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ABSTRACT 

Introduction 

Induction of labour is commonly performed in clinical practice. Increasing rates of induction of 

labour worldwide has led to debate on whether elective induction improves the outcomes or 

simply leads to increased complications and healthcare costs.  Maternal and neonatal 

complications and increased caesarean section (CS) rates associated with induction of labour are 

related to a variety of factors influencing the methods of induction.   

Misoprostol has been the drug of choice for induction of labour in developing countries for 

almost a decade. Different misoprostol regimens are used for induction of labour in different 

health facilities. New Somerset Hospital uses the standard protocol for induction of labour using 

misoprostol that the Western Cape Government adopted. This protocol has however not been 

audited. 

The main objective of the study was to determine the maternal and fetal outcomes of inductions 

of labour performed at New Somerset Hospital.   

Methods: 

This was a retrospective study conducted at New Somerset Hospital. We reviewed a random 

sample of medical records of patients who underwent induction of labour from 01 January 2014 

to 31 December 2014. Ethics committee approval was granted by the Human Research Ethics 

Committee of the Faculty of Health Sciences of UCT.  

A total of 88 folders were sampled from 1029 women who had induction of labour. 

Results 

There were a total of 6514 deliveries in 2014 of which 1029 had induction of labour, giving an 

induction rate of 15.8%.  A total of 86 patients were included in the study. The mean age of the 

patients was 28.9 years (SD±6.586) with an age range of 16 to 44 years. The average gestational 

age at the time of induction of labour was 39.5 weeks with a range 35 to 42.6 weeks and 14.0% 

of the patients were HIV positive. The three main indications of induction of labour were 
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hypertension in pregnancy (40.7%), prolonged pregnancy (27.9%) and pre-labour rupture of 

membranes (8.1%). 

Overall, 50 patients (58.1%) had vaginal delivery and 36 patients (41.9%) had caesarean 

delivery. There was a significant association between mode of delivery and time to delivery. 

Patients who delivered within 24 hours of commencement of induction of labour were more 

likely to have had a vaginal delivery (p = 0.005). The three main indications for caesarean 

delivery were fetal heart rate changes (n=30; 72.0%) followed by failed induction of labour (n=9; 

21.0%) and cephalopelvic disproportion (n=3; 7.0 %). 

In terms of maternal outcomes, 2 patients (2.3%) had hyperstimulation of the uterus, 6 patients 

(7.0%) had postpartum hemorrhage, 8 patients (9.3%) had vaginal tears and 5 patients (5.9%) 

had an episiotomy performed during delivery.  

The mean birth weight was 3262.1g (SD±503.77) with a range of 1925 to 4515 grams. At five 

minutes the means Apgar score was 9.8(SD ± 0.62) with range of 6 to 10. A total of 38 babies 

(44.3%) had meconium stained liquor documented at delivery, three babies (3.4%) required 

neonatal resuscitation upon delivery. There were 10 (11.6%) babies that were admitted to NICU. 

 

Conclusion 

In this study we found that the prevalence of induction of labour was 15.8%.   

 

Hypertension in pregnancy, prolonged pregnancy and pre-labour rupture of membranes are the 

three common indications for induction of labour. Successful vaginal delivery was achieved in 

51.0% of the study population. The caesarean delivery rate was high, mostly due to CTG 

changes  

The current induction of labour protocol using oral misoprostol is associated with acceptable 

maternal and fetal outcomes.  
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CHAPTER 1: INTRODUCTION AND LITERATURE REVIEW 

Background 

Induction of labour (IOL) is the initiation of contractions in a pregnant woman who is not in 

labour to help her achieve vaginal birth within 24 to 48 hours. The goal of induction is to achieve 

a successful vaginal delivery.  There are different indications and methods of cervical ripening 

and labour induction, with different safety and effectiveness profiles. 

Induction of labour is commonly performed in clinical practice. In the United Kingdom, the rate 

of induction of labour is 19.5% .1 In South Africa, the rate of induction of labour was reported to 

be 9.6% at a regional hospital in Gauteng.2 Increasing rates of induction of labour worldwide 

have led to debate on whether elective induction improves outcomes or simply leads to increased 

complications and healthcare costs.1,3,4 Maternal and neonatal complications and increased 

caesarean section (CS) rates associated with induction of labour are related to a variety of factors 

influencing the methods of induction used in specific clinical circumstances. Misoprostol has 

been the drug of choice for induction of labour in developing countries for almost a decade now 

because it is cheap, stable at room temperatures, easy to prepare and the routes of administration 

is convenient. 

Different misoprostol regimens are used for induction of labour in different health facilities. A 

recent meta-analysis has shown that low-dose oral misoprostol is as effective as conventional 

and more expensive agents and does not cause an increase in complications.3, 5 Recent studies 

done at Pretoria and KwaZulu-Natal hospitals have shown the effectiveness and outcomes of 

their induction of labour protocols.6 The standard induction of labour protocol using oral 

misoprostol at New Somerset hospital (NSH) has however not been evaluated. 

Misoprostol 

Misoprostol (15-deoxy-16hydro-16-methyl PGE1) is a synthetic prostaglandin E1 analogue. It 

was developed for the prevention and treatment of peptic ulcers because of its gastric acid and 

anti-secretory properties and its various mucosal protective properties.7 It has become an 

important drug in obstetrics and gynecological practice because of its utero-tonic and cervical 

priming action. In comparison to prostaglandin analogues, misoprostol has the advantages of 
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being cheap ($10.19/2 tablets vs $ 12.06/ Prandin gel), 8 widely available, and stable at room 

temperature and having few side effects. Its clinical applications include medical termination of 

pregnancy, medical evacuation of the uterus for miscarriages, cervical priming before surgical 

procedures, induction of labour and management of postpartum hemorrhage. 

Misoprostol tablets were developed to be used orally. Other routes of administration including 

vaginal, sublingual, buccal and rectal have been used. The pharmacokinetic properties of these 

routes of administrations have been studied. When administered by oral route, misoprostol is 

rapidly and almost completely absorbed from the gastrointestinal tract. However, the drug 

undergoes extensive rapid first pass metabolism (de-esterification) to form misoprostol acid. 

Following a single dose of 400ug, the plasma misoprostol increases rapidly and peaks at about 

30 minutes, declines rapidly by 120 minutes and remains low thereafter.9 

The vaginal route is more effective than oral administration in medical abortion. In contrast to 

the oral route, the plasma concentration increases gradually after vaginal administration, 

reaching its maximum level after 70-80 minutes before slowly declining with detectable drug 

levels still present after 6 hours. Vaginal absorption of misoprostol is however inconsistent. In 

clinical practice, remnants of the tablets are sometimes seen many hours after vaginal 

administration, indicating that the absorption is variable and may be incomplete. This may be 

due to a variation in the amount and pH of vaginal discharge. Numerous attempts have been 

made to improve the absorption of vaginal misoprostol like adding water to the tablet but this has 

not improved bioavailability.10, 11 

When administered by the sublingual route, the misoprostol tablet can dissolve in 20 minutes 

when it is put under the tongue. It has the shortest time to peak concentration due to rapid 

absorption through the mucosa as well as avoidance of the first pass metabolism via the liver. 

The high blood supply and neutral pH under the tongue are the other contributing factors. The 

sublingual route has the greatest bioavailability when compared to other routes.12 

Clinical studies are very limited on the performance of misoprostol administered by the buccal 

route. Misoprostol absorption is very slow, like in the vaginal route. The serum drug level is very 

low over a period of six hours.12 
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The rectal route of administration of misoprostol has mostly been used in management of post 

hemorrhage. It is used less commonly for other applications. The maximum concentration time is 

as short as 20 minutes.12 

The understanding of the pharmacokinetic properties of different routes of administration can 

help to design the best regimes for the various clinical applications. However, it may not be 

possible to predict the clinical outcomes for the various clinical indications. The absorption 

kinetics can also help explain why some routes of administration are associated with a higher 

incidence of side effects. 

Effects of misoprostol on the uterus and the cervix 

The utero-tonic and cervical shortening actions were considered side effects rather than 

therapeutic effects when misoprostol was first introduced. However, it is because of these effects 

that misoprostol is widely used in obstetrics and gynecology today. 

The effect of misoprostol on the uterine contractility was studied by Gemzell-Danielssonet13 and 

Aronsson.14 It was observed that after a single dose of misoprostol, there is an increase in the 

uterine tonus. However to produce regular contractions, a sustained plasma level of misoprostol 

is required with regular doses. 

The vaginal administration of a single dose of misoprostol on uterine contraction is initially 

similar to that of oral administration, that is, an increase in uterine tonus. However, after 1-2 

hours, regular uterine contractions appear and they last at least up to 4 hour after administration 

of misoprostol. The development of regular contractions after vaginal administration may 

explain the better clinical efficacy. There is a more rapid and more pronounced uterine tone 

following sublingual and oral administration as compared to vaginal administration. One or two 

hours after the administration of the misoprostol, the tonus begins to decrease. In case of the oral 

misoprostol, this is the end of the activity. For vaginal and sublingual treatment, however, the 

tonus is slowly replaced by regular uterine contractions. These regular uterine contractions are 

sustained for a long period after vaginal administration than sublingual administration, with 

decreased activity occurring only after 4 hours.15 
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The studies on uterine contractility so far have shown that a sustained level, rather than a high 

serum level, is required for the development of regular uterine contractions. However, studies 

have failed to define the threshold serum levels required.14, 15 

There are many clinical studies that have demonstrated the cervical priming effect of misoprostol 

in the pregnant state. Studies have demonstrated that less force was required to mechanically 

dilate the cervix if misoprostol was applied before the procedure. While this softening effect on 

the cervix may be secondary to the uterine contractions induced by misoprostol, it is more likely 

to the direct effect on the cervix. The mechanism leading to physiological cervical ripening is not 

known but the events that have been implicated include: decrease in total collagen content, an 

increase in collagen solubility and an increase in collagen lytic activity. These requires repeated 

extracellular matrix components during cervical ripening which were described as similar to an 

inflammatory response.15 

Misoprostol Regimens 

There are many possible misoprostol regimens for induction of labor. Each of the three below 

has been widely used. There is no evidence that any one is better than the other:16, 17 

• Vaginal misoprostol

Misoprostol tablets cut to 25 µg size administered vaginally every 4 hours with maximum

of 6 doses.

• Oral misoprostol solution

A single misoprostol tablet is dissolved in 20ml of sterile water so that 1ml contains 1µg

and a 20-25µg is given every 2hours, if there is no response after 2 doses in nulliparous

then dose can be doubled.

Alternative

2 Test doses of 25µg solution 30 min part followed by 50µg every 4hours, maximum of

200µg.

• Oral misoprostol tablet
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Misoprostol tablet cut to 50µg size and administered orally every 4 hourly to maximum 

of 6 doses 

Course of treatment 

Women should be admitted to the hospital from the start of the induction process. Prior to the 

start of the induction they need proper counselling including risks and benefits as well as getting 

consent. 

During the induction process, there is also need for careful assessment of evidence of fetal 

compromise. This includes at least 30 minutes of electronic fetal heart monitoring, auscultation 

and mothers reporting presences of fetal movement. Before starting the induction a clinical 

assessment of fetal growth, amniotic fluid volume placenta location as well as maternal risk 

assessment is recommended.18 

Risks and side effects 

Hyperstimulation 

Serious side effects may occur as a result of over-stimulation of the uterus. Although these are 

primarily seen with high dose or when the wrong route or dosage frequency has been used, they 

may also occur at recommended doses. Serious fetal and maternal complications may occur, 

principally fetal hypoxia and uterine rupture. Studies have shown a greater incidence of uterine 

hyperstimulation with use of misoprostol as opposed to dinoprostone; however, most of these 

studies were conducted using high doses of misoprostol. Dinoprostone is a naturally occurring 

prostaglandin E2 that produces cervical ripening along with uterine stimulation. Preparations of 

dinoprostone can be placed in either the cervix or the posterior fornix and they contain up to 

0.5mg dinoprostone per administration that are inserted 4 to 6 hourly.  In studies using 25µg 

vaginal misoprostol 4 hourly, 50 µg oral misoprostol 4 hourly or 20- 40µg oral misoprostol 

solution 2 hourly, hyperstimulation rates are similar to those in women induced with 

dinoprostone.15 

Uterine rupture 

There have been reports of uterine rupture following misoprostol labor induction with or without 

previous uterine scar. A retrospective chart review was used to select patients who underwent 



LN Page 16 

induction of labor with misoprostol. Women with a history of cesarean delivery were 

retrospectively compared with those without uterine scarring. The rate of uterine rupture (9.7%) 

was significantly higher in patients with a previous cesarean delivery.19 

Meconium staining of the liquor 

The finding of significantly more meconium stained liquor (MSL) with misoprostol compared to 

vaginal or intra-cervical prostaglandins is of interest. It has been suggested that meconium 

passage occurs in response to uterine hyperstimulation, or as a direct effect of absorbed 

misoprostol metabolites on the fetal gastrointestinal tract. An increased rate of MSL in women 

who have ingested castor oil was also previously observed, though causality was not proven. A 

possible direct effect of the castor oil metabolites on the fetal bowel was suggested. It is unlikely 

that the small amount of hydrogenated castor oil found in misoprostol tablets would have any 

pharmacological effect, but the possibility that misoprostol metabolites may directly stimulate 

fetal bowel is of interest. An in vitro effect of misoprostol on isolated rat ileum (as well as 

myometrium) has been shown.15, 16 

Other side effects 

No clinically significant adverse hematological, endocrine, biochemical, immunological, 

respiratory, ophthalmic, platelet or cardiovascular effects have been found with misoprostol. 

Diarrhea is the major adverse reaction that has been reported consistently with misoprostol, 

though usually mild and self-limiting. Nausea and vomiting may also occur. Fever and chills 

have also been reported following high doses.20 

Exposure to misoprostol in early pregnancy has been associated with multiple congenital defects, 

however, mutagenicity studies have been negative and misoprostol has not been shown to be 

embroyotoxic, fetotoxic or teratogenic. The malformation therefore, might be due to disturbed 

blood supply to the developing embryo caused by misoprostol induced contractions.21 

Literature review  

In 2013 the Society of Obstetricians and Gynecologists of Canada published the revised 

guidelines for the induction of labour with the following important definitions: 22 
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1. Induction of labour is the initiation of contractions in a pregnant woman who is not in

labour to help her achieve a vaginal birth within 24 to 48 hours.

2. Successful induction is defined as a vaginal delivery within 24 to 48 hours of induction of

labour.

3. Cervical ripening is the use of pharmacological or other means to soften, efface, or dilate

the cervix to increase the likelihood of a vaginal delivery.

4. Tachysystole refers to > 5 contractions per 10-minuteperiod averaged over 30 minutes.

This is further subdivided into two categories, one with and one without fetal heart rate

changes.

5. Hyperstimulation refers to excessive uterine contractions (tachysystole or hypertonus)

with abnormal FHR changes. This term has been used in multiple induction studies.

Induction of labour (IOL) is indicated when the risk of continuing the pregnancy, for the mother 

or the fetus, exceeds the risk associated with induced labour and delivery. The indication must be 

convincing, compelling, consented to, and documented. 

Induction of labour is usually prioritized by the health care team according to the urgency of the 

clinical situation and the availability of resources.  

In 2014, Malende in his study at a regional hospital in rural KwaZulu-Natal South Africa, 

showed that the three main indications for induction of labour were hypertensive disorders of 

pregnancy (43.6%), post-dates pregnancy (25.9%) and pre-labour rupture of the membranes 

(14.7%).6 Similar findings were also reported by Mbele in Pretoria.2 However, there is 

uncertainty regarding the need to induce labour in patients with mild gestational hypertension 

and mild pre-eclampsia and in whom the maternal and fetal condition is stable at 36 - 37 weeks. 

The hypertension and pre-eclampsia intervention trial at term (HYPITAT study) evaluated 

maternal and neonatal complications in patients with mild gestational hypertension/mild pre-

eclampsia and other more severe grades of hypertensive conditions of pregnancy at 36 - 41 

weeks.23 The results of this randomized trial did not resolve the issue of induction of labour for 

mild hypertension however, as numbers in the subcategories of hypertensive disorders of 

pregnancy were too small to provide answers to this question. Induction of labour for post-dates 



LN Page 18 

pregnancy is also a debatable issue although there is evidence that women with uncomplicated 

pregnancies should be offered induction of labour after 41 weeks. A systematic review of 

elective induction versus expectant management of pregnancy showed that elective induction of 

labour at 41 weeks and beyond is associated with a decreased risk of caesarean section and 

meconium-stained liquor.24 

As with every other obstetric procedure, IOL is associated with risks to both the mother and 

fetus. The goal of labour induction is to achieve a successful vaginal delivery, although induction 

exposes women to a higher risk of a CS than spontaneous labour.25 In his study Mbele reported 

that vaginal delivery was achieved within 24 hours in 52.4% of patients.  The caesarean section 

rate was 42.1%. The common indications for caesarean section were fetal heart rate changes 

(22.8%) and failed induction (12.4%). The maternal morbidity rate was 6.9% this included 33 

primary postpartum hemorrhage (5.9%), nine with abruption placentae (1.6%) and 1 with uterine 

rupture (0.2%). There was one maternal death following uterine rupture.2 The author thus 

concluded that inductions of labour should not be performed solely because of patient or care 

provider preference. 

Before induction, there are several clinical elements that need to be considered to estimate the 

success of induction and minimize the risk of caesarean section. Factors that have been shown to 

influence success rates of induction include the Bishop score (Appendix1), parity (prior vaginal 

delivery), body mass index (BMI), maternal age, estimated fetal weight, and diabetes.26,27 

According to Mbele, Primigravidity, intact membranes, pre-eclampsia and a low Bishop score 

were predictors of an unsuccessful outcome for induction of labour. He proposed his scoring 

system with the above parameters to help in counseling women on methods of delivery when 

they are admitted for induction of labour. It is not suggested that a woman with a low score 

should have a caesarean section, but that the woman be counseled that the chances of a 

successful vaginal birth is low and that caesarean section might be an option. The patient is given 

the final option to decide, and this is also dependent on the clinical condition.  However, the 

score should be tested prospectively on a new population to determine the real value of the 

score.2 (Appendix 2) 

Cervical ripening refers to the softening of the cervix that typically begins prior to the onset of 

labor contractions and is necessary for cervical dilation and the passage of the fetus. Cervical 
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ripening results from a series of complex biochemical processes that ends with rearrangement 

and realignment of the collagen molecules. The cervix thins, softens, relaxes and dilates in 

response to uterine contractions, allowing the cervix to easily pass over the presenting fetal part 

during labor. To increase the success of a vaginal delivery with an unfavorable cervix, several 

effective cervical ripening methods can be applied that include mechanical and pharmacologic 

options. Neither amniotomy nor oxytocin are effective cervical ripening agents and should not be 

used as such. 

A 2012 Cochrane review reported mechanical methods resulted in less tachysystole with fetal 

heart changes than prostaglandin and misoprostol but no difference in caesarean section rates. 

Compared with oxytocin alone in women with an unfavorable cervix, the caesarean section rate 

was reduced with mechanical methods.28 According to an article published in the 2005 

international journal of gyneacology and obstetrics by Langenegger it was observed that oral 

misoprostol was as effective as dinoprostone for induction of labour with no difference in 

frequency of the fetal heart rate abnormalities.29 

A 2009 Cochrane review reported that, compared to placebo, vaginal prostaglandin-E2 increased 

the likelihood of achieving a vaginal delivery within 24 hours.30 

The protocol at New Somerset Hospital (NSH) uses the following misoprostol regime for 

induction of labour:  

One misoprostol tablet 200µg dissolved in 20ml of water. 2 doses of 25 µg (2,5ml) 

solution are given 30 min apart as an initial test dose. This is followed by 50µg (5ml) 

every 4hours, up to maximum of 200µg. Patients have a 30 minute CTG recording before 

and after misoprostol administration. Contractions are palpated every 30 minutes. The 

administration of misoprostol is stopped when contractions are documented. 

This protocol was adopted from the western cape guideline and was modified in line with the 

current practices in the university of cape town teaching hospitals. 

Several studies have compared 25 µg and 50 µg doses. Most studies have found that lower doses 

of misoprostol resulted in more need for oxytocin augmentation and less uterine tachysystole, 

with and without fetal heart rate (FHR) changes, compared to higher doses.16, 17 The induction to 

delivery time was shorter with the higher 50 µg dose.21,30 It has been reported that vaginal 
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misoprostol is more efficacious than oral misoprostol. Mbele reported that oral misoprostol was 

associated with more repeat attempts at induction of labour than vaginal misoprostol.2 

Amniotomy can be used for induction when the cervix is favorable, but the onset of labour is 

unpredictable and often requires oxytocin.  

In a 2001 meta-analysis measuring the safety of amniotomy and intravenous oxytocin for 

induction of labour, amniotomy alone resulted in fewer vaginal deliveries in 24 hours than 

amniotomy plus oxytocin. Amniotomy and oxytocin resulted in fewer instrumental deliveries 

than placebo. However, there was more postpartum hemorrhage and maternal dissatisfaction 

with amniotomy and oxytocin than with vaginal prostaglandins (PG).31 

A 2009 Cochrane review included 61 studies (12 819 women) of the methods of cervical 

ripening and labour induction.32 Oxytocin alone versus vaginal prostaglandins was associated 

with an increase in unsuccessful vaginal delivery within 24 hours (70% vs. 21%). Oxytocin 

versus intra-cervical prostaglandins also had fewer vaginal deliveries (51% vs. 35%) and 

increase in caesarean section rates (19.1% vs. 13.7%). For all women with an unfavorable cervix 

regardless of membrane status, the caesarean section rates were increased (19.0% vs. 13.1%, RR 

1.42, 95% CI 1.11 to 1.82) when labour was induced.32 
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CHAPTER 2: METHODS 

The Primary objectives of the study were:  

1. To determine the pregnancy outcomes of  induction of labour at New Somerset Hospital

2. To describe the demographics of patients undergoing induction of labour at New Somerset

Hospital. 

3. To determine the prevalence of induction of labour at New Somerset Hospital

4. To describe indications for induction of labour at New Somerset hospital

Secondary objectives were: 

1. To compare time and mode of deliver (vaginal delivery with 24hrs and operative deliveries)

between patients having induction of labour for prolonged pregnancy and hypertensive disorders. 

2. To compare mode of delivery (vaginal delivery with 24hrs and operative deliveries with

24hrs) for patients who are HIV positive with those who are HIV negative who are having 

induction of labour . 

3. To describe the adverse maternal outcome and fetal outcome of patients undergoing induction

of labour. 

Study design: 

This was a retrospective cohort study.  We reviewed randomly sampled medical records of 

patients who underwent induction of labour between 01 January 2014 and 31st December2014. 

Study setting  

The study was conducted at New Somerset Hospital maternity ward, which is one of the 

secondary level regional referral health facilities in the Metro West. The Metro West maternity 

services include three levels of care according to obstetric risk factors, location, patient 

population, available skills and services provided. 

Primary (Level 1) facilities include the Midwives Obstetric Units (MOU) and district hospitals. 

The secondary (level 2) hospitals manage patients with intermediate risks and also perform 

obstetric interventions such as caesarean section, instrumental deliveries and well as 
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augmentation of labour. These hospitals are New Somerset Hospital and Mowbray Maternity 

Hospital. Tertiary level obstetrics involves management of patients who will require specialist 

attention and multidisciplinary and other services, such as the intensive care unit (ICU), 

interventional radiology. The tertiary hospital is Groote Schuur Hospital. 

 

The New Somerset Hospital maternity unit has a bed capacity of 62. There are 17 antenatal beds, 

and 39 postnatal beds, and 6 high care beds. In addition, there are 8 labour and delivery beds and 

a 4-bed admissions suite. The Obstetric service at the hospital is staffed with 5 consultants, 4 

registrars, and 5 medical officer, and 4 interns. The consultants cover both obstetrics and 

gynaecology.  

  

Ethical considerations 

All data was treated with confidentially. Patients were identified by study numbers that the 

principal investigator had assigned to each patient; this was linked to the folder numbers. All 

data sources and data collection sheets had a protected password only accessed by the principal 

investigator and was kept in a locked cabinet in the Department of Obstetrics and Gynecology at 

New Somerset Hospital. Patient folders were not taken away from the hospital premises. 

The data collection sheets had no patient identifiers. The data was entered into a spreadsheet in 

the office of the investigator. The computer was password protected and the spreadsheet had an 

access code. 

Consent was obtained from the Provincial Public Health Research Committee and the Hospital 

Chief Executive Officer to use the hospital folders and the hospital data base. 

Ethical approval was granted by the University of Cape Town Human Research Ethics 

Committee (HREC: 628/2016) (Appendix4) 
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Identification of cases 

All folders of women who had an induction of labour using the standard misoprostol regimen for 

induction of labour at New Somerset Hospital from 01 January 2014 to 31 December 2014 were 

recruited into the selection phase of the study according to the inclusion criteria. 

Inclusion criteria 

• Gestational Age of  ≥ 34 weeks

• Live fetus

• Evidence of fetal monitoring

• Misoprostol use as per NSH protocol

Exclusion criteria: 

• Intrauterine fetal death

• Use of other induction agents other than misoprostol

• Use of other misoprostol regimen

• Contraindication to induction of labour

• Previous caesarean section

Statistics and data management  

Sample size  

From the CLINICOM data for 2014 at New Somerset Hospital, the total number of deliveries 

was 6514; out of these 1029 women had inductions of labour. 

We used the sample size for frequency in a population equation to determine the sample size. 

The resultant sample size was 88 patients.  

The population under study which had induction of labour for the year 2014 at New Somerset 

Hospital (N) was 1029 we hypothesized that 50% +/- 10 had successful induction of labour. With 



LN Page 24 
 

confidence limits of 10 % and design effect for the study as 1, the sample size for this population 

was 88 with a confidence interval of 95%. This is illustrated on the below: 

 

 

 

Sample Size for Frequency in a Population 
 

Population size(for finite population correction factor or fpc)(N): 1029 

Hypothesized % frequency of outcome factor in the population (p): 
 
50%+/-10 

Confidence limits as % of 100(absolute +/- %)(d): 10% 

Design effect (for cluster surveys-DEFF): 1 

Sample Size(n) for Various Confidence Levels 
 

 
Confidence Level (%) Sample Size 

  

 
95% 

 
88 

  

 
80% 

 
40 

  

 
90% 

 
64 

  

 
97% 

 
106 

  

 
99% 

 
143 

  

 
99.9% 

 
215 

  

 
99.99% 

 
277 

  
 

Equation 

Sample size n = [DEFF*Np(1-p)]/ [(d2/Z2
1-α/2*(N-1)+p*(1-p)]   

 

 

Data collection  

Folders were retrieved for those identified as having had induction of labour.  

Systematic random sampling was used to identify 88 folders that were sampled. Using the 

integer generator program, RANDOM.COM, which is a computer based program used to 

generate random numbers, 88 random numbers were generated from 1 to 1026.Using these 

numbers, 88 folders were identified and sampled for this study. 

Data was abstracted from the folders that met the inclusion criteria. This was then entered onto a 

data collection form (Appendix 3). Patient details were recorded. This included age, gravidity, 

parity, gestational age, body mass index, hemoglobin level, blood group, HIV status and syphilis 

status. Details of the induction included: indication for induction, evidence of fetal monitoring, 

number of misoprostol doses used, duration of the induction, duration of labour. Interventions 
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that were included were artificial rupture of membranes and use of oxytocin. Maternal adverse 

effects included hyperstimulation, perineal tear, ruptured uterus, episiotomy and postpartum 

hemorrhage. Data on mode of delivery included vaginal delivery with or without instrumental 

delivery and caesarean section with indication. Fetal adverse effects included low Apgar score, 

neonatal resuscitation and neonatal intensive care unit admission. 

Data analysis  

The information obtained from the folders was entered into a data collection sheet on an MS 

Excel sheet. Data was analyzed using Stata version 12.  

Descriptive data was presented as graphs, tables and commentary.  

The analytical data was in two main groups’ categorical and continuous data: the categorical data 

that was parametric was analyzed using chi square test while for the non parametric, the 

Friedman test was used. For continuous data which was parametric T- test was used and non-

parametric data the Wilcoxon sign-rank test was used.  

The descriptive measures of the population included the prevalence of Induction of labour, rates 

and indications for induction of labour, rate of HIV positive mothers that delivered, rates of 

successful vaginal deliveries, rates of failed induction, operative delivery rates, rates of adverse 

maternal outcomes, and rates of adverse fetal outcomes. 

Rate of the induction of labour was calculated as the total number of all patients that had 

induction of labour using misoprostol divided by the total number of deliveries over the same 

period. 

Data on the process of induction of labour was evaluated, including the number of doses used for 

successful and failed induction. Successful induction of labour was defined as a vaginal delivery 

within 24 hrs to 48 hrs of induction of labour. 

The fetal heart rate patterns was classified as reassuring, suspicious and pathological according 

to the Royal College of Obstetricians and Gynecologists (RCOG) guideline for fetal heart rate 

monitoring,47 which is the standard of care in South Africa.  
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The main outcomes that were considered to be important in relation to induction of labour for the 

mother included: 

• Successful vaginal delivery.

• Vaginal delivery rates within 24 hrs to 48hrs

• Operative delivery

• caesarean section

• instrumental vaginal delivery

• vacuum extraction

• forceps deliveries

• Measures of effectiveness

• oxytocin use for augmentation

• Hyperstimulation

• Postpartum hemorrhage

• Perineal tears

The main fetal outcomes included: 

• Meconium-stained liquor

• Five-minute Apgar score of less than seven

• Neonatal resuscitation

• Neonatal encephalopathy as indicated by neonatal intensive care unit admission

The denominator for estimating rates was the total number of deliveries at New Somerset 

Hospital over the same time period. This was obtained from CLINICOM and routinely collected 

hospital statistics. 

Most of the other maternal and fetal outcomes of induction of labour were expressed as 

frequencies and rates.  
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CHAPTER 3: RESULTS 

A total of 88 folders were sampled from 1029 women who had induction of labour during 2014. 

Two folders had missing information. Therefore 86 folders were eventually analyzed. There 

were a total of 6514 deliveries and 1029 of these had induction of labour, giving an induction 

rate of 15.8%. The demographic characteristics of the women who had induction of labour are 

described in table 1 below: 

Table 1: Patient demographic profile 

Patient’s demographics Number  Percentage 

   ( N = 86) 

Age (years) 

≤ 19 7   8.0 % 

20-35 65 76.0 % 

≥ 36 14 16.0 % 

Parity 

P 0 30 35.0 % 

P 1 33 38.0 % 

P 2 15 18.0 % 

P 3  8   9.0 % 

Gestational age (week) 

34 – 37       12 14.0 % 

38 – 40  48 56.0 % 

40 >  26 30.0 % 

Body mass index (kg/m2) 

< 18.5         (under weight)   5   6.0 % 

18.5 – 25      (Normal weight) 14 16.0 % 

25 – 30          (Over weight) 15 17.0 % 

> 30         (Obesity)  52 61.0 % 

HIV status 

Positive       12 14.0 % 

Negative 74 86.0 % 

Rhesus 

Positive       85 98.8 % 

Negative 1   1.2 % 

TPHA 

Positive       1   1.2 % 

Negative 85 98.8 % 

Hemoglobin 

≤ 8.9 4   5.0 % 

9 – 10.9 23 27.0 % 

≥ 11 59 68.0 % 
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Patient’s details: 

Age distribution 

The mean age of the patients was 28.9 years (SD±6.59) with an age range from 16 to 44 years. 

There were 7(8.0%) teenage pregnancies. A total of 65 patients (76.0%) were between the age 

range of 20 to 35 years and 14 patients (16.0%) were above the 35 years old. 

Patient’s parity 

Table 1, shows the parity of the patients, 30 patients (35.0%) were primigravidas, 33 patients 

(38.0%) had delivered once before, 15patients (18.0%) had two deliveries before and 8 patients 

(9.0%) had delivered three time before. 

Gestational age 

The average gestational age at the time of induction of labour was 39.5 weeks with a range 35 to 

42.6 weeks. A total of 74 patients (86.0%) had a gestational age above 38weeks.  

Patients’ height, weight and BMI 

Table 2: Height, weight and BMI 

The mean height of the patients was 1.6 meters (SD± 0.07) with a range of 1.4 to 1.8 meters. The 

average weight for the patients was 79.3kilograms (SD±19.03) with a range of 40 to 133 

kilograms. Table 2, shows the height, weight and BMI distribution of the patients. 

The mean body mass index of the patients was 31.1 kg/m2 (SD±6.82) with a range of 17.7 to 

48.9 kg/m2.  Figure 1, illustrates the body mass index distribution. 

Mean Minimum Maximum SD 

Height 1.59 m 1.4 m 1.8 m 0.07 

Weight 79.3 kg 40 kg 133 kg 19.03 

BMI (kg/m2) 31.09 Kg/m2 17.66 kg/m2 48.85kg/m2 6.82 
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Figure 1: Body mass index 

Baseline blood test results 

Table 1, shows the results of baseline blood tests,85 of the patients (98.8%) were rhesus 

positive,12 patients (14.0%) were HIV positive, 85 of the patients(98.8%) were TPHA negative  

Induction of labour details: 

Indications of induction of labour 

Figure 2, illustrates the indications of induction of labour. A total of 35 cases (40.7%) were 

induced for hypertension in pregnancy, 24 cases (27.9%) for post dates, 8 cases (8.1%) for pre 

labour rupture of membranes, 2 cases (2.3%) for antepartum hemorrhage, 2 cases (2.3%) for 

intrauterine growth restriction and 4 cases (4.7%) for impaired glucose tolerances. The other 

indications for induction of labour accounted for 12 cases (14.0%) and these included, fetal 

macrosomia (n=2), reduced fetal movements at term (n=4), isolated oligohydramios (n=2) and 

previous history of still birth (n=4) 
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Figure 2: Indications for induction of labour 

 

 

Categories of hypertensive diseases in pregnancy 

Hypertension in pregnancy was further subdivided. A total of 11 cases (31.4%) had pre- 

eclampsia, 10 cases (28.6%) had chronic hypertension, 8 cases (22.9%) had chronic hypertension 

with superimposed pre-eclampsia and 6 cases (17.1%) had Gestational hypertension. Figure 3, 

shows the categories of hypertensive diseases in pregnancy. 

Figure 3: hypertensive diseases in pregnancy 

 

 

PROM= prelabour rupture of membranes; HTN =hypertensive diseases in 

pregnacy; APH=antepartum haemorrhage; IUGR =intrauterine growth 

restriction; IGT = impaired glucose tolerance 
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Doses of misoprostol 

A total of 24 patients (28.2%) received full course (200µg) of misoprostol before delivery. Five 

patients (5.8%) received a single test dose (25µg) of misoprostol before they delivered. Table 3, 

shows the number of patients and the doses of misoprostol received. 

Table 3: Number of the patients and doses of misoprostol received  

Doses of Misoprostol  Number  (N = 86) Percentage 

1ST DOSE(25µg) 5 5.9% 

2ND DOSE(25µg) 19 22.4% 

3RD DOSE(50µg) 24 28.2% 

4TH DOSE(50µg) 14 16.3% 

5TH DOSE(50µg) 24 28.2% 

There were 63 patients (73.3%) that delivered within 24hrs of starting the induction of labour. A 

total of 44 patients (69.8%) had successful vaginal delivery and 19 patients (30.2%) had 

caesarean delivery. There were 23 patients (26.7%) that delivered after 24 hours of starting the 

induction of labour. A total of 6 patients (7.0%) had vaginal delivery and 17 patients (19.8%) 

had caesarean delivery. This is shown in table 4 below.  

Table 4: Time to delivery 

TIME TO DELIVERY NUMBER  ( N = 86) PERCENTAGE 

< 24 HRS 

          NVD 

          C/S 

63 

   38 

   25 

73.3% 

    44.1% 

    29.1% 

>24 HRS

          NVD 

C/S 

23 

    6 

    17 

26.7% 

     7.0% 

     19.8% 
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Mode of delivery 

Overall, 44 patients (51.0%) had vaginal delivery and 42 patients (49.0%) had caesarean 

delivery. One of the patients in the vaginal group had an assisted vaginal delivery with forceps. 

Figure 4 shows the mode of delivery.  

Figure 4: Mode of delivery 

 

The main indication for caesarean delivery was the fetal heart changes noted on CTG (n=30, 

72.0 %) followed by failed induction of labour (n=9, 21.0%) and cephalopelvic disproportion 

(n=3, 7.0 %). Figure 5, shows the indications for caesarean delivery respectively. 

Figure 5: Indications for caesarean delivery 
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Interventions during labour 

Figure 6, shows the CTG changes of all the patients undergoing induction of labour. Of all the 

patients undergoing induction of labour (n = 86), 51 patients (61.2%) had a normal CTG before 

delivery, 18 patients (20 %) had a suspicious CTG and 17 patients (18.8%) had a pathological 

CTG. 

Figure 6:  Cardiotocography categories 

Artificial rupture of membranes was performed in 36 patients (41.9%). During labour, 25 

patients (29.1%) had spontaneous rupture of membranes, 14 patients (16.2%) had intact 

membranes and 9 patients (12.7%) had no documentation about the membrane status.  

Oxytocin was used in 20 patients (23.3 %). A further 7 patients (8.1%) required intra-uterine 

resuscitation during labour. Of those requiring uterine resuscitation, left lateral tilt and use of 

fluids was employed in 3 patients (3.5%) while left lateral plus use of fluids and tocolysis using 

salbutamol intravenously was done in 4 patients (4.7 %). Table 5 shows the interventions during 

labour. 
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Table 5: Interventions during labour 

Intervention Number                     (N = 86) Percentage 

CTG  monitoring 86 100% 

Oxytocin use 20 23.3% 

AROM 36 41.9% 

Uterine Resuscitation 7 8.1% 

    Left tilt plus fluids 3 3.5% 

    Left tilt, fluids, tocolysis 4 4.7% 
 

 

Maternal adverse effects 

During labour, 2 patients (2.3%) had hyper stimulation of the uterus. A total of 6 patients (7.0%) 

had postpartum hemorrhage. Of these, 3 patients (3.6%) required medical management only and 

2 patients (2.3%) required blood transfusion. Only 1 patient (1.2%) needed high care admission 

and medical management of postpartum hemorrhage. No patient required all the three 

interventions i.e. High care admission, medical management and blood transfusion. For the other 

outcomes, 8 patients (9.3%) had vaginal tears and 5 patients (5.9%) had an episiotomy 

performed during delivery. There was no patient who had a ruptured uterus. Table 6 shows the 

adverse maternal outcomes. 

Table 6: Adverse maternal outcomes 

Outcome 

Number   
( N = 21) Percentage 

Hyperstimulation 2 2.3% 

PPH 6 7.0% 

   medical management 3 3.6% 

   high care admission 0 0.0% 

   blood transfusion 2 2.3% 

   high care admission plus medical management 1 1.2% 

   high care admission, medical management plus blood 
transfusion 0 0.0% 

Perineal tears 8 9.3% 

Rupture uterus 0 0.0% 

Episiotomy 5 5.9% 
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Fetal outcomes 

This section describes the main fetal outcomes which include fetal weight, five-minute Apgar 

score of less than 7, meconium-stained liquor, neonatal resuscitation and neonatal intensive care 

unit admission. The indications for admission to neonatal intensive care unit are also detailed. 

Fetal weight and Apgar score 

The mean birth weight was 3262.1g (SD±503.77) with a range of 1925 to 4515 grams. The mean 

Apgar score at one minute was 8.4 (SD±1.53) with the lowest score of 1 and the highest score of 

10. At 5 minutes the mean Apgar score was 9.8(SD ± 0.62) with range of 6 to 10. Table 7 shows

fetal weight and Apgar scores 

Table 7: Fetal weight and Apgar score 

Outcome Median Minimum Maximum SD 

fetal weight (grams) 3262.06 1925 4515 503.77 

Apgar score at one 

minute 8.4 1 10 1.53 

Apgar score at five 

minutes 9.81 6 10 0.62 

Meconium stained liquor, neonatal resuscitation and NICU admission 

A total of 38 babies (44.3%) had meconium stained liquor documented at delivery, 47 babies 

(54.7%) had clear liquor documented while one baby (1.2%) had no documentation of liquor 

status. Three babies (3.4%) required neonatal resuscitation upon delivery. There were 10 (11.6%) 

babies that were admitted to NICU. Table 8 shows fetal outcomes.  

Table 8: Meconium stained liquor, neonatal resuscitation and NICU admission 

Outcome Number ( N= 51) Percentage 

Meconium liquor 38 44.3% 

Resuscitation 3 3.4% 

NICU admission 10 11.6% 
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Of the 10 babies admitted to NICU, 2 babies (20.0%) were admitted due to prematurity and 4 

babies (40.0%) due to macrosomia. The other 4 babies were admitted due to prolonged rupture 

of membranes, congenital abnormality and HIE respectively. Table 9 shows indications for 

admission to NICU. 

Table 9: Indications for NICU admission 

Reason For NICU admission Frequency (N = 10) Percentage 

Prematurity 2 20% 

Prolonged rupture of membrane 1 10% 

Congenital abnormality 1 10% 

HIE 1 10% 

IGT 1 10% 

Macrosomia 4 40% 

Comparison data 

Time to delivery and mode of delivery 

Analysis was done between time to delivery and mode of delivery. Mode of delivery was 

grouped in to two, vaginal delivery and caesarean delivery. This was then cross tabulated against 

time to delivery (less than 24hrs and more than 24hrs). There was a significant association 

between mode of delivery and time to delivery (p= 0.005). This is shown in table 10. 

Table 10: Association between mode of delivery and time to delivery 

Time to Delivery 

Mode of delivery ≤24hrs ≥24hrs Total 

Vaginal delivery 38 6 44 

Caesarean Delivery 25 17 42 

Total 63 23 86 

p =0.005 
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Misoprostol Doses and mode of delivery, CTG changes, hyperstimulation 

An analysis was done between the number of misoprostol doses (one to five) received and other 

variables, including time to delivery, CTG changes (normal, suspicious and pathological), 

hyperstimulation (yes and no) and mode of delivery (vaginal delivery and caesarean section).  

When misoprostol doses were tabulated against time to delivery (less than 24hrs and more than 

24 hrs) there was statistically significant difference (p=<0.001). No association was found when 

misoprostol doses was analyzed against CTG changes (p = 0.749). Furthermore misoprostol 

doses were tabulated against hyperstimulation and again there was no statistically significant 

difference found (p =0.539). When misoprostol doses were tabulated against mode of delivery, 

there was statistically significant difference between the groups (p = 0.009). These associations 

are shown in table 11. 

Table 11:  Association between misoprostol doses and time to delivery, CTG changes, 

hyperstimulation and mode of delivery 

Time to 

delivery 

CTG 

abnormalities hyperstimulation Mode of delivery 

Doses of 

misoprostol 
P = <0.0001 

Chi2(1)=49.619 
p=0.749 

Chi2(1)=5.079 
p =0.539 

Chi2(1)=3.113 
p = 0.009 

Chi2(1)=13.420 

Misoprostol doses and maternal outcomes 

A further analysis was done between misoprostol doses received (one to five) and maternal 

outcomes i.e. postpartum hemorrhage, perineal tear and episiotomy. There was no statistical 

significance between doses of misoprostol and postpartum hemorrhage (p = 0.207). The same 

analysis was done with perineal tear and no statistically significant difference was found (p = 

0.125). Finally, misoprostol doses were tabulated against episiotomy, no statistically significant 

difference was found (p = 0.064). See table 12 below. 
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Table 12 Association between misoprostol doses and adverse maternal outcomes 

 PPH Perineal Tear Episiotomy 

Doses 
p = 0.207 

Chi2(1)= 15.672 
p = 0.125 

Chi2(1)= 7.222 
p = 0.064  

Chi2(1)= 8.896 

 

Misoprostol doses and fetal outcomes 

Table 13 shows misoprostol doses when tabulated against neonatal outcomes. There was no 

statistical significance with neonatal resuscitation (p = 0.751), meconium stained liquor (p = 

0.749), Apgar score (p = 0.539). When misoprostol doses were tabulated against NICU 

admission, it was observed that this was statistically significant (p = 0.009). 

Table 13: Association between misoprostol doses and neonatal outcomes 

 
Neonatal 

Resuscitation Meconium  APGAR score NICU 

Doses 
P = 0.751 

Chi2(1) = 1.919 
P =0.749 

Chi2(1)=5.079 
p =0.539 

Chi2(1)=3.113 
p = 0.009 

Chi2(1)=13.420 

 

Oxytocin use and artificial Rupture of membranes, hyperstimulation, CTG changes and 

mode of delivery 

Table 14 shows the association between oxytocin for augmentation of labour when tabulated 

against other interventions during labour against mode of delivery. The study found that there 

was a statistically significant difference between oxytocin use and artificial rupture of membrane 

(p = 0.005), oxytocin use and CTG changes (p = 0.027), oxytocin and mode of delivery (p = 

0.008). The study showed that there was no statistically significant difference between oxytocin 

use and hyperstimulation (p = 0.365).  
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Table 14 Association between oxytocin use and artificial rupture of membranes, 

hyperstimulation, CTG changes and mode of delivery 

AROM CTG hyperstimulation 
Mode of 

delivery 

Oxytocin 
p = 0.005 

Chi2(1)= 13.013 
p = 0.027 

Chi2(1)=7.203 
p = 0.365 

Chi2(1)= 0.821 
p = 0.008 

Chi2(1)=7.139 

Further analysis was made between oxytocin use and CTG changes in patients who had artificial 

rupture of membrane. This was statistically significant (p = 0.036) for normal CTG versus both 

suspicious and pathological CTG as shown in table 15 below. 

Table 15: Association between oxytocin use and CTG changes in patients with artificial rupture 

of membrane   

Oxytocin 

NORMAL 

CTG 

SUSPICIOUS 

CTG 

PATHOLOGICAL 

CTG 

NO 
14 

(73.9%) 
2 

(25.0%) 
2 

(40.0%) 

YES 

6 

(26.0%) 

6 

(75.0%) 

3 

(60.0%) 

TOTAL 
23 8 5 36 

P = 0.036 

Chi2 (2) = 6.645 
Further analysis was done between the two most common indications of induction of labour i.e. 

hypertensive diseases of pregnancy and prolonged pregnancy, and maternal and fetal outcomes. 

Hypertensive diseases of pregnancy and post dates versus Time to delivery and mode of 

delivery 

When hypertension and postdates was tabulated against mode of delivery (vaginal delivery and 

caesarean delivery) and time to delivery, it was noted that most patients delivered vaginaly 

within 24 hrs (post date, n = 11/24 (45.8%) and hypertensive diseases in pregnancy n = 14/35 

(40.0%). For the patients that delivered after 24hrs, most of the delivered via caesarean section 

(post date n = 7/24 (29.2 %) and hypertensive diseases in pregnancy n = 7/35 (20.0 %). This is 

shown in table 16. 
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Table 16: Comparison between indications of induction of labour, time to delivery and mode of 

delivery 

≤24 HRS > 24HRS

NVD C/S NVD C/S 

Hypertension 14/35 (40.0%) 11/35 (31.4%) 3/35 (8.6%) 7/35 (20.0%) 

Post dates 11/24 (45.8%) 4/24 (16.7%) 2/24 (8.3%) 7/24 (29.2%) 

Hypertensive diseases of pregnancy and post dates and fetal outcomes 

An analysis was done between the indication of induction of labour (hypertensive diseases of 

pregnancy and post dates) and fetal outcomes. When an analysis was done to compare 

hypertensive diseases of pregnancy and post dates with the five minute Apgar score and NICU 

admission, it was noted that there was  no statistical significant difference (p = 0.174) and (p = 

0.901). This is shown in table17. 

Table17: Association between indications of induction of labour, HIV status and fetal outcomes 

5 min Apgar score NICU 

Indications of Induction of 

labour (hypertensive diseases 

and postdates) 

P = 0.174 

Chi2(1) = 4.974 

P = 0.901 

Chi2(1)= 0.016 

HIV Status 

P = 0.176 

Chi2(1)=1.835 

P = 0.778 

Chi(2) = 1.772 

HIV status and maternal and fetal outcomes 

Further analysis was done to determine if there were any differences in maternal outcomes in 

terms of mode of delivery (vaginal delivery within 24 hrs and caesarean delivery within 24hrs) 

and fetal outcomes (low Apgar score and NICU admission) for patients who were HIV positive 

or HIV negative. It was observed that there was no statistical significant difference between HIV 

status and mode of delivery within 24hrs (p =0.893). Furthermore, there was no association 

found between HIV status and NICU admission (p = 0.176). It was also noted that no association 
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existed between HIV status and 5 minute Apgar score (p = 0.778). This is shown in tables 17 and 

18. 

Table 18: Association between HIV status and maternal outcome 

NVD  ≤  24HRS C/S ≤ 24HRS 

NEGATIVE 
33 

(86.84%) 
22 

(88%) 

POSITIVE 
5 

(13.16%) 
3 

(12%) 

TOTAL 
38 

(100%) 
25 

(100%) 

P = 0.893 

Chi2(1)=0.182 
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CHAPTER 4: DISCUSSION  

This was a retrospective observational cohort study at New Somerset Hospital. The main 

objective of the study was to describe the maternal and fetal outcomes of inductions of labour 

performed at New Somerset hospital using the standard Western Cape government protocol for 

induction of labour  

Induction of labour rate 

The rate of induction of labour from our study was found to be 15.8%. This was higher than the 

9.6% rate of induction of labour reported at a tertiary hospital in Gauteng as reported by Mbele.2 

Our study was at a secondary level hospital and due to strict referral guidelines to tertiary 

hospitals this leads to very high risk patients being transferred to tertiary hospitals. Tertiary 

hospitals have higher elective caesarean section rate therefore inductions of labour rates are 

higher at secondary level hospitals as opposed to tertiary hospital.  In view of this, more patients 

will be induced at such a facility as compared to tertiary hospital.  

 

In the United Kingdom, the rate of induction of labour is 19.5% and the reported worldwide 

incidence of induction of labour ranges from 3% to 30%.1 The induction rate in this study is 

lower than the UK rate because the study only included patients who were induced using oral 

misoprostol. Subsequently, this study did not include inductions with gestational age less than 34 

weeks or a non viable fetus. 

 

Demographics 

Age 

The average age of this study population was 28.9 years (SD±6.586). It was observed that only 

8% of the mothers were less than 20 years at the time of induction. This agrees with the notion 

that teenage pregnancy has traditionally been considered high-risk pregnancy, especially in 

developing countries. According to World Health Organization data, about 16 million women 

aged between 15–19 years old give birth each year, about 11% of all births worldwide.33 A study 

by Shaikh found that teenage pregnancies are associated with increased risk of unfavorable 

obstetric outcome including pregnancy induced hypertension, preterm delivery, caesarean 
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delivery, stillbirth and low birth weight.34 In this study population of teenage pregnancies, 42.9% 

had pregnancy related hypertension and 28.6% delivered by cesarean section. 

 

Our study also noted that 16% of the patients were above 35 years old at the time of induction. 

The average age of childbirth is rising markedly worldwide. In the United Kingdom (UK) the 

proportion of maternities in women aged 35 years or over has increased from 8.0% in 1985–87 

to 20% in 2006–8. According to the eighth report on confidential enquiries into maternal death in 

the UK, it reported that multiple adverse maternal, such as pre- eclampsia and diabetes and fetal 

outcomes associated with advanced maternal age and that induction of labour in older mothers is 

widely practiced as an intervention perceived to reduce the some of the risks especially of late 

stillbirth.35  

 

The National Institute for Health and Clinical Excellence (NICE) recommends that the risks and 

benefits should be discussed with the woman. From this study of patients who were above 35 

years (n = 14), no patient had impaired glucose tolerance, eight patients (57.0%) had 

hypertensive diseases of pregnancy and seven (50.0%) had caesarean delivery. These rates were 

higher than those of the younger women pregnancy. 

 

 

Parity 

Findings from this study showed that 35.0% of the patients were primigravida compared to 53% 

reported by Mbele. Of these, 33.0% had pregnancy related hypertension, 23.0% delivered after 

24hrs and 56.7% had caesarean delivery. According to Mbele, primigravidity, intact membranes, 

pre-eclampsia and a low Bishop score were predictors of an unsuccessful outcome for induction 

of labour. He proposed the Mbele scoring system with the above parameters to help in 

counselling women on methods of delivery when they are admitted for induction of labour.2 

 

Gestational age 

The neonatal risks of late preterm and early term births are well established. The timing of 

delivery must balance the maternal and newborn risks of late preterm and early term delivery 

with the risks of further continuation of pregnancy. Decisions regarding timing of delivery must 
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be individualized.36 Our study found that the average gestational age at the time of induction of 

labour was 39.5 weeks with 86.0% of the patients having a gestational age above 38weeks.This 

is in keeping with international best practice. 

Body mass index 

Basu and Jeketera in their study that observed the prevalence of obesity and its effect on 

maternal and fetal outcomes among pregnant women at the Johannesburg Hospital concluded 

that 44.0% of the study population was obese or morbidly obese and that gestational diabetes, 

urinary tract infection and failed induction of labour were significantly more common among 

morbidly obese women. There was no seasonal variation in BMI.37  

 

Graves published an article in 2005 that showed that cesarean delivery was associated with 

obesity and nulliparity.38 There was also a significant association between high BMI and the risk 

of induction of labour. In this study, 61% of the population were obese, 5.7 % had impaired 

glucose tolerance. However, in terms of mode of delivery 62.0% of the obese patients had a 

caesarean delivery.  

 

HIV status 

According to the 2012 National Antenatal Sentinel HIV & Herpes Simplex Type-2 Prevalence 

Survey in South Africa, the overall HIV prevalence estimate among antenatal women was 

29.5%. The Western Cape provincial HIV prevalence amongst antenatal women was 16.9%.39 It 

was noted that 14.0% of our study patients were HIV positive. This low rate may reflect the 

population referred to new Somerset hospital but could also be due to other factors, for example 

HIV positive patients may have high elective caesarean section rate but the study was not 

powered to detect this difference. From our study there was no statistical significance between 

HIV status and mode of delivery within 24hrs (p = 0.893). There was no association found 

between HIV status and NICU admission (p = 0.176). We also found no association between 

HIV status and five minutes Apgar score (p = 0.778) 

Indications for induction 



LN Page 45 
 

The three main indications of induction of labour were hypertension in pregnancy (40.7%), 

prolonged pregnancy (27.9%) and pre labour rupture of membranes (8.1%). These were also the 

main indications of induction of labour reported by Mbele and also by Malende.2, 6 Hypertensive 

conditions in pregnancy are among the most common indications for induction of labour 

globally. However, there is uncertainty regarding the need to induce labour in patients with mild 

gestational hypertension and mild pre-eclampsia and in whom the maternal and fetal condition is 

stable at 36 - 37 weeks.  

The HYPITAT study evaluated maternal and neonatal complications in patients with mild 

gestational hypertension/mild pre-eclampsia and other more severe grades of hypertensive 

conditions of pregnancy at 36 - 41 weeks.23 The results of this randomized trial did not resolve 

the issue of induction of labour for mild hypertension as numbers in the subcategories of 

hypertensive disorders of pregnancy were too small to provide answers to this question.23 In our 

study when hypertension in pregnancy was subdivided, it was observed that 30% had pre- 

eclampsia, 28% had chronic hypertension, 25 % had unclassified hypertension and 17% had 

Gestational hypertension. This study was not designed to evaluated maternal and neonatal 

complications in patients with mild gestational hypertension/mild pre-eclampsia and other more 

severe grades of hypertensive conditions of pregnancy.  

Induction of labour for post-dates pregnancy is also a debatable issue, although there is evidence 

that women with uncomplicated pregnancies should be offered induction of labour after 41 

weeks. A systematic review of elective induction versus expectant management of pregnancy 

showed that elective induction of labour at 41 weeks and beyond is associated with a decreased 

risk of caesarean delivery and meconium-stained liquor.24 However; this implies that women 

should have an ultrasound scan before 20 weeks’ gestation to be certain of the gestational age. 

This may not be practical in rural areas of South Africa. This is not only owing to the shortage of 

trained personnel and equipment, but also because many women do not present themselves for 

antenatal care before the 20th week of gestation. In this study, prolonged pregnancy was the 

second commonest indication of induction. 

 

During the study, when patients who had prolonged pregnancy were compared to those with 

hypertensive diseases in pregnancy, it was observed that more patients with prolonged pregnancy 
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delivered vaginally with 24hrs (45.8% vs. 40.0%). For those patients with prolonged pregnancy 

who delivered within 24hrs, 16.2% had caesarean delivery versus 31.4% of hypertensive 

diseases in pregnancy. Most patients had caesarean delivery after 24 hrs (29.2% post dates Vs 

20.0% hypertensive diseases in pregnancy) this could be attributed to failed induction of labour. 

During the study setting, all patients being induced for hypertensive diseases in pregnancy are 

categorized as induction to proceed. This means that the patient has to be reassessed after 

completing the full dose of misoprostol whether they need urgent delivery via caesarean section 

(as failed induction of labour) or to proceed with the other forms induction agents. This could 

have contributed to the high caesarean section rate in the hypertension in pregnancy group that 

delivered within 24 hrs. 

 

When patients with hypertensive diseases of pregnancy and post dates were compared 

specifically looking at fetal outcomes i.e. 5 minute Apgar score and NICU admission, we noted 

no statistical association, (p = 0.174) and (p = 0.901) respectively, between the two groups of 

patients. 

Mode of delivery 

The goal of labour induction is to achieve a successful vaginal delivery, although induction 

exposes women to a higher risk of a caesarean delivery than spontaneous labour.25 In his study, 

Malende found that 59.8% of the patients had a normal vaginal delivery and 40.2% had a 

caesarean delivery. He also found that there was an increase in the caesarean delivery rate with 

increasing duration of induction of labour, although the caesarean delivery rate for inductions 

taking longer than 48 hours did not increase above the rate for inductions taking between 24 and 

48hours.6 In our study however, it was observed that 51% of the patients had vaginal delivery 

and 49% of the patients had caesarean delivery. Similar finding were also observed that 74% of 

the 23 patients that delivered after 24hrs had a caesarean delivery rate.  

In this study, we noted that the rate of assisted vaginal delivery was very low, only one of the 

patients had forceps delivery. The fall in prevalence of operative vaginal delivery has been 

observed for several years. Some of the factors contributing to this decline include, lack of 

training, lack of supervision, fear of litigation, patient preferences, inadequate analgesia for 
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patients in labour and the changes in the management of labour in patients who are HIV 

positive.40   

The main indication for caesarean delivery was fetal heart changes (72 %) noted on CTG. Of the 

CTG changes, 20 % were classified as suspicious and 18.8% having a pathological CTG. This 

contributed to the high caesarean rate. Without fetal scalp pH facilities, the appropriateness of 

the caesarean sections cannot be determined. In a randomized controlled trial by Rozenberg that 

compared intravaginal misoprostol and dinoprostone vaginal insert in pregnancies at high risk of 

fetal distress, the finding was that misoprostol does not significantly increase the risk of fetal 

distress.41 

The other indications for caesarean delivery were failed induction of labour (21%) and 

cephalopelvic disproportion (7%). Definitions of failure of induction of labour vary. In general, 

failed induction of labour means that the woman does not enter active labour, or that the cervical 

score does not improve, or that the cervix does not dilate more than 3 cm over a 12-hour period 

in the presence of ruptured membranes and oxytocin use.42 For this study, if a patient had any of 

the above she was classified as failed induction of labour. However, it must be recognized that 

failed IOL is not automatically an indication for caesarean delivery. Each case must be 

reassessed clinically and the indications for induction reviewed in terms of harms and benefits to 

mother and fetus. All being well, repeat induction of labour can be considered after 24hrs. 

Women must be told of this possibility at the initiation of the primary induction of labour, and 

that repeat induction of labour might improve the chances of vaginal birth while minimizing 

harm to mother and fetus. 

 

Misoprostol Doses and time to delivery  

 

According to the Society of Obstetricians and Gynaecologists of Canada’s revised guidelines 

for the induction of labour, successful induction is defined as a vaginal delivery within 24 hours 

of induction of labour.22 This study noted that 44.1% patients had successful vaginal delivery 

within 24hrs of starting the induction of labour. The study also found that 28.2% of the patients 

required a full course (200µg) of misoprostol before delivery. Of these 5 patients delivered 

within 24hrs of starting the induction of labour while nineteen patients delivered after 24hrs of 
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starting the induction of labour. A total of 10 (11.6%) patients required a second cycle of 

misoprostol.  

In his study Mbele reported that vaginal delivery was achieved within 24 hours in 52.4% of 

patients. He also showed that 15% of the patients required a repeat course of misoprostol. In 

Mbele’s study, the induction protocol used a total 200 µg oral misoprostol given 2 hourly in 

titrated doses.2 While Malende in his study reported that vaginal delivery within 24hrs was 

achieved in 44.4% of the patients and their induction protocol used a combination of oral and 

vaginal misoprostol.6 Both their protocols used lower doses of misoprostol of 20 µg as opposed 

to this protocol that uses 50 µg of misoprostol. The rate of successful vaginal delivery was lower 

in our study compared to the other studies above because most patients had induction of labor 

due to hypertension and ended up having a caesarean delivery with 24hrs. Other factors that may 

affect the induction-delivery interval are maternal ethnicity, weight, body mass index and age, 

gestational age, fetal weight and the Bishops score.6  This was a retrospective study, that is, there 

was poor or lack of documentation of certain parameters especially Bishop Score making it 

unable to analyze these factors because of missing data in the patients’ charts. However, from the 

comparison data available, there was a significant association between misoprostol doses and 

time to delivery (p =<0.001) as well as misoprostol doses and mode of deliver (p = 0.009).   

Interventions 

Artificial rupture of membranes 

Intentional artificial rupture of the amniotic membranes during labour is one of the most 

commonly performed procedures in modern obstetric and midwifery practice. This was 

confirmed in this study where 41.9% patients had artificial rupture of membranes. However 

artificial rupture of membranes was not allowed in all HIV positive patients irrespective of their 

viral load.  Smyth and Alldred did a systematic review determining the effectiveness and safety 

of amniotomy alone for active management of labour. They found no evidence of shortening 

labour when using amniotomy alone. They also found that amniotomy was associated with an 

increased risk of delivery by caesarean section compared to women in the control group, 

although the difference was not statistically significant. They recommended that amniotomy 

should not be introduced routinely as part of standard labour management and care.43 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Smyth%20RM%5BAuthor%5D&cauthor=true&cauthor_uid=17943891
https://www.ncbi.nlm.nih.gov/pubmed/?term=Alldred%20SK%5BAuthor%5D&cauthor=true&cauthor_uid=17943891
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Oxytocin use 

On oxytocin usage, this study found that oxytocin for augmentation of labour was used in 23.3% 

of the patients. However, Bugg in his study about outcomes of labours augmented with oxytocin 

found that only 51.1% of women who received augmentation achieved a normal vaginal delivery 

compared with 76.5% of women who did not need augmentation. Contributory factors to this 

disparity included a greater number of caesarean deliveries, and assisted vaginal deliveries 

performed among augmented labours as compared to normally progressing labours.44 From an 

analysis of patients that had oxytocin use after artificial rupture of membrane, this study 

observed that there was a significant increase in CTG changes (p = 0.036). Of the patients that 

had augmentation of labour after AROM, 75% had caesarean delivery and 67 % had CTG 

changes. The added effect of misoprostol, AROM and oxytocin could have a direct effect on the 

increasing the uterine contractions leading to CTG changes. 

 

Adverse maternal outcomes  

 

In this study the serious maternal adverse incidents directly associated with induction of labour 

such us fever, pyrexia and diarrhea were not included because most of this information was not 

documented in the patient records. Hofmeyr reported that 30 - 40% of patients who undergo 

induction of labour with misoprostol experience these side-effects.45 In our practice the side-

effects of misoprostol may not be recorded, or patients may not take it seriously enough to report 

it. Furthermore, these side-effects may be dose related and are probably more frequent with high 

doses of misoprostol.46 

Uterine hyperstimulation is overall more common when misoprostol is used for labor induction 

compared to dinoprostone; with an increased rate of uterine hyperstimulation with fetal heart rate 

changes.5 In studies using 25µg vaginal misoprostol 4 hourly, 50 µg oral misoprostol 4 hourly or 

20- 40µg oral misoprostol solution 2 hourly, hyperstimulation rates are similar to those in 

women induced with dinoprostone.15 This study had a hyperstimulation rate of 2.3%. This low 

rate could be due under reporting.  It was also observed that 8.1% of the patients required uterine 

resuscitation. The main techniques of uterine resuscitation were left lateral tilt, use of 

intravenous fluids and tocolysis. It was noted that a combination of all the three techniques was 

commonly used. These routine interventions are considered to be standard procedures for 
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treating suspected fetal hypoxemia during a non reassuring fetal heart rate pattern and little data 

exist about their efficacy in improving fetal oxygen status. 

The other maternal outcomes were vaginal tears (9.3%), episiotomy (5.9%) and postpartum 

hemorrhage (7.0%). There was no patient who had a ruptured uterus from the sample size and 

during the induction period that year.  Of the patients with postpartum hemorrhage, 3.6% 

required medical management only and 2.3% required blood transfusion. Only 1.2% of all the 

patients with postpartum hemorrhage needed high care admission and medical management of 

postpartum hemorrhage.  

There have been reports of uterine rupture following misoprostol labor induction with or without 

previous uterine scar.  In a retrospective review by Aslan and Unlu, women with a history of 

cesarean delivery had a significantly higher rate of uterine rupture of 9.7% when compared with 

those without uterine scarring.19 Plaut and Schwartz also concluded that misoprostol may 

increase the risk of uterine rupture in the patient with a scarred uterus.47 Of concern is that in the 

Mbele study there was 1 patient with uterine rupture without any risk factors for uterine rupture. 

The rupture of the uterus was unexpected at that low dose of misoprostol. Hofmeyr and 

Gülmezoglu reported that rupture of the uterus has been documented in a nulliparous patient who 

received as little as 100 µg of oral misoprostol.16 Misoprostol can cause excessive uterine 

activity and uterine rupture, meaning that it is a prerequisite for a patient to be closely monitored 

during labour induction. Our study had no case of ruptured uterus.  

Fetal outcomes  

Apgar score 

This study noted that the mean Apgar score at 5 minutes was 9.8(SD ± 0.62) with range of 6 to 

10, with 98.8% of the babies having an Apgar of ≥ 7 at 5 minutes. Three babies (3.4%) required 

neonatal resuscitation upon delivery. However only one baby was admitted to NICU due to 

suspected hypoxic ischemic encephalopathy. This is a matter of concern and implies that 

intrapartum care may have been suboptimal. This study did not include details about intrapartum 

care, but failure to provide good-quality intrapartum care has been identified as a factor 

contributing to high perinatal morbidity and mortality in South Africa.18 With a caesarean 

delivery rate of 49% and that 72 % of the caesarean deliveries were done due to n CTG changes, 
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this could have contributed to the improved fetal outcomes in this study. However since only 

babies in the sample size were assessed it is possible that in the larger sample size over a longer 

period be studied, it may show more cases of hypoxia. 

 

 

Fetal weight 

The mean birth weight in this study was 3262.1g (SD±503.77) with a range of 1925 to 4515 

grams. Of the 10 babies admitted to NICU, 2 babies (20%) were admitted due to prematurity and 

4 babies (40%) due to macrosomia. This study however excluded all pregnancies induced at less 

than 34 weeks. According to the American College of Obstetricians and Gynecologists and the 

committee on the obstetric practice report, the neonatal risks of late preterm births and early term 

births have been established. However, maternal, fetal and placental complications at this 

gestation may warrant delivery. From this study 12 patients delivered before 37 completed 

weeks, 10 patients had hypertensive disease of pregnancy and 2 had prolonged rupture of 

membranes warranting delivery before term. 

Meconium 

It was observed that a total of 38 babies (44.3%) had meconium stained liquor documented at 

delivery, 47 babies (54.7%) had clear liquor documented while one baby (1.2%) had no 

documentation of liquor status. The higher rate of meconium staining of the amniotic fluid was 

not associated with any adverse effect on the baby. The meconium staining could be a direct 

effect of the misoprostol on the baby's gut or could be due to the post mature fetus as report in 

other studies.15,16 In this study, the rate of meconium stained liquor was lower in post dates 

patients compared to others patients (39.5% Vs 60.5%). 
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Limitations 

However, this study had some limitations. The major limitations were that this was a 

retrospective study design and random sampling was done as opposed to using all the patients 

over a 1year period. It was challenging to retrieve all the patients’ folders and in addition, some 

of the patients’ folders had some information missing due to poor documentation. 

It can be acknowledged that information on Bishop Score would have been helpful, since this 

assists in predicting if induction of labour would be required. The Bishop score also contributes 

to the method of induction of labour as well as the outcome of induction of labour. 

Unfortunately, this information was difficult to find despite the provided standard pre induction 

admission form that doctors are supposed to fill out before starting the induction.  

In this study, relatively few babies were admitted to the NICU. The final outcome of the babies 

was difficult to retrieve from the patient records as most of the baby’s records are kept separately 

from the maternity records.  

Many potential confounding factors were explored but did not account for all. For example, 

hemoglobin level, gestational age at booking and antenatal course, may be associated with 

increased rates of complications. It was challenging to disentangle the different stages of labour 

and these were rather grouped together as from induction to time to delivery, leading to some 

difficulty in interpretation. 
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CHAPTER 5: CONCLUSION 

In this study, it was observed that the rate of induction of labour was 15.8% which was higher 

than the 9.6% rate of induction of labour reported at a tertiary hospital in Gauteng. 

In terms of the indications of induction of labour, hypertensive diseases in pregnancy, post date 

cases and pre labour rupture of membranes were observed to be the three most common reasons 

for induction of labour. Hypertensive diseases in pregnancy is the commonest indication for 

induction of labour in this study and globally. 

Successful vaginal delivery was achieved in 51% of the study population. The caesarean section 

delivery rate was also high mostly due to CTG changes, underlining the importance of intense 

fetal monitoring during induction of labour. 

Despite the limitations, this study has shown that the current induction protocol is associated 

with acceptable maternal and fetal outcomes. There was a low rate of hyperstimulation, no 

uterine rupture, and maternal morbidity. There was a low rate of low Apgar score at 5minutes 

and a low rate of induction related neonatal morbidity.  
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APPENDICES 

APPENDIX 1 

APPENDIX 2 

MBELE SCORE 

Parameters 0 1 2 3 

Parity 

Primiparous 

Multiparous 

Pre-eclampsia yes No 

Rupture of membranes No Yes 

Bishop score 

 ≤ 3 

4-6  ≥7 
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APPENDIX 3 

DATA COLLETION 

1. Patient  data

• Study number

• Age in years

• Gravidity

• Parity

• Gestational age in weeks

• Method of calculating gestational age

• BMI, Weight , Height and MUAC

• Booking bloods: HIV Status, Blood group, syphilis test and HB

2. Indication for induction

3. Use of misoprostol

• 1st dose, 25g

• 2nd dose,25g

• 3rd dose,50g

• 4th dose, 50g

• 5th dose,50g

4. CTG monitoring and changes

5. Duration of starting induction to delivery interval

• Induction to labour/delivery

6. Need for augmentation of labour with oxytocin

7. Rupture of membranes

• SROM

• AROM

• Meconium stained liquor yes/no

8. Uterine resuscitation
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• Fluid infusion

• Left lateral position

• Oxygen therapy

• Tocolysis

9. Mode of delivery

• Spontaneous vagina delivery

• Assisted vaginal delivery

• Forceps

• Vacuum extraction

• Caesarean section

• Indication for caesarean section

10. Maternal Adverse outcomes

• Perineal tear

• Uterine rupture

• Episiotomy

• Postpartum hemorrhage

11. Hyperstimulation of the uterus yes/no

12. Fetal outcomes

• Weight

• Apgar scores 1 and 5 mins

• Neonatal resuscitation yes/no

• Admission to NICU yes/no

13. Indications for NICU admission
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