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ABSTRACT 

Introduction: Body mass index (BMI) has many medical implications. High BMI has been 

shown to increase the risk of certain obstetric complications. Induction of labour (IOL) is a 

common obstetric intervention and the various outcomes of IOL have been well documented. 

Failed induction is a possible outcome of IOL and various physiologic and anatomic factors 

including BMI have been cited as possible risks. Local studies are lacking on how BMI may 

affect the process of IOL and that was the purpose of this study. 

 

Objective: To determine the association between body mass index in early pregnancy and the 

outcomes of induction of labour at Kenyatta National Hospital. 

Study setting: The study was conducted in the Kenyatta National Hospital labour ward. 

Study design: A comparative cross sectional study. 

Study population: The study included pregnant women planned for induction of labour with 

misoprostol. A total of 204 women were included with 103 women having normal BMIand 101 

women with BMI of 25or above. 

Study methodology: Between the months of June and October 2018, eligible women were 

recruited consecutively into the study once a decision to induce labour was made. Baseline data 

was obtained and they were then allowed to continue with IOL as per the Kenyatta National 

Hospital protocol until delivery of the baby. Outcomes of interest were recorded after the mother 

had delivered. These outcomes included failed induction of labour, the mode of delivery, the 

neonatal APGAR score at five minutes, the need for augmentation of labour and any fatal 

maternal or neonatal outcomes. 

Results: Most of the women in the study were in their second decade of life, married, self 

employed or unemployed. The women with high BMI were more likely to have had a prior 

delivery and they gave birth to heavier babies. The indications for IOL included postdatism, 

reduced foetal movements at term, rhesus negative blood type and elective induction at term. The 

overall rate of failed IOL was 11.8%, Caesarean section rate was 28.4% and 60.2% of all the 

women who achieved labour required augmentation with oxytocin. The most common indication 

for Caesarean section was failed induction in the high BMI group and prolonged labour in the 

normal BMI group. The Caesarean section rate did not significantly differ between the two 

groups. The rate of failed IOL was higher in the high BMI group (OR 3.5; CI 1.3, 9.2; p 0.008) 

as compared to the normal weight women. A high BMI change during pregnancy was however 

not associated with higher odds of the outcomes. 
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Conclusion: High early pregnancy maternal BMI is associated with a higher likelihood of failed 

IOL. After induction of labour at term with misoprostol, women with above normal BMI are 

more likely to go for Caesarean section due to failed IOL as compared to normal BMI women. 

Recommendations: Women should be counselled about achieving appropriate weight 

preconceptionally. Those with high BMI and undergoing IOL should also be informed about 

possible outcomes of induction of labour, including a higher risk of induction failure. Further to 

this, various ways of achieving labour in overweight and obese women should be explored. 
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INTRODUCTION 

Body mass index (BMI) is a measure of body fat based on height and is calculated as a person's 

weight in kilograms divided by the square of height in meters. BMI is useful in screening for 

people who may be at risk of certain health conditions based on the amount of fat in their body. 

Based on BMI, people are categorized as underweight, normal weight, overweight and obese. An 

adult with a body mass index of below 18.5 is considered underweight while that of between 

18.5 and 24.9 is considered normal. Individuals with BMI equal to or above 25 are considered 

overweight. A body mass index of equal to or greater than 30 kg/m2 is considered obese. Among 

the obese, three broad categories have been defined as class I with BMI of between 30 but less 

than 35, class II with a BMI of equal to 35 but less than 40 and class III with BMI equal to or 

more than 40(1).  

According to WHO, by the year 2014, more than 1.9 billion adults, 18 years and older, were 

overweight. Of these over 600 million were obese. Sedentary life and an increased intake of 

energy-dense foods rich in fats are important factors in causation of obesity(1,2).Obesity is likely 

to become a major health issue in Kenya because other than the two stated factors, a desire to 

have a larger body size has also been observed in low socioeconomic urban areas of Kenya(3). In 

addition to this, it is estimated that 62% of women aged 15-49 years do not engage in physical 

activity that is likely to reduce their risk of non-communicable diseases as recommended by 

WHO(4). Extremes spectra of malnutrition exist in Kenya, such that some rural areas and urban 

slums suffer under nutrition while other urban areas and some rural areas suffer obesity. 

Failed induction of labour is one of the obstetric complications that lead to an increase in the 

caesarean section rates. Local studies have found an induction of labour failure rate as high as 

32%(5). It is good to know all the factors that contribute to induction of labour failure in order to 

address them and better manage women undergoing this process. Since there is expected 

population difference on progress of labour after induction due to varying body forms, it would 

be important to see whether weight influences induction outcomes in a Kenyan population, and 

this was the purpose of this study.  
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LITERATURE REVIEW 

 

Maternal BMI and pregnancy outcomes 

High maternal body mass index (BMI) in pregnancy is associated with various risks to both the 

mother and the baby. Obese pregnant women have a higher risk of developing gestational 

diabetes mellitus, preeclampsia, venous thromboembolism, spontaneous abortion and sleep 

apnoea. Babies born to obese mothers are also at risk of congenital malformations, macrosomia 

and still birth (6–14).  

In a study of 24,505 singleton pregnancies in Denmark, maternal obesity was associated with 

more than double the risk of stillbirth and neonatal death(15). A local study, which included 400 

women who delivered at the Kenyatta National Hospital (KNH), increased early pregnancy 

maternal BMI presented similar adverse maternal and foetal outcomes. According to these 

authors, increased maternal BMI was found to be associated with increased risk of pregnancy 

induced hypertension, preeclampsia, foetal macrosomia, post term pregnancy, induction of 

labour(IOL) , caesarean delivery and still births(14). When 186,087 primiparous women in 

Sweden were included in a population study, high maternal BMI in the first trimester and a 

greater change in BMI during pregnancy were associated with longer gestation and increased 

risk of postdates pregnancy(16).  

Obesity is also associated with a higher risk of caesarean section. Poobalan and colleagues were 

able to demonstrate this after a Meta analysis of 11 published cohort studies. According to them, 

the pooled Caesarean delivery risk increased by 50% in overweight women and was more than 

double for obese women compared with women with normal BMI(17). 

Due to the risks associated with obesity in pregnancy, professional bodies like ACOG and 

RCOG recommend pre-conception weight loss. When this is not achieved, then in the antenatal 

period, obese women should be screened for gestational diabetes and their risk of venous 

thromboembolism assessed(6,13,18).  

Low maternal body mass index on the other hand is mostly associated with preterm delivery. In a 

meta-analysis of 78 studies conducted by Hanz et al, underweight women were found to have a 

higher risk of preterm delivery and low birth weight babies(19). Near similar conclusion was 

reached after a study of 437,403 births and the authors recommended a consistent weight gain of 

0.23kgs to 0.68kgs per week in order to reduce the associated risks(20). 
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Weight gain in pregnancy 

Pre-conception BMI is considered important in considering the risk a woman has in pregnancy. 

However, where no such record exists, it is recommended that BMI be calculated in the first 

trimester as the mean weight and body composition does not change much in early pregnancy 

(13). In the first trimester, it is considered normal for women to gain between 0.5 to 2 kilograms. 

Thereafter, normal weight gain is different for the obese and the non-obese. A total gestational 

weight gain of between 5 to 9 kilograms is normal for obese women, while 7 to 11.5 kilograms is 

the expected gain for the overweight. For the women with normal BMI, a total gestational weight 

gain of 11.5 to 16 kilograms is the normal and for the underweight, 12.5 to 18 kilograms(21).  

It is estimated that every 3 kilograms of weight gained in pregnancy, the BMI increases by 

approximately 1 unit(22). The benefit of intentional weight loss in pregnancy as a means to 

reduce the risks of obesity is unclear and may increase the risk of small for gestational age 

foetus(23). 

 

Maternal BMI, parturition and Induction of Labour 

Molecular studies have been done to try and elucidate how BMI affects pregnancy and 

parturition. There are suggestions that obesity might cause changes to the placenta, amnion, 

cervix and myometrium that that may alter foetal development and the onset and synchronization 

of parturition(24).    

Pre-clinical human and animal model studies suggest that a maternal high fat diet may lead to 

reduced utero-placental blood flow which can compromise the foetus(25) and a reduction in 

connexin-43(26)and oxytocin receptor expression(27)which are important markers of uterine 

contractility. In other studies, high leptin levels have been implicated on reduction of uterine 

contractility(28,29). In vitro studies measuring myometrial contractility and calcium levels have 

also found lower contractility and calcium levels in the obese women(30). 

Such studies as these may provide insight into how best to manage obese women in pregnancy. It 

is also because of such studies  that debate may arise on whether perhaps optimized induction 

and augmentation regimens may be necessary to enhance the chances of vaginal delivery in 

obese women(24). 

Delivery in women with high BMI also carries additional risks as compared to normal weight 

counterparts. Vaginal delivery in these women is associated with ineffective uterine contractility 

and concomitant labour arrest which raises the risk of caesarean section(31,32). The arrest is 

mostly observed as prolongation of the first stage of labour(33). One can then wonder if women 

with high BMI should be allowed more adequate time for trial of labour. The flipside to this is 

the fact that abdominal obesity can also present a challenge in foetal monitoring during labour. 
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On the same, the risk of non elective caesarean section due to foetal distress has also been found 

to be higher with raised maternal BMI(31). 

 The rate of failure of trial of labour in women with prior caesarean deliveries is also higher in 

obesity. In a study of 14,142 women undergoing trial of labour after previous caesarean delivery, 

Hibbard et al. found that increasing BMI was associated with a high rate of failure and an 

increase in uterine rupture rates(34).  

Caesarean section delivery in the obese also presents its own technical difficulties. Obesity is 

considered a risk factor for wound infection, more surgical blood loss and longer operation 

time(35).The risk of endometritis is also higher in the morbidly obese patient(36). Post 

operatively, the obese patient also has a high risk of developing thromboembolism. 

Induction of labour has been defined by the WHO as the process of artificially stimulating the 

uterus to start labour(37). It is estimated that up to 25% of all deliveries at term in developed 

countries are induced(38) while at KNH, the rate is estimated at 12.7%(39). Induction of labour 

is recommended when the benefits to either the mother or the foetusoutweigh the gains of 

continuation of the pregnancy. These circumstances can be absolute indications, where induction 

is the only safe way to ensure the well being of either the mother or the baby, or relative 

indications where there is no major risk and induction is done for convenience reasons. 

Common indications for induction of labour include pregnancy beyond 41 weeks gestation, 

premature rupture of membranes, chorioamnionitis, hypertensive disorders at term, foetal death 

in utero among others. Another contentious emerging indication is maternal request for 

convenience purposes(40).  

Conditions where induction of labour is not recommended include women with a caesarean 

section scar, when the gestation is unknown(38), when there is foetal compromise(40) and in 

cases where vaginal delivery is contraindicated. 

There are various methods for induction of labour. They can be pharmacologic, mechanical or 

natural. The WHO approves the use of prostaglandins, oxytocin or mechanical dilation with a 

balloon catheter as methods of induction of labour(38). These are the methods used at Kenyatta 

National Hospital. The prostaglandins available locally are misoprostol a prostaglandin E1 

analogue where at term, a dose of 25ug six hourly orally or vaginally for 24 hours is 

recommended, and dinoprostone a prostaglandin E2 analogue inserted vaginally in the posterior 

fornix six hourly and repeated once if labour is not achieved. Prostaglandins used as induction of 

labour agents have the unique capability to ripen the cervix and at the same time increase the 

tonicity of the uterus. 

Oxytocin is the preferred method of induction with ruptured membranes or when the Bishop 

score is more than seven. Oxytocin alone without amniotomy as a method of labour induction is 

less effective(40). In the recent past, oxytocin was generally the most commonly used method in 
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Africa and Asia and success rates of above 80% have been cited(41). However, with recent 

availability of misoprostol as an essential obstetric drug, these statistics are bound to change.  

There are other methods of induction practiced that may be effective. For example, sweeping the 

membranes during vaginal examination, despite causing discomfort to the mother, is generally 

safe and effective where there are no other complications(38,40,42). A combination of both 

mechanical and pharmacologic methods of induction is also practiced. 

There are various complications associated with induction of labour. These include uterine hyper 

stimulation, uterine rupture, cord prolapse at membrane rupture and failed induction(40). Failed 

induction is fairly common. It is estimated that as many as 22% of women undergoing IOL in the 

UK will require emergency caesarean delivery with a further 15% requiring instrumental 

delivery(40).  

The definition of failed induction varies greatly. In some studies, failed induction has been 

defined as defined as delivery by caesarean after an attempted induction(43). The National 

Institute of Clinical Excellence however defines failed induction as labour not starting after one 

cycle of treatment(40). This is an acceptable definition because the initial aim of induction is to 

achieve labour. With normal labour being defined as uterine contractions that result in 

progressive dilation and effacement of the cervix, then a cut off of when this is achieved needs to 

be defined. Perhaps an even more specific definition would be the one adopted by Banos et.al 

that put failed induction as the inability to achieve the active phase of labour(44). 

The rate of failed induction at KNH is 32% and the factors associated with failure include low 

Bishop score, foetalmacrosomia and primiparity(5). Multiparous women with favourable Bishop 

Score favour better when induced. 

With no other complications, and where delivery of the foetus is not an emergency, failed 

induction is not an absolute indication for caesarean delivery. There is room for another attempt 

at induction(38,40)provided the woman has been counselled and is agreeable to this. 

Consideration of risk factors of failed induction like nulliparity, poor Bishop score(44) among 

others may further aid in decision making at this point. 

High maternal BMI on its own is not an indication for induction of labour(38,40). However, 

when there is another compelling indication for induction, overweight and obese women are 

induced in a similar fashion to their normal weight counterparts. The various protocols for 

induction of labour are standardized for all women; doses are calculated based on the gestational 

age and not weight as may be the case with other drugs. 

However, women with high BMI are much more likely to have failed induction than their normal 

weight counterparts(43,45). In a population-based cohort study conducted in Ohio where 80,887 

women were recruited, this risk was found to increase with the increase in BMI. In this study, 

induction failure rates ranged from 13% in normal weight women through to 29% for the obese 
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to as high as 80% in class III obese women without a prior vaginal delivery and with a 

macrosomic baby (43). In another study comparing IOL outcomes between 144 non-obese and 

144 obese women, Maged et al. concluded that there is a higher risk of Caesarean section 

delivery in obese postdate pregnant women undergoing IOL as compared to their non-obese 

counterparts(46).It has also been shown that obese women undergoing induction of labour with 

oxytocin are likely to require a higher dose in order to achieve active labour(47).  

Body mass index has also been used as a predictor of the success of induction of labour by some 

scholars. In a study of 189 singleton pregnant women, Uyar et al. compared the predictive value 

of Bishop score alone compared to sonographic cervical length combined with BMI and 

concluded that the latter were better predictors of success with high BMI and longer cervix 

predicting low success rate(48). Near similar conclusion was reached when 72 women with twin 

gestation at 36 weeks and scheduled for induction were enrolled in a study. Bishop score, BMI 

and sonographic cervical length were compared in this study and it was found that BMI 

independently had better predictive value as compared to cervical length and Bishop score(49). 

In another study of 509 nulliparous women, the cervical dilation rate was inversely associated 

with the maternal weight(50). 

Such findings stimulate debate on the need for different induction of labour approaches based on 

maternal BMI. Also, other approaches like early cervical stimulation at term to try achieve 

spontaneous labour without the need for induction in the overweight and the obese may also be 

contemplated. Perhaps even, using BMI combined with other parameters, it might be possible to 

predict a woman’s chance of success at induction more accurately. 
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JUSTIFICATION 

 

Induction of labour is a common obstetric intervention and had previously been shown to have a 

failure rate of up to 32% at KNH among other maternal and neonatal risks. Although some of the 

factors associated with poor outcomes are known, there is still a gap in knowledge. Knowing all 

the factors that affect IOL can aid in predicting outcomes. 

The ability to predict induction of labour outcomes can help clinicians in counselling the patient 

before on expectations. This is also a basis for future research on different techniques of 

achieving labour when the prognosis of induction is poor, for example, combined methods, 

membrane sweeps at term among others. 

Prior to this, no local studies had specifically targeted this area and some of the available studies 

done elsewhere had vague definitions of outcomes and hence may not represent the true picture. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

THEORETICAL FRAMEWORK 

Women were grouped using their weight before twenty weeks of pregnancy into those with a 

BMI of 25 orabove and those with normal BMI (BMI 18.5 to 24.9). Body mass index had been 
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shown to influence the outcomes of pregnancy and delivery and was expected to have an impact 

on the outcomes of induction. High BMI is associated with high leptin levels and reduced 

oxytocin receptors which are postulated to cause poor uterine contractility. The primary focus of 

the study was the association between BMI in early pregnancy and the outcomes of induction. 

The outcomes of interest in the women undergoing induction of labour included: 

1. Rate of failed induction of labour in the different groups. 

2. The mode of delivery. 

3. Foetal APGAR score at five minutes. 

4. Any fatal maternal or foetal outcomes. 

CONCEPTUAL FRAMEWORK 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

RESEARCH QUESTION 

 

 

High BMI Normal BMI 

 

 Reduced connexin-43 and 

oxytocin receptors 

 High leptin levels 

 Poor uterine contractility 

 

FAILED INDUCTION 

INDUCTION OF LABOUR 

Increased Risk Lower Risk 
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What is the association between body mass index in early pregnancy and the outcomes of 

induction of labour at Kenyatta National Hospital? 

OBJECTIVES 

Broad objectives 

To determine the association between body mass index in early pregnancy and the outcomes of 

induction of labour at Kenyatta National Hospital. 

 

Specific objectives 

To determine: 

1. The indications for induction of labour among the study participants. 

2. The association between BMI and failed induction of labour. 

3. The association between BMI and the mode of delivery after IOL. 

4. Theassociation between BMI and neonatal APGAR score at five minutes after IOL. 

 

 

 

 

 

 

 

 

METHODOLOGY 
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Study design 

The study was conducted as a comparative cross-sectional study where consecutive sampling of 

eligible women undergoing induction of labour was done until the sample size was achieved. 

Study population 

Women undergoing induction of labour with prostaglandins at term were recruited into the study. 

This included women with intact membranes and a Bishop score less than seven hence requiring 

cervical ripening. The exposed women were those with BMI of 25 or above while the unexposed 

women were those with normal BMI of between 18.5 and 24.9. 

Study area 

The study was conducted in the Kenyatta National Hospital labour ward between June and 

October 2018. The Hospital is a national referral centre and has one public labour ward and three 

antenatal wards. The hospital admits on average 900 to 2000 maternity cases every month. 

Approximately 60 to 100 women undergo induction of labour every month.  

Sample size 

The sample size was calculated with consideration to a population-wide study done by Wolfe KB 

et al. using the Ohio Department of Health’s birth certificate database from January 1, 2006, 

through to December 31, 2007 and with a sample size of 80,887 women(43). In that study, it was 

found that increasing BMI was associated with increasing induction failure rates ranging from 

13% in normal weight women to 29% in obese women. 

The prevalence of failed induction was used as the primary outcome of interest to calculate the 

sample size. The following sample size formula was used to calculate the desired number 

(Kelsey et al. 1996); 

𝒏𝟏 =  
(𝒁∝/𝟐 +  𝒁𝟏−𝜷)

𝟐
𝒑(𝟏 − 𝒑)(𝒓 + 𝟏)

𝒓(𝒑𝟎 − 𝒑𝟏) 𝟐
 

And  

𝒏𝟐 = 𝒓𝒏𝟏 

Where, 

𝑛1= number of exposed 

𝑛2= number of unexposed 

𝑍∝/2= standard normal deviate for two-tailed test corresponding to 95% CI i.e. 0.05 

𝑍1−𝛽= standard normal deviate corresponding to power level of 80% i.e. 0.842 
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𝑟 = ratio of controls to cases i.e. 1 

𝑝0 = proportion of failed induction of labour of obese women i.e. 0.29 

𝑝1= proportion of failed induction of labour of normal weight women i.e. 0.13 

𝒑 =  
𝒑𝟎 +  𝒓𝒑𝟏

𝒓 + 𝟏
 

𝒑 =  
𝟎. 𝟐𝟗 + (𝟏 𝒙 𝟎. 𝟏𝟑)

𝟏 + 𝟏
= 𝟎. 𝟐𝟏 

𝒏𝟏 =  
(𝟏. 𝟗𝟔 +  𝟎. 𝟖𝟒𝟐)𝟐𝟎. 𝟐𝟏(𝟏 − 𝟎. 𝟐𝟏)(𝟏 + 𝟏)

𝟏(𝟎. 𝟐𝟗 − 𝟎. 𝟏𝟑) 𝟐
= 𝟏𝟎𝟐 

Therefore, 

𝒏𝟐 = 𝟏 𝒙 𝟏𝟎𝟐 = 𝟏𝟎𝟐  

The study therefore required102 with normal BMI and 102with above normal BMI. 

 

Inclusion criteria 

• Women with a normal singleton pregnancy in cephalic presentation at term and 

unfavourable cervix (Bishop Scorebelow seven). 

 

Exclusion criteria 

• Women with no weight record before 20 weeks of pregnancy. 

• Women undergoing repeat induction after a prior failure of induction. 

• Women with a method of induction other than prostaglandins. 

• Women with non-viable foetuses.  

• Women with an uncontrolled medical conditions like hypertension, diabetes, cardiac 

disease or severe anaemia. 

 

 

Outcomes of interest 

Primary outcomes 
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▪ Rates of failed induction of labour. 

Secondary outcomes 

▪ Vaginal delivery rates. 

▪ Caesarean section rates. 

▪ Indications for the caesarean sections. 

▪ Neonatal APGAR score at five minutes. 

▪ Need for augmentation of labour 

▪ Fatal maternal or foetal outcomes. 

Study procedure 

Women admitted to the ward at term and not in labour were evaluated for eligibility to 

participate.Eligible women were recruited into the study once a decision to induce labour with 

prostaglandins was made.After informed consent was given, a brief interview was conducted to 

obtain the baseline data of the participants. The pre-twenty weeks BMI was retrieved from the 

antenatal records.The participants were then weighed and their heights measured to calculate 

BMI and its change during pregnancy. The patients were then allowed to undergo IOL as per the 

KNH protocol which at this particular time was vaginal misoprostol 25mcg (vagiprostTM) every 

six hours up to 24hours.Details about the progress and outcome of the IOL were collected from 

the inpatient file of the participant after delivery. 

Data collection and handling 

Data collection for the study was done by the principle investigator with the help of trained 

research assistants using a pretested questionnaire (appendix 3).The questionnaires were cross-

checked for completeness before being filed and then secured in a lockable cabinet by the 

principle investigator.   

Data analysis 

A password protected Microsoft AccessTM database was designed and used for data entry and 

validation. The data was then exported to Statistical Package for the Social SciencesTM (SPSS 

version 22) for analysis.Univariate analysis was done to elucidate the baseline characteristics of 

the participants. Pearson Chi squared test was applied to evaluate the difference in the outcomes 

between the two groups. Logistic regression analysis was done to cater for possible confounders. 

Data dissemination 

The results of the study were compiled in a Thesis book availed to colleagues at the University 

of Nairobi and the department of Obstetrics and Gynaecology at KNH. The results will also be 

presented in scientific conferences and submitted to peer-reviewed journals for publication. 

 

ETHICAL CONSIDERATIONS 

The study was approved by the KNH/ UoN ethics committee after a proposal had been presented 

to them. Strict adherence to the study protocol and the guidelines of the KNH/ UoN ethics 

committee was ensured by the researchers.  
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1. Informed consent was sought after the researcher had explained the purpose of the study 

in a language the participants understood. Refusal to participate did not compromise care 

and the women were informed of this. 

2. Confidentiality was maintained and none of the questionnaires had information that could 

directly identify a participant like the name or hospital number. 

3. No coercion was used to force participation. 

4. Participants were free to opt out of the study at any point and their care was not 

compromised by the decision.  

5. Women found to have a health problem during the study were referred accordingly. 

 

STUDY LIMITATIONS 

The recording of the early pregnancy weight varied from participant to participant. Although the 

variation in the gestational age when the weight was taken was catered for during analysis, it was 

hard to cater for the inter-observer variability. Also, lack of early antenatal records excluded 

some women which may have introduced selection bias. 

The exclusion of women with medical conditions meant that a good proportion of women who 

require induction of labour were left out limiting the generalizability of the study findings. 

For some of the outcomes, the researchers relied on information recorded by other clinicians 

which at times was not comprehensive. For example, a diagnosis of prolonged labour as the 

indication of Caesarean section was common without further reference as to the cause of the 

prolongation. 

 

 

 

 

 

 

 

 

RESULTS 

Between June and October 2018, a total of 211 women were screened. Among these women, 103 

were overweight or obese and 108 of them had BMI<25kg/m2. Of thesewomen, five women 

were excluded as they had a BMI less than 18.5kg/m2, one woman was excluded due to a 

medical condition diagnosed after enrolling and for one woman, the decision to induce labour 
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was changed later due to poor foetal status. After exclusion, 204 women continued with the 

study with 101 having a BMI of 25 and above and 103 with normal BMI. 

 

Figure 1: Study participants 
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Figure 2: Classification of the participants based on BMI

Normal weight

Overweight

Obese class I

Obese class II

Obese class III



 

15 
 

 

 

 

 

 

 

 

 

Most of the women with high BMI were in the overweight category(75.2%)  with fewer in the 

obese category as depicted in figure 2. 

 

Table 1: Demographic characteristics of the participants 

Characteristic Women with 

 BMI ≥ 25.0 

(n=101) 

Women with     

BMI<25.0 

(n=103) 

P value 

Age (mean) 27.5 ± 5.3 25.5 ± 4.9 0.005 

Marital status  

Married 

Single 

 

87 (86.1%) 

14 (13.9%) 

 

76 (73.8%) 

27 (26.2%) 

 

0.028 

Occupation 

Permanent  

Casual  

Self employed 

Unemployed  

 

16 (15.8%) 

18 (17.8%) 

39 (38.6%) 

28 (27.7%) 

 

10 (9.7%) 

14 (13.6%) 

33 (32.0%) 

46 (44.7%) 

 

0.081 
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The women with BMI above 25 were on average older (27.5 years ± 5.3) and more likely to be 

married. Most of the women were either unemployed or self employed. The distribution in 

occupation between the two groups was not significantly different. 

 

Table 2: Obstetric characteristics of the women 

Characteristic Women with 

 BMI ≥ 25.0 

(n=101) 

Women with 

BMI <25.0 

(n=103) 

P value 

Parity  

0 

≥1 

 

37 (36.6%) 

64 (63.4%) 

 

60 (58.3%) 

43 (41.7%) 

 

0.002 

Mean (SD) gestation in 

weeks at first booking 

18.1 ± 3.1 17.2 ± 2.5 0.015 

Mean (SD) weight gain in 

Kgs 

6.5 ± 4.8 

Overweight - 6.2kgs 

Obese I       - 7.4kgs 

Obese II      - 8.6kgs 

Obese III     - 6.2kgs 

9.3 ± 4.4 <0.001 

Mean (SD)BMI change  2.5 ± 1.9 3.5 ± 1.7 <0.001 

Mean gestation in days at 

induction of labour 

286.2 ± 6.2 286.9 ± 5.7 0.389 

Bishop score (median, range) 3 (0,7) 3 (0,7) 0.07 

Reason for induction 

Elective 

Postdates 

Reduced movements 

RH Negative 

 

18 (17.8) 

77 (76.2) 

5 (5.0) 

 

20 (19.4) 

77 (74.8) 

3 (2.9) 

 

0.172 

0.771 

0.699 
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1 (1.0) 3 (2.9) 0.613 

Foetal birth weight 3440 ± 471.6 3218.9 ± 396.4 <0.001 

 

Most of the women had their first antenatal visit after the second trimester. A greater proportion 

of the women with BMI above 25 had had a prior vaginal delivery as compared to those with 

normal BMI.The women with high BMI gave birth to heavier babies (3440g ± 471.6) as 

compared to their normal BMI counterparts (3218.9g ± 396.4). The normal weight women 

gained more weight in pregnancy as compared to the overweight and obese. The weight gain for 

the various BMI categories is as shown in table 2. The Bishop score did not significantly vary 

between the two groups. 

Majority of the inductions of labour were done past 40 weeks for both groups and most of the 

women underwent induction of labour because they had gone past their expected date of delivery 

by a week or more. For clinical and research purposes, this was coded as post dates. Other 

women were induced because they were rhesus negative and term while others who came with 

complains of reduced foetal movements at term, induction of labour was done when the foetal 

status was confirmed to be good by ultrasound and cardiotocograph. Where no medical 

indication could be found for induction of labour and the woman was term but had not gone past 

her expected date of delivery by a week or more, the induction was labelledas elective. The 

distribution of the indications of labour between the groups was not statistically different. 

 

Table 3: The outcomes of IOLin the various BMI groups 

Characteristic Total % 

of all the 

204  

women 

Women with 

 BMI ≥ 25.0 

(n=101) 

Women with 

BMI <25.0 

(n=103) 

Or (95% CI) P value 

Failed IOL 11.8 18 (17.8) 6 (5.8) 3.5 (1.3 – 9.2) 

*4.3(1.6-11.7) 

0.008 

0.004 

NRFS  7 (6.9) 8 (7.8) 1.1 (0.4 – 3.2) 0.819 

Prolonged labour  4 (4.0) 13 (12.6) 0.3 (1.1 – 11.1) 0.025 

Mode of delivery 

Vaginal 

Caesarean 

 

 

28.4 

 

72 (72.0) 

28 (28.0) 

 

74 (71.8) 

29 (28.2) 

 

1.0 (0.5 – 1.9) 

 

0.980 
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APGAR score 

< 7 

≥ 7 

 

1.4 

 

1 (1.0) 

99 (99.0) 

 

2 (1.9) 

101 (98.1) 

 

0.5 (0.0 – 5.7) 

 

1.000 

Augmentation of 

labour 

Done 

Not done 

 

 

60.2 

 

 

59 (72.0) 

23 (28.0) 

 

 

64 (66.0) 

33 (34.0) 

 

 

1.3 (0.7 – 2.5) 

 

 

0.391 

*Odds ratio after adjusting for parity and baby weight 

Of all the women who underwent induction, 11.8% did not achieve labour as shown in table 3. 

The overall Caesarean section rate, either due to failed IOL or other indications in labour was 

28.4%. For the women who went into labour, 60.2% required oxytocin to augment the labour. 

Only three babies (1.4%) had an APGAR score lower than seven and this was attributed to 

meconium aspiration. 

Pearson Chi Square test was done to compare the outcomes in the two groups. The results are 

also as shown in table 3. The exposed women were more likely to have failed induction of labour 

(OR 3.5 95% CI 1.3, 9.2 p value 0.008) and this was the most common indication for Caesarean 

section in this group. When adjustment for parity and baby weight was done, it was found that a 

nulliparous woman with high BMI had the highest likelihood of failed IOL (OR 4.3 95% CI 1.6 

– 11.7, p 0.004).The normal BMI women were on the other hand more likely to have prolonged 

labour as the indication for Caesarean section after IOL as compared to the high BMI group. 

There was however no significant difference in the overall Caesarean section rate between the 

two groups and though the proportion of women who needed augmentation of labour was 

slightly more in the normal BMI group, this was not statistically significant. 
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Figure 3: Indications for Caesarean section delivery after IOL

 

The Caesarean section rate was one of the outcomes being studied and the indications for 

Caesarean sections are as presented in figure 3. The three most common indications were failed 

induction of labour, prolonged labour andnon reassuring foetal status (NRFS) in labour. These 

were further analyzed as shown in table 3 above. 

 

Table 4: Logistic regression analysis for failed induction 

 Wald Df P-value OR (95% CI) 

BMI 14.715 1 <0.001 1.2 (1.1 – 1.3) 

Baby weight 0.190 1 0.663 1.0 (0.9 – 1.0) 

Parity 5.039 1 0.025 0.5 (0.2 – 0.9) 

Constant 13.279 1 <0.001 
 

 

A binomial logistic regression was performed to ascertain the effects of BMI, baby weight, and 

parity on the likelihood that participants have failed IOL.Increasing BMI was associated with an 

increased likelihood of exhibiting failed IOL, but increasing parity was associated with a 

reduction in the likelihood of exhibiting failed IOL.The baby weight did not significantly alter 

the likelihood of failed IOL. 
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Figure 4: Distribution of the outcomes in the various BMI classes 

 

 

Table 5: Association between the change in BMI during pregnancy and the outcomes  

Characteristic High BMI 

change (≥3) 

Low BMI 

change(<3) 

OR (95% CI) P value 

Mode of delivery 

Vaginal 

Caesarean 

 

65 (69.9) 

28 (30.1) 

 

81 (73.6) 

29 (26.4) 

 

1.0 

1.2 (0.7 – 2.2) 

 

 

0.554 

Women who needed 

augmentation of labour 

Done 

Not done 

 

 

53 (63.1) 

31 (36.9) 

 

 

70 (73.7) 

25 (26.3) 

 

 

0.6 (0.3 – 1.2) 

1.0 

 

 

0.127 

Failed IOL 

Yes 

 

9 (9.6) 

 

15 (13.6) 

 

0.7 (0.3 – 1.6) 

 

0.369 
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No 85 (90.4) 95 (86.4) 1.0 

 

Further analysis was done to find out if a greater increase in BMI (change of BMI by 3 or more 

units) during the course of the pregnancy posed the same likelihood of the outcomes as the 

exposure as shown in table 5. There was no significant difference in the Caesarean section rate, 

the need for augmentation of labour or the rate of failed IOL between those women who had a 

change in BMI of less than 3 units and those who had a BMI change more than 3 units. 

 

 

DISCUSSION 

In this research, we set out to study women undergoing induction of labour at term to investigate 

the association between their early pregnancy BMI and the outcomes of the induction. We were 

interested in finding out the indications of induction of labour and the maternal and foetal 

outcomes before and after delivery. 

We found that postdatism was the most common indication for induction of labour among study 

participants. This resonated with a study done by Esiromo et al. in the same setting that found 

that postdatism contributed to more than half of all the indications of induction of labour(51). 

Other indications of induction of labour included reduced foetal movements and rhesus negative 

blood type. We also found that elective induction of labour, for example for women who present 

with false labour at term, is an emerging indication. This may be attributed to the wide 

availability of the necessary pharmacologic agents. The indications for induction did not vary 

significantly between women with high BMI and those with normal BMI. Our study excluded 

women with complications hence the absence of other indications of labour like hypertensive 

disease, premature rupture of membranes or foetal demise in-utero that are common at KNH(51). 

In this study, the overall rate of failed induction of labour was 11.8%. This was lower than what 

has been reported previously. Admani et al. and Esiromo et al. in different studies both done at 

KNH had found induction failure rates of 32% and 26% respectively(5,51). However, in their 

studies, any woman who delivered by Caesarean section after induction of labour was deemed to 

have had failed induction. For our study, failed induction of labour was defined as failure to 

achieve labour 24 hours after initiation of induction. This definition was adopted from guidelines 

developed by the National Institute of Clinical Excellence body in the UK(40). Hence, for our 

study, women who went for Caesarean section in labour after induction were not included in the 

failed induction group. The rationale for this was that the primary goal of induction of labour is 

to tip the woman in to labour which is defined as progressive uterine contractions associated with 

cervical effacement and dilatation(37).  
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Women with high BMI were found to have higher odds of failure of induction of labour as 

compared to those with normal BMI. This was even higher if they had not had a prior vaginal 

delivery (OR 4.3; 95% CI 1.6, 11.7; P value 0.004). This is comparable to the findings ofMaged 

and colleagues in another study who also found that obese women were more than two times 

likely to have failed induction of labour as compared to non obese women(46).  Wolfe and 

colleagues in a population wide study found rates of failed induction increased with the 

increasing class of obesity. Nulliparity and foetal macrosomia were also found to increase the 

likelihood of failed induction in that study(43). In our study, foetalmacrosomia did not increase 

the likelihood. However, the proportion of macrosomic babies in our study was not large enough 

to statistically make a conclusion.  

In terms of weight gain, the obese women on average gained weight that was within the Institute 

of Medicine (IOM) recommendations of 5 to 9 kilograms. The overweight and the normal weight 

women fell slightly short of the expected 7 to 11.5 kilograms and 11.5 to 16 kilograms 

respectively(21). We compared the outcomes of induction of labour between women who had a 

higher weight gain in pregnancy(BMI change of three units or more) and those who had lower or 

no weight gain (BMI change less than three units) and found that the likelihood of failed 

induction, Caesarean delivery or need for augmentation did not vary significantly between the 

two groups. Ritho et al. had also concluded that excessive weight gain in pregnancy did not have 

a significant correlation with pregnancy outcome after studying pregnancy outcomes in obese 

and normal weight women at KNH(14). It is worth noting however that in both our studies, the 

initial weight was obtained while the woman was already pregnant rather than her pre-pregnancy 

weight which may have best demonstrated the total weight gained in the pregnancy. 

Concerning the mode of delivery, out of all the women who underwent induction of labour in our 

study, 71.6% gave birth vaginally. In prior studies at KNH, Admani and colleagues found a rate 

of 68% while Esiromo and colleagues reported a rate of 74%. This is also comparable to what 

has been reported from other parts of the world with figures ranging between 72.3% to 

79.5%(52).  

Despite the higher rate of failed induction in the women with high BMI in our study, the 

Caesarean section rate in the two groups was not significantly different. This is because the 

normal weight women had a higher number of Caesarean sections done during labour while the 

high BMI women had more Caesarean sections done before labour for failed induction. Other 

authors have found higher Caesarean section rates in women with high BMI as compared to 

those with normal BMI after induction(46,53). Also in those studies, the indications for 

Caesarean section did not vary much between the groups. The difference with our study may be 

due to our exclusion of women with medical conditions and those with methods of induction of 

labour other than misoprostal which may have varied success rates. One challenge encountered 

during collecting data on Caesarean section was incomplete diagnosis when prolonged labour 

was encountered. A good number of clinicians did not further record what caused the 

prolongation. 
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For all the women who achieved labour in our study, more than 60% received augmentation of 

labour with oxytocin. There was not a statistically significant difference on the proportion of 

women who received augmentation of labour between the normal BMI and the high BMI group. 

None of the study participants required assisted vaginal delivery. 

The number of babies with APGAR score below seven at five minutes in our study was three. 

The low number is an expected finding because we were dealing with a low risk obstetric group. 

Also, KNH induction of labour protocol dictated that the women had to undergo electronic foetal 

monitoring before induction of labour was allowed which meant that mothers with already 

compromised foetuses were not induced. They were hence not included in the study. No fatal 

maternal outcomes occurred to any of the participants. 

Our study had its limitations and perhaps the reason for some of our findings was our selection 

criteria. All our women attended antenatal clinic and did so before 20 weeks. This excluded 

women who had attended antenatal clinic late or had not attended at all, who are usually at more 

risk of complications(54). Also, most of the women in the exposed group were in the overweight 

category and fewer in the obese category. This may mean that some of their parameters may 

have been near similar to those of the normal BMI group. However, this is the expected normal 

urban Kenya population distribution where most of the women with high BMI are 

overweight(55).  

However, even though our exclusion criteria may have reduced the generalizability of some of 

our findings to the general population of women undergoing induction of labour, it also allowed 

us to more accurately measure the association we were interested in by limiting possible 

confounders. There being few prior studies on the subject matter in the local setting, this was 

considered necessary. 

This study adds to the growing body of knowledge on this subject. High body mass index is 

associated with many complications in pregnancy including prolonged labour and the need for 

induction of labour(14,16). We found that high early pregnancy maternal body mass index was 

associated with a higher rate of failed induction of labour.  
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CONCLUSSION 

Women with high BMI in early pregnancy havea higher likelihood of failed induction of labour 

as compared to women with normal BMI. Among these women with high BMI,failed induction 

of labour is the most common indication for Caesarean deliveryafter induction. 

 

 

RECOMMENDATIONS 

Women should be counselled about achieving appropriate weight preconceptionally. Those with 

high BMI and undergoing IOL should also be informed about possible outcomes of induction of 

labour, including a higher risk of induction failure. Further to this, various ways of achieving 

labour in overweight and obese women should be explored. 
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APPENDICES 

Appendix 1 

CONSENTFORM (page 1 0f 4) 

 

Title of Study: INFLUENCE OF EARLY PREGNANCY BODY MASS INDEX ON   

  MATERNAL AND FOETAL OUTCOMES FOLLOWING INDUCTION OF  

  LABOUR AT KENYATTA NATIONAL HOSPITAL 

 

Principal Investigator\and institutional affiliation:  DR TUNG’ANI MUCHIRI  

       MMed Obstetrics & Gynaecology student 

           University of Nairobi 

 

Introduction:  
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I would like to tell you about a study being conducted by the above listed researchers. The 

purpose of this consent form is to give you the information you will need to help you decide 

whether or not to be a participant in the study. Feel free to ask any questions about the purpose of 

the research, what happens if you participate in the study, the possible risks and benefits, your 

rights as a volunteer, and anything else about the research or this form that is not clear. When we 

have answered all your questions to your satisfaction, you may decide to be in the study or not. 

This process is called 'informed consent'. Once you understand and agree to be in the study, I 

will request you to sign your name on this form. You should understand the general principles 

which apply to all participants in a medical research: i) Your decision to participate is entirely 

voluntary ii) You may withdraw from the study at any time without necessarily giving a reason 

for your withdrawal iii) Refusal to participate in the research will not affect the services you are 

entitled to in this health facility or other facilities. We will give you a copy of this form for your 

records.  

 

May I continue? YES / NO  

 

This study has approval by The Kenyatta National Hospital-University of Nairobi Ethics and 

Research Committee protocol Number; ____________________________  

 

 

 

 

CONSENT FORM (page 2 0f 4) 

 

The researchers listed above are interviewing individuals who are undergoing induction of 

labour. The purpose of the interview is to find out if body mass index of a pregnant woman 

affects the progress and outcome of induction of labour. Participants in this research study will 

be asked questions about their age, number of pregnancies they have had among other personal 

details. Participants will also have the choice to be weighed, have their height measured and their 

body mass index calculated.  

There will be approximately 250 participants in this study randomly chosen. We are asking for 

your consent to consider participating in this study.  

 

WHAT WILL HAPPEN IF YOU DECIDE TO BE IN THIS RESEARCH STUDY?  

If you agree to participate in this study, the following things will happen:  

You will be interviewed by a trained interviewer in a private area where you feel comfortable 

answering questions. The interview will last approximately 15 minutes. The interview will cover 
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topics such as your socioeconomic status, your obstetric history and some details about your 

current pregnancy.  

After the interview has finished, your current height and weight will be measured and you will 

be allowed to continue with your planned induction of labour. We will ask for a telephone 

number where we can contact you if necessary. If you agree to provide your contact information, 

it will be used only by people working for this study and will never be shared with others. The 

reason why we may need to contact you later is if we find some of your details missing.  

 

ARE THERE ANY RISKS, HARMS DISCOMFORTS ASSOCIATED WITH THIS 

STUDY?  

Medical research has the potential to introduce psychological, social, emotional and physical 

risks. Effort should always be put in place to minimize the risks. One potential risk of being in 

the study is loss of privacy. We will keep everything you tell us as confidential as possible. We 

will use a code number to identify you in a password-protected computer database and will keep 

all of our paper records in a locked file cabinet. However, no system of protecting your 

confidentiality can be absolutely secure, so it is still possible that someone could find out you 

were in this study and could find out information about you.  

Also, answering questions in the interview may be uncomfortable for you. If there are any 

questions you do not want to answer, you can skip them. You have the right to refuse the 

interview or any questions asked during the interview. We will do everything we can to ensure 

that this is done in private. Furthermore, all study staff and interviewers are professionals with 

special training in these examinations/interviews. 

 

 

 

CONSENT FORM (page 3 0f 4) 

 

ARE THERE ANY BENEFITS BEING IN THIS STUDY?  

The information you provide will help us better understand how the weight of a mother can 

affect her or her baby when she undergoes induction of labour. This information is a contribution 

to science and will be of future benefit to mothers undergoing induction of labour and their care 

givers. 

WILL BEING IN THIS STUDY COST YOU ANYTHING?  

No. All extra expenses will be catered for by the investigators.  

 

WILL YOU GET REFUND FOR ANY MONEY SPENT AS PART OF THIS STUDY?  

You are not expected to spend any extra money by being in this study. 
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WHAT IF YOU HAVE QUESTIONS IN FUTURE?  

If you have further questions or concerns about participating in this study, please call or send a 

text message to the study staff at the number provided at the bottom of this page.  

For more information about your rights as a research participant you may contact the 

Secretary/Chairperson, Kenyatta National Hospital-University of Nairobi Ethics and Research 

Committee Telephone No. 2726300 Ext. 44102 email uonknh_erc@uonbi.ac.ke.  

The study staff will pay you back for your charges to these numbers if the call is for study-

related communication.  

 

WHAT ARE YOUR OTHER CHOICES?  

Your decision to participate in research is voluntary. You are free to decline participation in the 

study and you can withdraw from the study at any time without injustice or loss of any benefits.  

 

 

 

 

 

 

 

 

 

CONSENT FORM (page 4 of 4) 

Participant’s statement  

I have read this consent form or had the information read to me. I have had the chance to discuss 

this research study with a study counsellor. I have had my questions answered in a language that 

I understand. The risks and benefits have been explained to me. I understand that my 

participation in this study is voluntary and that I may choose to withdraw any time. I freely agree 

to participate in this research study.  

I understand that all efforts will be made to keep information regarding my personal identity 

confidential.  

By signing this consent form, I have not given up any of the legal rights that I have as a 

participant in a research study.  

I agree to participate in this research study:    Yes   No  

I agree to have (define specimen) preserved for later study:   Yes   No 

I agree to provide contact information for follow-up:   Yes   No 
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Participant printed name: 

_________________________________________________________  

Participant signature / Thumb stamp _______________________ Date _______________  

 

Researcher’s statement  

I, the undersigned, have fully explained the relevant details of this research study to the 

participant named above and believe that the participant has understood and has willingly and 

freely given his/her consent.  

Researcher‘s Name: _____________________________________ Date: _______________  

Signature 

_______________________________________________________________________  

Role in the study: ___________________________ [i.e. study staff who explained informed 

consent form.]  

For more information contact DR TUNG’ANI MUCHIRI at UNIVERSITY OF NAIROBI from  

MARCH 2018 to DECEMBER 2018 through phone number 0780477862. 

Witness Printed Name  

 

Name _________________________________ Contact information ____________________  

Signature /Thumb stamp: _________________ Date; ___________________ 

 

 

 

Appendix 2: Consent form in Swahili 

 

Utafiti:INFLUENCE OF EARLY PREGNANCY BODY MASS INDEX ON 

MATERNAL AND FOETAL OUTCOMES FOLLOWING INDUCTION OF 

LABOUR AT KENYATTA NATIONAL HOSPITAL (Utafitikuhusujinsiuzitowa mama 

akiwamjamzitounavyoadhirimatokeoyajuhudizakuletauchunguwakuzaakwakutumiamadawakatik

aHospitalikuuya Kenyatta) 

  

Mwenyekufanyautafiti: Daktari TUNG’ANI MUCHIRI  

   Mwanafunziwa Chuo Kikuu cha Nairobi 

 

 

 

NingependakukujulishakuhusuUtafitiunaofanywanaDaktariambayeametajwakwamajinahapojuu. 

Hojayahiibaruanikukusaidiakuamuakamautaitikiakuhusikanahuuutafiti au la. 

Usiogopekuulizamaswaliyeyotekuhusuhuumswada au 
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kuhusuhakizako.Ukiridhikakwambamaswaliyakoyoteyamejibiwa, unawezaukaitikiakushiriki au 

la.Ukiitikiakushiriki, nitakuombakupigasahihiiliuonyesheyakwambaumeelewa. 

Hakunayeyoteatakayekulazimishakushirikinaunawezakubadilishamawazoyakokuhusukushirikiw

akatiwowotebilahatakulazimishwakupeanasababuzako. 

Hakunahudumazozoteutakazonyimwakwasababuyakutoshirikinahuuutafiti. 

Utapewanakalayabaruahiiujiwekee. 

 

Nawezakuendelea?NDIO         /          LA  

 

UtafitihuuumeruhusiwanaKamatiyaMaadiliya Kenyatta National Hospital / 

UoNnanambariyakeni; ____________________________  

 

 

 

 

 

 

 

 

 

DaktariambayeamatajwaanafanyaUtafitikuhusu vile uzitowa mama 

akiwamjamzitounavyoatharimatokeoyahatuazakuanzishauchunguwakuzaa. Akina mama 

ambaowataitikiakushirikiwataulizwamaswalikuhusuumriwao, 

mimbaambazowamekuwanazonamengineo. Kandonahayo, watapimwauzitonaurefuwao.  

Wanawakemiambilinaishiriniwatahusishwakwenyehuuutafiti.  

 

NINIITAFANYIKAUKIITIKIAKUSHIRIKI?  
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Ukiitikiakushiriki, hayayatatendeka:  

Utaulizwamaswalikwamudawakamadakikakuminatano. 

Maswalihayayatauliziwapahaliambapoutafurahia.Ukishaulizwahayomaswali, 

uzitonaurefuwakoutapimwakasha utaruhusiwakuendeleanadawayakuanzishauchunguwakuzaa. 

Tutakuombanambariyakoyasimuyenyetunawezakukupatanayokamakunahajayakuwasiliananawe

webaadaye. Hiinambarihaitapewayeyoteasiyeshughulikanahuuutafiti. 

Tunawezatukawasiliananawewebaadayekamatutapatakunaswalalinalokuhusunahalikujibiwasawa

sawa. 

 

KUNA HATARIZOZOTEZINAZOTARAJIWA?  

Utafitiwowoteukonahatarizake. Lakini, hatuahuchukuliwakupigananahatarihizi. 

KatikaUtafitihuu, unawezaukaulizwamanenoambayonisiriyako. 

Majibuutakayopeanahayatafunuliwakwamtumwingine. 

Maswalimengineunawezakuwahutakikujibunahakunayeyoteatakulazimishakuyajibu. Pia, 

taarifaitakayotokananahuuUtafitihaitakuhusishakibinafsi. 

MwenyeanafanyaUtafitiatahakikishamaelezoyoteyamefichwayasipatikanenawasiohusikanaUtafit

inanakalazotezimefungiwavizuri. 

. 
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FAIDAZAKUSHIRIKI NI GANI? 

BaadayaUtafitihuu, tutawezakujuakamauzitowa mama 

akiwamjamzitounaadhirihatuazakuanzishauchunguwakuzaa, mama mwenyewe au mtoto wake. 

Hiitaarifaitasaidiawamamawenginesikuzausoninawanasayansikwakijumla. 

KUNA MALIPOYEYOTE?  

Hakunamalipoyeyoteutakayotoailiushiriki.  

NA JE, UKITUMIAPESAYAKOUTAREGESHEWA? 

HautarajiwikutumiapesazakokwamujibuwaUtafitihuu, lakiniikitokeakwambaulitumiahelazako, 

mwenyekufanyaUtafitiatakuregeshea. 

NA KAMA UKO NA MASWALISIKUZAUSONI?  

Ukiwanamaswaliyoyote, 

wasiliananaDaktarialiyetajwaukitumianambariyasimuambayoimepeanwahapachini.  

Aidha, unawezakuwasiliananaKamatiyamaadiliya Kenyatta National Hospital 

kwanambariyasimu: 2726300 Ext. 44102 au baruapepe: uonknh_erc@uonbi.ac.ke.  

Mwenyeanafanyautafitiatakuregesheapesautakazotumiakupigahiisimu. 

HAKIZINGINE 

Ukonauhuruwakushiriki au 

kutoshirikinaunawezakuamuakutoshirikiwakatiwowoteatakamaulikuwaumeitikiahapombeleni.  

 

 

 

 

 

 

 

 



 

38 
 

Taarifayamshiriki 

Nimesomahabarihiinanimeielewa. Maswaliyanguyamejibiwanalughaninayoifahamu. 

Hatarinafaidazautafitihuunimeelezewa. 

Naelewakwambasiwezikulazimishwakushirikikatikautafiti.Nimeitikiakushirikikwahiariyangumw

enyewe.  

Nimepewauhakikayakwambataarifaitakayotokananahuuutafitihaitanihusishakibinafsinamaelezoy

anguhayatafunuliwakwamtumwingine.. 

Kwakupigasahihihapa, sioatihakizangukamamshirikizimeisha.  

Nimeitikiakushiriki:    Ndio  La   

Nimeitikiakupeananambariyasimu:           Ndio  La 

 

Majina: _________________________________________________________  

Sahihi au kidole_______________________ Tarehe_______________  

 

Mwenyekufanyautafiti 

Mimi, 

nimemwelezamshirikakuhusuutafitiwangunaameitikiakushirikikwahiarizakebaadayakuelezewa.  

Majina: _____________________________________ Tarehe: _______________  

Sahihi_______________________________________________________________________  

Cheokatikautafiti: ___________________________  

Kwamengine, wasiliananaDkt TUNG’ANI MUCHIRIwaUNIVERSITY OF 

NAIROBIkuanziaMweziwatatu 2018 mpakaDisemba 2018ukitumianambariyasimu0780477862. 

Shahidi 

Jina ____________________________________________________  

Sahihi au kidole: _________________ Tarehe; ___________________ 
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Appendix 3: Questionnaire 

The effect of maternal BMI and the outcomes of induction of labour 

 

STUDY QUESTIONAIRE 

 

Date of recruitment    ............................................  

Code No                     …………………………….. 

Data collector’s name: ……………………………  

 

A) DEMOGRAPHIC DATA (DIRECT INTERVIEW)  

 

1. Age in years     …………………………… 

2. Religion (Tick where appropriate)  

a) Christian                              b) Muslim                   c) Other specify          ……………... 

3. Marital status 

a) Married             b) Single            c) Widowed          d) Separated          e) Others specify      

………… 

4. Education level 

a) None           b) Primary           c) Secondary            d) College             e) Other specify     

………….. 

 

 

5. Employment status 

a) Permanent               b) Casual employment               c) Self-employment                        d) 

Unemployed  

 

 

B) BODY MASS INDEX 

 

First weight recorded …………………       Gestation age when recorded……………………. 

Height of the mother  .…………………. 

First booking BMI     ……………………. 

Current weight           …………………….  Gestational weight gain  …………………………. 

Current BMI              …………………….. Gestational change in BMI ………………………. 

 

C) OBSTETRIC DETAILS  

6. Parity                                               ………………… 

 7. Date of Last Menstrual Period    …………………. 
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8. Gestational age by date                 .............................. 

9. Gestational age by Ultrasound    …………………... (If available) 

 

 

 

D) INDUCTION OF LABOUR DETAILS 

10. Indication for Induction …………………………………………. 

12. If induction of labour stopped before labour or before all the doses administered, 

indicate reason:……………………………………………………………………………….. 

 

E) ASSESSMENT OF OUTCOMES 

13.  

Time 1st dose 

given 

Number of Doses 

given 

Time last dose 

given 

Labour 

achieved? (Tick 

as appropriate) 

Duration to 

labour in 

hours 

   

YES   

NO  

 

14. 

 At initiation of IOL 24 hours after initial dose 

Bishop score   

Cervical dilation    

Uterine Contractions    

   

15. Augmentation of labour done?  (tick)    

 

 

16. Mode of delivery (Tick where appropriate) 

  

 

17. If caesarean, what was the indication ………………………………………. 

Caesarean Vaginal 

Done Not done 
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18. Baby’s APGAR score at 5 minutes     ……………… Baby’s birth weight ……………. 

19. Any fatal outcomes?( Yes or No)................................. 

 (Maternal/Foetal mortality, Uterine rupture, Serious morbidity related to labour or 

IOL, Other) 

 If yes, elaborate ………………………………………………………… 


