 8.40% for BMI: 20.0-24.9)
and increased maternal age (10.36% for-8gecompared to 7.80% for 20-24 age
group) enhanced probabilities for caesarean sedtobawed by labor induction.
Similarly nulliparous women (31.76%) were disposedtaesarean section followed
by labor induction compared to parous women (10894 retrospective cohort
study conducted at United States of America witl4@4 women (gestation: 36 - 42
weeks) observed that labor induction was linkedhwit70 fold increase risk of

cesarean delivery in primiparous women and a Io#t9fsk in multiparou®.
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In our study, incidence of failed induction of labwvas found to be
13.6%.“This is lesser than the studies done in hBg€24.1%), WHO survey in
African and Asian countries (20%), southwest Etliod21.4%), and Israel
(21.6%F0108109110 19 404% 59.308% 37944 449%4% 29.9%8° 35.298'.This
detection is more than some studies done in It&1§%)%°, Boston (29%)".This
difference might be due to certain factors likdatint criteria used to diagnose failed
induction of labour, Indications for labour indweti Parity and method of induction.
In our study, the criteria used to define faileduation of labour was “Failure to
achieve active phase of labour (4cms of cervicidtation) after completion of
induction protocol”, compared to criteria definedather studies. Oxytocin infusion,
ARM were commonly used methods in the other stydwesile in our study,
Misoprostol or Dinoprostone gel or in combinatiohbmth were used in common
practice.

In this study, there was a significant associati@iween gestational age,
weight, BMI and preinduction Bishop Score with thduction status was observed.

The current study exhibited that, there was noitmt correlation noted
between maternal age and induction status.In eoraizeéd trial of induction of labor
in 619 women aged35 years or above, no notablerdiites in the rate of cesarean
section was observed. Similarly, no maternal aanhimortality/morbidity or adverse
neonatal or maternal outcomes was obséreBlut some studied associate the risk of
perinatal mortality, multiple complications in > §&ars older women which can be
reduced by inducing the patients before the due. d&till birth has been found to be
higher in women with advanced age compared to yeungmen. Thus induction of
labor at pre-due date has the ability to preveiit Isirths*®. Increased rates of

induction are observed with increase in age wheisee39% in 40-44 year old women
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and 58% in womeg 45 years old. In contrary, there are several ssudhowed that
maternal age more than 30 years is correlated mgher rate of cesarean section.
Mothers with age more than 30 years were foundetattrisk for failed induction of
labor.

Gestational age was found to have negative coisalavith the failed
induction.Timing of labor induction is very crucial, whererlganduction leads to its
failure and delayed induction increases fetal aratenmal morbidity Roos et al.,
2010. Pregnancies beyond 41 weeks are linked with unfaaldarresults, therefore
WHO recommends labor induction in women with 41veeekgestation. In a cohort
study with 248 nulliparous women, gestational age ¥ound to significant negative
correlation with the failed induction of labour ®83f. This finding is similar to
some other studiés®>%**3In contrary to this,a study done in Ethopia showed the
odds of failed induction was 6.57 times more prddah women with advanced
gestation than others. This finding is similar wikie study conducted in Aga-Khan
university Hospitg"

This study also showed significant positive cottieta of weight and BMI
with the induction status. From logistic regressiwe observe that, with unit increase
in weight, the odds of failed induction increaselb®1.This was supported by many
reports including a systematic review and metayaiglof 10 different observational
studies. Ellis et al** observed that Caesarean section following induatibfabor
was common among obese women compared to normghtwebmen. It has been
reported that more than 50% women who gave birthewebese (24.8%) or
overweight (25.6%) as per BMI classificattbh Additionally pregnancy related
problems such as and diabetes and gestational taygem, still birth and fetal

macrosomia were associated in obese women goingghrthe induction of labb.
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Unsuccessful or failed induction of labor in pregha&omen was associated with
higher BMI, was observed in cohort study involvB@887 cases where a BMI of 40
kg/m? had a higher (29%) risk of failed labor induction comparison to normal
weight women (13% riskj’".

Teefey et al'*®observed that nulliparity (55%), BMI of 40-49.9 (8%), BMI
of 50-59.9 (14.5%) and BMI of more than 60 (3.7%r&vincluded in the study with
an overall Caesarean section rate of 49.1%. IneréasBMI is associated with
increased Caesarean delivery, where BMI of 40-48®59.9 and>60 had a
Caesarean delivery of 46%, 63% and 69% respectively

The current study revealed that, there was no fsgni correlation noted
between maternal height and the induction stats. detection is in parallel with the
study conducted in a cohort of 400 women in Aukifai Some studies showed
significant association,A retrospective cohort gtumhvolving 785 nulliparous
(singleton, term, cephalic) pregnancies observad ttie risk factors associated with
failed induction of labor include shorter materhaighf®

Pre induction modified Bishop score had significafféct on failed induction.
Poor Bishop’s score is associated with increas&ld of failed induction. With unit
increase in Pre induction modified Bishop scores thdds of failed induction
decreased by a factor of 0.39. This finding is caraple with the studiég8249894
In a study conducted in Boston including 4,123 ipalous women, Cervical
dilatation in centimeters at the admission was dotm be a risk factor for failed
induction of labouf.

Bishop’s score determines the method of inductidn labour. PGE1
(Misoprostol) and PGE2 (Dinoprostone gel) are chily applied for induction of

labor. Our study revealed that, with increased P&SMilted in increase in the odds of
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failed induction by a factor of 4.56.Increased odtisesarean delivery was observed
with oral misoprostol (41%) compared to vaginal opi®stol (28%) among
nulliparous wome#. Prostaglandin was linked with higher relativekris cesarean
deliveries for non-reassuring fetal status in aadjusted analysis of data, whereas
propensity score analysis showed no relationshipvden prostaglandin usage and
cesarean for non-reassuring fetal stdtusower cesarean section (22%), shorter time
between drug administration to the beginning of ofabaverage time from
administration to delivery, reduced need for oxytowere better in the misoprostol
insert group compared to dinoprostone insert gfbup

Birth weight was not significantly associated witiduction status in our
study. In the prior literature review, Birth weigbtalso considered as sole risk factor
for failed induction of labor and increased risk éesarean delivet$

A meta-analysis found significantly higher ratesG8 due to fetal heart rate
abnormalities and lower Apgar scores in women witlgohydramnios, but no
differences in fetal acidosfs However, this analysis included high-risk andtgme
pregnancies. None of the few retrospective studfesolated oligohydramnios at
term reported differences in Apgar score, neonat&@insive care unit admissions,
neonatal acidosis, or perinatal death from normalgpancies with induction of
labof***2)

The strengths of the study are, it is a prospecttedy done only in
primiparous women. The sample size is sufficierdugih to verify the predictors of
failed induction. The other sonographic parametezse not studied as predictors in
relation to IOL. However further studies are neaegscomparing the clinical and the

sonographic predictors in women undergoing laboduction. The study is limited to
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the women who met inclusion criteria for our studyd may not be generalizable to

women who do not fit into these criteria.
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CONCLUSION

The prospective observational study involving women (pregnancy, nulliparity,
gestational age >37, cephalic presentation and live fetus) undergoing induction of
labor through the administration of Dinoprostone gel or Misoprostol. They were
divided into a failed induction and successful induction group based on the outcome
of the induction protocol. The primary outcome was to determine the risk factors
associated with failed induction of labour.

Comparison of multiple parameters observed that age, height and birth weight
were non-significant factors compared with induction status. Significant association
between gestational age, weight, BMI, preinduction modified Bishop Score and the
outcome of the induction status was observed. Weight, Pre induction modified Bishop
score had a profound effect on failed induction. These risk factors are to be monitored
carefully for successful inductions and discussions with the patient and families can
increase the patient satisfaction, reduce maternal and neonatal morbidity.

Incidence of failed induction of labour was 13.6%.
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SUMMARY

The observational study involving a total of 264gmwant women observed
that a large category of women belonged to 20-2&5/€61.74%) old followed by
women in 26-30 years (27.27%) category. The gestatiage of the women revealed
that 31.4% were in 40 — ¥bweeks, 20.8% in 38 — 38veeks and 19.7% in 37-
37 weeks. In the 39-38weeks and 41 — #fweeks, 17.8% and 10.2% women were
observed respectively. They were distributed inr fBMI groups namely <20, 20-
24.9, 25-29.9, 30-35 categories. A total of 145e6a%4.92%) were in the 25-29.9
BMI category and 37.88% (100 cases) in 20-24.9 Bidtegory. Based on the
preinduction Bishop score 25.38% (67 cases) weth ®ishop score 2, 57 cases
(21.59%) in Bishop score 1. Among the Bishop sc@<s a range of 14.77% to
19.7% cases were observed. Prior Vaginal deliv&®¥.23%), operative vaginal
delivery (Ventouse) (3.79%) or Caesarean delivéfy98%) was also observed. The
outcome of induction of labour was judged wherecsasful induction was observed
in 48.86% of cases and failed induction in 13.63%6ases. Caesarean delivery with
predetermined induction status was observed ira8és

Eleven factors that indicate inductions include tytaism, FGR, PROM,
decreased fetal movements, oligohydramnios, gestdtihypertension, gestational
diabetes mellitus, Rh negative, Fetal macrosomifd end severe PE. Post-datism
(22.72%), PROM (17.04%), gestational hypertensith5%) and FGR (12.5%) are
the major indicators of the induction of labor. 8arly, the indications for Caesarean
section include failed induction, foetal distreB&conium stained liquor, CPD, non-
progress of labor, anamnios, DTA and prolonged PROM three major indicators
of Caesarean section include foetal distress (36)6#iled induction (22.36%) and

meconium-stained liquor (21.73%).
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In an effort to compare the characteristics betwiagad inductions (group A)
and successful indications (group B) multiple pagters were included in the study.
Higher percentage of pregnant women belong to geegroup of 20-25 years, were
less than 40 weeks of gestational age in both groamd B. Higher percentage of
women in the successful induction group belonge@®¢4.9 BMI range, whereas
72.22% of women who had failed induction belonged26-29.9 BMI category.
Based on the Bishop score successfully induced womael a preinduction Bishop
score of 4 (27.03%) and women was had failuresn@fiction had pre-induction of
Bishop score of 1 (40.63%).

Larger percentage of group A (80.56%) and groupB71%) underwent both
PGEL1 plus PGE2 mode of induction, whereas PGE1 mbdeluction was adopted
in 19.44% (7 cases) of group A and 24.03% (31 gasegoup B patients. PGE2 was
adopted in none of the group A cases and in 23.g28%cases) of group B. In the
successfully induced group 69.77% (90 cases) hgohabdelivery, 6.98% (9 cases)
had operative vaginal delivery (Ventouse). Failediuctions resulted in 100%
Caesarean delivery and in 23.26% (30 cases) obsafid inductions.

Comparison of multiple parameters revealed non ifsigmt association
between age, height and birth weight with inductsiatus, whereas a significant
association between gestational age, weight, BMI@einduction Bishop Score was
observed. From Mann Whitney U test, we observed, ttheere is no remarkable
difference in the distribution of maternal age,gheiwith induction status. There is
significant difference in the distribution of pedi@f gestation, weight and BMI with
induction status. From both Mann Whitney U test &id square test, we observed

that, there is significant difference in distrilmrtiof pre induction BISHOP score with
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Induction status and significant association of lradt of induction with induction
status.

From logistic regression, we observe that, Weidght induction BISHOP
score have significant effect on failed inductiddith unit increase in weight, the
odds of failed induction increase by 1.21. Withtumcrease in Pre induction BISHOP
score, the odds of failed induction decrease b9.0/@ith unit increase in PGE1, the

odds of failed induction increase by 4.56.
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ANNEXURE [I: ETHICAL CLEARANCE

WENRU Mip,

& ““f‘“c“% K.L.E. ACADEMY OF HIGHER EDUCATION AND RESEARCH
0% ((';‘. (Deemed — to- be- University)
r“\ccrudms.l ‘AT Grade by NAAC (2" Cycle) Placed in Category "A’ by MHRD (Gol)
JAWAHARLAL NEHRU MEDICAL COLLEGE,
NEHRU NAGAR, BELAGAVI-590010 (KARNATAKA-INDIA)

Website: http//www.jnmc.edu Phone: (+ 91-(0)831 Office : 2472550
E-Mail : dome@jnmc.edu Principal: 2471701

Fax No. +91 (0)831 — 2470759
Ref: MDC/DOME/ /q, Date: 24/12/2019
To,

REGNOBJ0119003

PG student in Obstetrics and Gynecology,
J.N.Medical College,
BELAGAVI.

Sub: Institutional Ethical Clearance for the study.

With reference to the above, we wish to inform you that your proposed research project titled
“A ONE YEAR CROSS SECTIONAL STUDY OF FACTORS RESPONSIBLE FOR
FAILURE OF INDUCTION OF LABOR IN TERM NULLIPAROUS WOMEN?”, is ethical
and justifiable. The proposed research project has been cleared by the INMC Institutional Ethics

Committee on Human Subjects Research.

M
W é%
(Dr. Anita Dalal) (Dr. Roopa M Bellad)

Member Secretary Chairman,

JNMC Institutional Ethics Committee JNMC Institutional Ethics Committee
on Human Subjects Research, on Human Subjects Research,
J.N.Medical College, Belagavi. J.N.Medical College, Belagavi.
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ANNEXURE Il — INFORMED CONSENT FORM.

Mrs. we are requegtngto enrol yourself in

study titled “Risk factors for failed induction &fbour in term nulliparous women” conducted
by REG NO.BJ0119003, Post Graduate in M.S. Obstetrics and GynaecologgeUrihe

guidance of DR. , Department of Ofisteand Gynaecology, J.N. Medical

College, Belgaum under KAHER, Belagauvi.

Objectives/purpose of study:

Respected Madam we request you to participate mstudy as you are eligible for
participating and your participation in this studyimportant as it helps us to study the risk
factors for failure of induction of labour, whicls the one of the common indication for

ceserean section.

Your participation in research is voluntary. Yowgcgsion whether to participate in the
study or not will not change present or future tieahre services offered to you and will not
affect your relationship with J.N. Medical Colledeyou decide to participate you are free to
withdraw at any time. All pregnant women meeting iiclusion criteria will be recruited in our

study.

The purpose of research study is to know thle factors responsible for failure of

induction of labour. | will be the investigator four study. This study is not being funded.
Procedure Involved:
If you agree to enrol yourself in my study, you Iwbke interviewed regarding your

present, past and family history, then you willdbeically examined in detail and investigated

which may or may not cause pain. The procedurest dause any temporary or lasting
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problems to you. Your co-operation is necessamasnvestigation may be repeated number of

times as required.

Risk and Benefits:

There are no potential risks and discomforts aasediwith any procedure involved in
our study. The benefits of taking part in this e¥sbd is your participation being valuable

contribution to medical research to improvise treait currently practiced.

Alternative:

There are no other options of treatment. If youlidecto participate it will affect the
results of our study and you will get the routimeel of management. You will be informed

about any new information that may affect your dieci to participate in the study.

Withdrawal from study:

You can withdraw at any time from the study. Therk be no penalty for withdrawal.

You can be removed from the study if necessary.

Privacy and Confidentiality:

The only people who will know that you are the st subject will be the members of
the research team. No information about you orrmédion provided by you during the

research will be disclosed to others without youtten permission except:

1.In emergency to protect your rights and welfare.

2.1f required by law.
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Institutional/sponsor’s policy:

In the event of any injury related to the studgatment will be made available through
KLE’s Hospital & MRC, Belgaum. There is no compeisa or payment for such medical
treatment by law. If you are injured you may cobtREG NO.BJ0119003,Post graduate
student, Department of Obstetrics and GynaecoldgyE’'s Hospital & MRC or by

Ph.No:
Financial incentives for participation:
No financial incentives are being offered to er@@lipatients. It is purely being done

with the idea of research and all the cost of thdyswill be borne by the investigator. You will

not be reimbursed for any expenses for participatidhis research.

Contact details:

In case you have any questions related to the sindyture or in case of study related
injury or illness, you can contaB®EG NO.BJ0119003 Post graduate student, Department of

Obstetrics and Gynaecology, KLE's Hospital and MRE€h.No: or

DR. , and of the Department , DepOstetrics and Gynaecology, KLE’s

Hospital and MRC, Belagavi, Ph.No:

If you have any queries about your rights as ayspadticipant, you may contact

DR. ROOPA M BELLAD, Prof. of Pediatrics as Chairmain).N.Medical College Institutional
Ethics Committee on Human Subjects Research,Pho@8Bt2473777 ext-1527 at

J.N.Medical College, Belgaum.
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Authorization to Publish Results:

When the results of the research are publishedisrussed, in a conference, no
information will be displayed that would discloseuy identity. Any information that is
obtained in connection with this study and that dan identified with you will remain
confidential .Results of the study will be useddiecrease the rate of caesarean section by

indentifying the risk factors of failure of induoti of labour

Consent Statement:

I, voluntarily adoegarticipating in this study.

By signing this consent form | am not giving up afymy legal rights, | may withdraw from
the study anytime. | am signing the consent fortardfaving read or been read form in my own

vernacular language, including the risks and theebts and having all my questions answered.

Participant Name:

Signature or the Left Thumb Print of Participant:

Investigators Name: Sigeatu
Witness Name: Signature:
Date:-
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ANNEXURE [II - SCREENING FORM.

» SCREENING FORM

Screening

Date of

First name:

number:

screening:

Middle name:

Last name:

Husband’s name:

Age (years):

IP number:

Address: H.no-

Phone number-

Registere

Unregistere

Screening criteria:

Included

Excluded:
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ANNEXURE V- PROFORMA.

OBSTETRIC HISTORY:

SCORE:

MENSTRUAL HISTORY:

LMP

EDD

C.EDD

POG

GENERAL PHYSICAL EXAMINATION:

HEIGHT

WEIGHT

BMI

SYSTEMIC EXAMINATION:

UTERINE HEIGHT

PRESENTATION

UTERINE ACTIVITY

FHR

EFW
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INVESTIGATIONS :

Blood group:

Haemoglobin:

* INDICATIONS FOR LABOUR INDUCTION:
0 Post-datisim

o FGR.

0o PROM

o Oligohydramnios

o Foetal macrosomia

o0 Polyhydramnios

0 Rh negative preghancy

0 Decreased foetal movements.
o PIH.

o GDM.

o Others.

o Pre — Induction Bishop score:

» MODE OF LABOUR INDUCTION:

o Dinoprostone gel.

o Misoprostol
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(0]

(0]

+ MODE OF DELIVERY:

Vaginal delivery

Operative Vaginal delivery

Caesarean delivery

¢ Blood loss

INDICATIONS FOR CESAREAN SECTION:

Failed induction

Foetal distress

Non progress of labour
Meconium stained liquor

Others

MATERNAL OUTCOMES:

No complication

Uterine hyperstimulation
Tachysystole

Uterine rupture
Caesarean section
Operative vaginal delivery
Perineal tears.

Shock

PPH

Foetal outcome :

o Birth weight.

0 APGFAR.
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ANNEXURE VI - KEY TO MASTER CHART.

INDICATIONS FOR INDUCTION

POST-DATISM.

FOETAL GROWTH RESTRICTION.

PROM

DECREASED FOETAL MOVEMENTS.

OLIGOAMNIOUS

PREGNANCY INDUCED HYPERTENSION.

GESTATION DIABETES MELLITUS.

RH NEGATIVE PREGNANCY.

POLYHYDRAMNIOUS

FOETAL MACROSOMIA.

METHOD OF INDUCTION

PGE1+PGE2

PGE2

PGE1

MODE OF DELIVERY

. VAGINAL DELIVERY

OPERATIVE VAGINAL DELIVERY

CESAREAN DELIVERY

INDICATIONS FOR CESAREAN SECTION

FOETAL DISTRESS.

FAILED INDUCTION.

Annexures
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MECONIUM-STAINED LIQUOR.
NON-PROGRESS OF LABOUR.

OBSTRUCTED LABOUR.

CEPHALO PELVIC DISPROPORTION.

MATERNAL OUTCOME

NO COMPLICATION.

UTERINE HYPERSTIMULATION.

TACHYSYSTOLE.

UTERINE RUPTURE.

CESAREAN SECTION.

OPERATIVE VAGINAL DELIVERY.

PERINEAL TEARS.

PPH.

SHOCK.

SEX OF THE NEWBORN

FEMALE.

MALE

Annexures
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Master Chart

INDICATION
SNO AGE GRAVIDITY POG HEIGHT | WEIGHT BMI lNDI%AI\:ﬂON INDB%I'EI:ION ME(-;EOD PGE1 PGE2 SAE(I?II)\/EEORFY CASE/?\SEAN OUTSI?ME l\gﬁ-l.l—_ilg:\lﬂAEL SEX V\/Bélﬁg:.r APA(\;TAR A}:ﬁp&:)R
INDUCTION | BISHOP SCORE | INDUCTION SECTION INDUCTION 1IMIN MIN
1 20 1 39.57 150 57 253 8 2 3 6 0 3 2 2 5 1 2.8 7 9
2 32 1 38.14 148 59 295 4 2 1 6 1 3 2 2 5 1 2.7 6 9
3 25 1 37.28 155 63 26.2 7 1 1 6 3 3 2 2 5 1 2.8 5 9
4 21 1 39.28 157 77 31.3 6 1 1 6 3 3 2 2 5 1 2.7 6 8
5 26 1 37.57 152 66 285 6 4 1 6 3 3 2 2 5 2 3.3 7 9
6 36 1 37 158 83 33.3 2,6 1 1 6 2 3 2 2 5 1 1.56 7 9
7 22 1 39.57 146 57 26.7 7,10 1 1 6 2 3 2 2 5 1 3.5 8 9
8 30 1 40.14 156 74 30.4 1 4 1 6 1 3 2 2 5 1 3.2 5 8
9 25 1 40.14 152 66 28.5 1 4 1 3 3 3 1 3 5 1 2.8 6 9
10 21 1 40.85 158 64 25.7 1 4 1 2 3 3 3 3 5 2 3.8 7 9
11 19 1 40.85 147 57 26.3 1 5 1 3 2 1 0 1 1 1 3.1 7 9
12 21 1 40.57 158 64 25.7 15 5 1 2 2 1 0 1 1 1 3.2 6 9
13 19 1 38.71 148 57 26 4 3 1 3 2 3 1 3 5 2 3.2 5 9
14 20 1 40.57 158 62 24.8 1,10 4 1 3 2 3 3 3 5 2 3.5 7 9
15 28 2 41.57 152 60 259 1 2 1 4 2 3 6 1 5 1 3.5 6 9
16 24 1 39.71 154 56 23.6 6 2 1 3 2 3 4 1 5 1 3 7 9
17 20 1 41.28 156 60 24.6 1 1 1 4 2 3 3 3 5 2 35 8 9
18 19 1 37.71 152 56 24.24 3 3 3 4 0 3 6 1 5 2 3.2 5 9
19 30 1 38.57 150 58 25.7 6 2 2 0 2 3 1 3 5 2 3.1 6 8
20 22 1 39.28 150 65 28.8 5 1 2 0 3 3 1 3 5 1 29 7 9
21 23 1 39 152 57 24.6 2 3 1 2 2 1 0 1 1 2 25 7 9
22 23 1 39.71 161 68 272 4 2 1 3 3 1 0 1 1 1 31 7 9
23 27 1 37 150 58 26.3 6 3 1 4 2 1 0 1 1 2 2.5 7 9
24 24 1 40.42 156 56 23 3 5 3 4 0 1 0 3 1 1 2.8 7 8
25 23 1 38.14 145 50 23.8 2 1 2 4 2 1 0 1 1 1 19 6 9
26 22 2 39.42 157 62 25.2 5 1 1 5 2 1 0 1 1 1 32 5 8
27 19 1 40 150 56 24.8 5 2 1 4 1 1 0 1 1 1 3 6 9
28 22 1 37.85 158 62 24.8 8 1 1 3 3 3 1 3 5 2 3.5 7 8
29 19 1 38 158 58 232 2 3 1 3 2 1 0 1 1 2 2 7 9
30 26 1 37.57 155 70 291 10 1 1 6 3 3 2 2 5 1 3.2 6 8
31 27 1 39.71 154 60 253 3 4 3 6 0 3 2 2 5 2 31 7 9
32 21 1 41.42 148 57 26 3 1 6 2 3 2 2 5 2 29 6 8
33 24 1 37.14 146 54 2.13 2 1 1 6 3 3 2 2 5 1 18 7 9
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