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ABSTRACT 

Background: The word “placenta” is a Latin word and the Greek equivalent word is 

“Plakons” meaning “flat cake on a plate”. The placenta is a fascinating organ of 

foetal origin; It plays a pivotal mediatory role during pregnancy by being intimately 

connected to the mother and foetus. Objectives: To explore the effects of the 

morphology of the placenta and associated maternal factors on foetal birth outcome 

in Dodoma region, Tanzania. Design: A cross-sectional study. Methods: This study 

involved 236 full term singleton pregnant women and their newborns at the Dodoma 

Region Tanzania. Descriptive and inferential statistics for morphology of the 

placenta and associated maternal factors on foetal birth outcome were done. A 

checklist was used for data collection.  

Results: Out of 236 women with singleton pregnancy at full term and live birth were 

recruited for the study and the findings showed that the mean score of the maternal 

BMI was 24.25±131.605 and was positively correlated with placental weight, 

thickness, cotyledons count and birth weight. The mean fetal birth weight was 

3.051kg ± 0.511kg and the mean placental weight was 524.24g ± 131.605. The 

number of cotyledons ranged between 12 and 26 with a mean count of 19.61 ± 2.895. 

The mean 1
st
 and 5

th
 minute Apgar scores were 7.57±1.362 and 8.76±1.162 

respectively. Placental weight was positively correlated with the foetal birth weight 

(R=58; p<0.001) and the heavier the placenta, the higher the number of cotyledons 

(R=51; p<0.001).  The gestational age at term did not influence the fetal birth weight 

(R=0.04; p= 0.84. Conclusion: This study supports the hypothesis that the maternal 

factors known to influence foetal growth and birth weight also are determinants of 

placental morphology.  
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OPERATIONAL DEFINITION 

Morphology: The science concerned with the configuration or the structure. 

Gestation period: Age of pregnancy in weeks 

Gravida: Woman who is or has been pregnant, regardless of pregnancy outcome 

Primigravida: Woman pregnant for the first time 

Multigravida: Woman who has been pregnant more than once 

Para: Refers to past pregnancies that have reached viability 

Primipara: Woman who has completed one pregnancy to the period of viability 

regardless of the number of infants delivered and regardless of the infant being live 

or stillborn 

Multipara: Woman who has completed two or more pregnancies to the stage of 

viability 

Nullipara: Woman who has never completed a pregnancy to the period of viability 

Apgar score: A measure of the physical condition of a newborn. It has a total of 10 

scores and each of the five components i.e. heart rate, respiratory effort, muscle tone, 

response to stimulation and the skin colouration is scored 0, 1, or 2 depending on the 

newborn‟s activeness at the 1
st
 and 5

th
 minute immediately after birth 
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CHAPTER ONE 

INTRODUCTION 

1.1 Background Information 

The wellbeing of the foetus is influenced by a number of factors all of which are its 

result which is clearly seen in the newborn after birth (Madkar, Musale, & 

Deshpande, 2015). Such factors include maternal characteristics, the placenta and 

umbilical cord morphology and functions (Bimpong, 2012). 

The placenta is a fantastic organ in its own right yet neglected, no intrauterine life 

without the placenta because, during its transient existence, it performs actions that 

are later taken on by diverse separate organs, including the lungs, liver, gut, kidneys 

and endocrine glands (Costa, 2016). It provides the indispensable interface between 

the mother and the foetus but also contributes to maternal and newborn mortality 

which is used as one of the indicators of the quality of health provided during the 

antenatal and perinatal period (Burton & Fowden, 2015). 

Careful examination of the placenta can shade light regarding in utero environment 

of the foetus (Higgins, 2015).  Before delivery,  it may provide useful insight into the 

etiology of the newborn and maternal complications thus it would demonstrate 

important information about whatever has happened on the foetus (Panti, Yakubu, 

Ekele, & Nwobodo, 2012). 

Regarding the placenta examination, Pathak et al., (2010) stated that there are no 

gold standards for placental examination for clinical indications and there is an 

evidence that the quality of the report on the investigations of the placenta is very 

variable. Therefore, it has been suggested that the standards of the reporting of the 
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findings of the examination of the placenta can be improved through the use of 

templates and checklists (Chang, 2009). On the other hand, as the foetus grows, 

many changes happen in the placental shape, weight, length of the umbilical cord, 

position of cord insertion, and function, and all these reflect changes in the needs of 

the foetus in different growth stages (Asgharnia, Esmailpour, Poorghorban, & 

Atrkar-Roshan, 2008). 

The placenta and umbilical cord measurements vary from one pregnancy to another 

and due to this it has led to an increasingly growing interest in the gross 

morphological measurement of the placenta and linked with the perinatal outcome 

(Pathak, 2010). 

Traditionally, the placenta and umbilical cord indices have been described 

qualitatively by almost all studies (Bimpong, 2012). These indices may have clinical 

associations with pregnancy outcome though there is a need to derive quantitative 

morphological indices, describing the above parameters in order to improve the 

accuracy of diagnosis (Pathak, 2010). 

Early on, it was believed that the high weight of the placenta was associated with 

poor perinatal outcome which was a low Apgar score, respiratory distress and 

perinatal death whereas a low weight of the newborn was associated with medical 

complications of the mother (Lb, Shirol, Mg, & Tyagi, 2013). However,  the recent 

studies indicate that the altered growth of the placenta is a predictor of adult-onset 

diseases like cardiovascular diseases, hypertension and diabetes (Senapati, Nayak, 

Behera, & Chinara, 2015). A large placenta and  low weight were reported as strong 

independent risk factors for cardiovascular diseases (Lb et al., 2013). 
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The information obtained from placental examination can often be helpful towards 

explaining an abnormal neonatal outcome and might have consequences for 

treatment (Pathak, 2010). It might also be of benefit on the basis of identified risk of 

recurrence which can be recognized, resulting in adequate treatment and preventive 

measures during subsequent pregnancies (Hargitai, Marton, & Cox, 2004). Therefore 

this study was designed to determining the Effects of Morphology of the Placenta 

and associated Maternal Factors on Foetal Birth Outcome. 

1.2 Statement of the Problem 

Placenta is the principal cause of maternal and perinatal mortality if it is abnormal; 

and if there is placental insufficiency, it can even lead to foetal growth restriction 

(Gupta, Harode, & Sharma, 2015). The knowledge about the placenta is important 

because the umbilical cord has the blood vessels which are an essential part of the 

foetal circulation (Di Naro, Raio, Cromi, & Giocolano, 2012). The placenta has been 

found to be a marker of intrauterine complications (Krishna & Bhalerao, 2011). 

Morphological alteration in the placenta and umbilical cord is said to be the possible 

cause of foetal injury and perinatal death due to its  vulnerability to malformations 

(Hutter, Kingdom, & Jaeggi, 2010). It is estimated that more than 7.6 million 

perinatal deaths occur each year worldwide (UNICEF, 2009); 4.3 million of these 

deaths are foetal deaths (WHO, 2015). Ninety-eight per cent of the perinatal deaths 

have been said to take place in developing countries, and the perinatal mortality rate 

is estimated to exceed 55 per 1000 births, which is five times higher than in 

developed countries (WHO & UNICEF, 2017). Tanzania is no exception to this 

finding. 
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The present obstetric and perinatal pathological practices are such that qualitative 

terminologies are commonly employed to describe the placenta and umbilical cord 

(Bimpong, 2012).  

Little is known about the attempt to quantitatively describe the relationship between 

placental morphology such as the size of the placenta, shape of the chorionic plate, 

distance of the umbilical cord insertion into the centre of the placenta,  length of the 

umbilical cord, deviation in placental shape from normal traditional circular 

appearance,  number of the umbilical cord vessels, and number of cotyledons  with 

the associated maternal factors on the birth outcome (Salafia et al., 2011). In fact, 

information about the variables and their association with pregnancy and foetal birth 

outcome is scanty in Tanzania. Therefore, this study was carried out to determine the 

quantitative association between the Effects of Morphology of the Placenta and 

associated Maternal Factors on Foetal Birth Outcome. 

1.3 Research Objectives 

1.3.1 Broad Objectives 

The study intended to; 

Explore the effects of the morphology of the placenta and associated maternal factors 

on foetal birth outcome in Dodoma region, Tanzania 

1.3.2 Specific Objectives 

The specific objectives of the study aimed to: 

i. Determine the maternal nutritional status based on body mass index in relation to 

the morphology of the placenta. 
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ii. Determine the maternal demographics in relation to placental morphology. 

iii.  Determine the morphology of the placenta in relation to foetal birth outcome. 

1.4 Research Questions  

i. How does Maternal Nutritional status based on Body Mass Index relate to the 

Morphology of the Placenta? 

ii. How do Maternal Demographics relate to the Morphology of the Placenta? 

iii.  How does Morphology of the Placenta relate to Foetal Birth Outcome? 

1.5 Significant of the Study 

The placenta is a fascinating organ of foetal origin and it plays a pivotal mediatory 

role during pregnancy by being intimately connected to the mother and foetus. Its 

importance is undeniable as it is being exceptional and easily accessible source of 

information which reflects the intrauterine environment. The examination of the 

placenta can shade light upon the factors which affect the current pregnancy and its 

outcome. It can also guide postpartum management and provide insight into clinical 

problems such as seizures, pulmonary hypertension, renal failure that becomes 

evident in hours or days after delivery. It can also be predictive of the future 

pregnancies, and even play a role in medical-legal situations. The placenta can 

provide exceedingly useful information related to perinatal morbidity and mortality.  

Furthermore, it has repeatedly been shown that the examination of the placenta is 

needed to understand the causes of perinatal deaths. In order to clinically derive 

useful information from the placenta, careful macroscopic examination of the 

placenta is the first step. 

Therefore, the present study determined the effects of the morphology of the placenta 

and associated maternal factors on the foetal birth outcome. 
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CHAPTER TWO 

LITERATURE REVIEW 

2.1 Epidemiology Overview of the Morphology and Functions of the Placenta 

2.1.1 Morphology of the Placenta 

The placenta is the most accurate record of the infant‟s prenatal experience (Anjum, 

Suseelamma, Saritha, Ramani, & Jyothi, 2015). Immediately after delivery, it is 

expelled from the uterine wall and when viewed, the placenta is a flattened discoid 

mass with an approximately circular or oval outline (Patel, Kumar, Contractor, & 

Vaniya, 2016). At term its average volume is 500ml, an average weight is 470gms, 

an average diameter is 185mm, an average thickness is 23mm and thickest at its 

centre and thins towards its periphery where it continues as the chorion leave (Anjum 

et al., 2015).  

The placenta is the vital organ for promoting and maintaining pregnancy and normal 

foetal development (Tarrade, Panchenko, Junien, & Gabory, 2015). It is elaborated 

by both foetal and maternal tissues to serve as an instrument for essential nutrient 

transfer (Afodun, Ajao, & Enaibe, 2015). 

The placenta is made up of two surfaces which are; the maternal surface (basal plate) 

and a foetal surface (chorionic plate) (Zhang et al., 2015). The maternal surface is 

opaque, dark red in colour, consisting of protuberant growth called cotyledon, 

usually 15-25 in a healthy normal term placenta and these cotyledons are separated 

by grooves, occupied by placental septa (Afodun et al., 2015). The foetal surface of 

the placenta is shiny, grey, and translucent with the chorionic vessels along the foetal 

surface of the placenta which can be examined easily through the transparent amnion 
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and chorion covering them (Kaplan, 2013). The basal plate and chorionic plate joins 

at the placental margin and form the smooth foetal membranes (Cunningham et al., 

2014). The space between chorionic and basal plate is filled with the intervillous 

lakes of maternal blood (Pathak, 2010). 

The shape of the placenta at term is round to oval with a 22 cm diameter 

(Cunningham et al., 2014). A study done by (Pathak, 2010) found that the shape of 

the placenta is an evidence of normal placental development which is normally  

considered to be round discoid in shape, therefore, the variable maternal 

uteroplacental environment can affect the shape of the placenta. Further studies 

found that the shape of the placenta is influenced by regional variations of the 

decidua and the changes in the maternal vascular supply can alter the normal shape 

of the placenta (Jain, Jain, Baweja, Marskole, & Gupta, 2016). Further Jain et al., 

(2016) reported that disruption of the normal field of spiral arteries significantly 

alters placental shapes resulting in a greater frequency of non-discoid shapes. The 

abnormalities of the shape of the placenta like placenta succenturiate, fenestrated 

placenta, circumvallate and circummarginate placenta have been encountered 

accidentally (DUTTA, 2014). 

The cotyledons are the functional units of the placenta and they are visible when the 

placenta is viewed from the maternal surface, and they are 15-25 cotyledons which 

are grouped into visible lobes, covered by a thin layer of decidua basalis, and the 

grooves between the cotyledons are formed by decidua septa (Sadler, 2012). At 

times, the placenta may have accessory lobes which may be found at certain 

distances from the main disc (Manohar, Shivanna, & Pradeep, 2014). Depending on 
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the continuity of the chorionic plate and the location of the umbilical cord insertion, 

these accessory lobes may be represented by the succenturiate lobe of the placenta 

which is seen when the lobe is completely separate from the main disc in which the 

umbilical cord is inserted, with communicating vessels running through the discs 

(Appia, 2009). Another condition is bipartite which is similar to succenturiate, but 

the chorionic plate is in continuity with the main disc (Jain et al., 2016). The 

complication of the accessory lobes is that the lobe may be retained in the uterus 

after delivery leading to postpartum haemorrhage and septic complications (Appia, 

2009). Therefore in order to prevent puerperal sepsis and postpartum haemorrhage, 

gross examination of the placenta for its completeness immediately after delivery is 

vital (Ashwal et al., 2014). 

According to Cunningham et al., (2014), the mechanism behind the development of 

these peculiarities of the placental formation may be explained by the embryo‟s 

implantation site and this is seen when the chorionic villous comes into contact with 

more than one endometrial surface before or during implantation resulting to more 

than one placenta. The abnormal shapes of the placenta are associated with reduced 

placental efficiency, which may lead to impaired development of the placenta and 

potentially alter normal foetal development (Cunningham et al., 2014). 

The weight of the placenta reflects adequate foetal growth and subsequent normal 

birth weight which depends on the efficient delivery of nutrients from the mother to 

the foetus via normally functioning uteroplacental organ (Afrakhteh, 

Maryamghatkhah, Moeini, Sanei Taheri, & Haghi, 2013). The weight of the placenta 

cannot be measured accurately until after birth, however, the dimensions of the 
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delivered placenta reveal its cumulative development from conception to delivery 

(Adesina et al., 2016). 

Early in the second trimester, the placenta approximates the foetus in size and 

continues to grow until term (Josua, 2015). As the pregnancy advances, it becomes 

relatively smaller and by term the ration of its weight to that of the foetus is about 1:6 

to 1:7 (Appia, 2009). At full term, the normal placenta weighs 350-600g with an 

average of about 470 gms (15% of the normal newborn weight) and therefore the 

placenta which weighs more than 700 gms are pathologic (Josua, 2015). The factors 

which influence the weight of the placenta are; maternal BMI, parity, maternal age, 

gestation age, haemoglobin concentration, history of maternal diabetes, preeclampsia 

all these are associated with foetal birth outcomes such as birth weight, Apgar score 

and foetal distress (Asgharnia et al., 2008). 

According to Salih & Omar, (2017), any discrepancy in the weight of the placenta 

for example, disproportionately heavy placenta is suggestive of placental 

hypertrophy which may indicate an adaptive response to an adverse intrauterine 

environment. Furthermore, Baptiste et al., (2008) found that the hypertrophy of the 

placenta may occur in the presence of conditions such as maternal anaemia, cigarette 

smoking in pregnancy and low socio-economic status. A similar study done by 

Maryamghatkhah et al., (2013) found that many pathological conditions like 

inflammation, oedema, or compensatory hypertrophy could induce placentomegaly. 

Roland et al., (2014) found that a disproportionately small placenta may indicate 

poor nutrients supply to the placenta or hypoxia resulting in growth restriction of the 

placenta itself and subsequently foetal growth restriction. 
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Conclusively, according to Lelic, Bogdanovic, Ramic, & Brkicevic, (2014), the most 

frequent cause of small placenta is a chronic low uteroplacental blood flow. Maternal 

nicotine exposure induces vasoconstriction in the placental vasculature which 

decreases placental blood flow and reduces trophoblast invasion leading to delay in 

the establishment of the foetal–maternal placental circulation thus oxygenation and 

passage of the nutrients can be impaired by these changes (Sabra, Gratacós, & Roig, 

2017). Therefore good maternal health is fundamental for adequate placental 

development foetal growth and foetal birth outcome. 

The thickness of the placenta in millimetres increases in a linear fashion with 

advancing gestation age in weeks and almost matching it from 11-35 weeks of 

gestation (Karthikeyan, Subramaniam, Johnson, & Prabhu, 2012). At term, the 

normal placenta is approximately 3cm thick (Appia, 2009). The determination of the 

placental thickness may be helpful in the diagnosis of some abnormalities 

Karthikeyan et al., (2012) revealed that a thin placenta may be seen in cases of IUGR 

while a thick placenta is associated with maternal obesity, maternal diabetes mellitus, 

hydrops fetalis and intrauterine infections. Therefore abnormal thick placenta may 

reduce placental efficiency because of increased villous depth and the result may 

jeopardize foetal growth and birth outcome (Josua, 2015). As the placenta develops, 

the villous system undergoes remodelling thus any interruption in the development of 

the placental vasculature and remodelling may lead to adverse pregnancy outcome 

(Cunningham et al., 2014). The studies show that smoking causes changes in the 

placental vasculature (Kaminsky, Ananth, Prasad, Nath, & Vintzileos, 2007). For 

example placentas of smoking mothers have a reduced number of cytotrophoblast 

and increased thickness of the villous membrane (Velicky, Knöfler, & Pollheimer, 
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2016). This causes oxygenation and passage of nutrients to be limited resulting to 

alteration in the normal function of the placenta and affects the foetus (Sabra et al., 

2017). 

The infarcts are the small localized areas of dead tissue which occur due to the 

failure of blood supply and they are grey-white in colour and they usually indicate 

uteroplacental vascular disease and the most significant infarcts are the central 

infarcts (Roberts, 2008). If the uteroplacental blood flow is otherwise relatively 

normal, the foetus may suffer few ill effects with as much as 30% placental 

infarction (Appia, 2009). The association of the infarction of the placenta with low 

Apgar scores in the newborn was confirmed in a study which was conducted in 

Australia by (Blair, De Groot, & Nelson, 2011).  Similarly, Macdonald, (2012) found 

an association between placental infarcts and a reduced foetal size due to decreased 

uteroplacental blood flow. 

The umbilical cord is also referred to as funiculus umbilical and it is perhaps the only 

organ of the foetus that dies when extrauterine life begins (Bimpong, 2012). It is 

structurally and functionally simple, yet it is the foetal lifeline connecting placenta to 

the foetus for the supply of oxygen, nutrients and waste materials disposal and other 

processes necessary for the growth and development of the foetus (Yampolsky et al., 

2010). 

Precisely, it is still not clearly understood what exactly are the factors which decide 

the umbilical cord length (Pathak et al., 2010). However, the available so far suggests 

that foetal movement produces tensile force on the umbilical cord, genetic factors 

and amount of amniotic volume play an important role in determining the length of 
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the umbilical cord, and therefore cord length is influenced positively by both the 

amniotic volume and foetal mobility (Algreisi, Brown, Shrim, Albasri, & Shamarani, 

2016). According to (Pathak et al., 2010), the umbilical cord extremely varies in 

length and an average normal length of the umbilical cord is 55-60 cm and the 

minimum cord length which allows the normal vertex delivery is 32 cm. The authors 

have accepted the 32 cm length as a minimum length, anything less than this is 

considered to be a short cord (Mohora, Hudita, & Stoicescu, 2015). 

Soliriya, Goyal, & Kachhawaha, (2017) found that excessively short cords have been 

associated with a delay in the second stage of labour, inversion of the uterus and 

abruption of the placenta, these can affect the health of both the mother and the 

foetus (Nandini, Shaheen, & College, 2015). The maternal risk factors for abnormal 

short cords were more likely among underweight mothers and mothers who smoke 

during pregnancy (Elarbah, Elbareg,  Essadi, Algharaz, 2014). Alternatively, there is 

no agreed definition, on what should be termed as excessive long cord (Pathak, 

2010). Some studies have defined cord length as more than 80 cm while others have 

taken 100 cm as the upper limit of the cord length (Meena, Meena, Kashyap, & 

Meena, 2015). Ideally, when measuring the length of the umbilical cord then it 

should also include the measurement of the cord attached to the baby (Pathak, 2010).  

It has been found that excessive long cord can cause umbilical cord accidents which 

usually occur during early pregnancy and can also compromise the cord blood flow 

and cause foetal demise (Collins, 2012). And during late pregnancy, cord 

entanglement around different parts of the foetal body is often unrecognized cause of 
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foetal intrauterine growth restriction or even foetal demise (Grigore & Scripcaru, 

2013). 

The umbilical cord can also have knots Soliriya et al., (2017) found that false knots 

may have little clinical significance whereas true knots of the umbilical cord 

although rare may lead to obstruction of the foetal circulation and subsequent 

intrauterine foetal death. 

The umbilical cord vessels in a fully developed umbilical cord are normally three in 

number; two umbilical arteries and one umbilical vein with the remnant of the 

allantois all embedded in Wharton‟s jelly and are surrounded by a single layer of 

amnion (Spurway, Logan, & Pak, 2012). A condition of the umbilical cord in which 

one artery is missing is known as a single umbilical artery and its prevalence ranges 

from 0.2% to 11% depending on the population studied (Murphy-Kaulbeck, Dodds, 

Joseph, & den Hof, 2010). The increased rates of abnormalities of the placenta, 

umbilical cord and amniotic fluid have been found to be associated with single 

umbilical artery (Murphy-Kaulbeck et al., 2010).  

Luo et al., (2017) reported numerous maternal risk factors which are associated with 

single umbilical artery. According to them, the factors include multiple births, older 

maternal age, multiparty, smoking as well as the presence of maternal medical and 

pregnancy complications, such as preexisting maternal diabetes, hypertension, 

preeclampsia and epilepsy. Furthermore, Martínez-Payo et al., (2014) also reported 

other associations such as maternal drug use like vitamin A, phenytoin, and 

levothyroxine, substance abuse, and abnormalities of the placenta. The newborns 

with the single umbilical artery, 20% or more have associated foetal anomalies which 
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includes cardiovascular abnormalities as well as a variety of renal defects and 

multiple anomaly syndromes (Antoniou et al., 2011). Therefore risk factors for single 

umbilical artery should be identified, prevented and gross examination of the 

placenta and umbilical cord should be done so that the conditions of recurrence can 

be managed and newborns from single umbilical artery should be attended early. 

The umbilical cord insertion is visible on the foetal surface of the placenta, and the 

cord typically inserts at the centre on the chorionic plate (Cunningham et al., 2014). 

A similar finding was found in a study  by Jaiman, (2015) who reported that the cord 

normally inserts into the placenta disc in a central or near central location. But the 

variations in the site of the cord insertion and its relationship with later development 

was reported to be associated with growth restrictions and later development 

abnormalities (Antoniou et al., 2011). Brouillet et al., (2014) reported that the 

variants in cord insertion included marginal/battledore, and 

velamentous/membranous insertions, therefore, marginal cord insertion and 

velamentous cord insertion were categorized as abnormal cord insertion. The 

relationship between the weight and thickness with regard to cord insertion was 

observed in a study  by Yampolsky et al., (2010) they hypothesized that the placentas 

with a non-centrally inserted umbilical cord tend to be heavier and thicker than 

normal and the cause is not specific to maternal pathology but a deviation in key 

early placental developmental process. Alternatively, Pathak et al., (2010)  stated that 

as the maternal age increases, the likelihood of the displaced cord grows and this 

shows that the magnitude of the deviation is imposed on the conceptus by an ageing 

maternal intrauterine environment. Ebbing, Kiserud, Johnsen, Albrechtsen, & 

Rasmussen, (2013) found that, smoking especially at the beginning of the pregnancy 
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slightly increases the risk of the velamentous and cord insertion but not marginal 

insertion. The risk caused by abnormal cord insertion was reported by Ebbing et al., 

(2013) who reported that abnormal cord insertion is associated with an increased risk 

of abruption placenta leading to negative impact on the health of both the foetus and 

the mother, as was evidenced by a low 5 minute Apgar score in their study. 

2.1.2 Functions of the Placenta 

Early in gestation, the developing embryo is small and its nutritional and waste 

disposal needs are minor (Ma, 2013). At this point, the embryo absorbs the nutrients 

from the mother‟s endometrial secretions and expels its waste into the uterus 

(Griffiths et al., 2018). As the development progresses, the needs of the embryo 

increases (Cunningham et al., 2014). With the advancement in the growth from the 

embryonic stage to foetal stage, more nutrients are required and much more complex 

means of satisfying the nutritional and waste disposal needs must be established 

(Brett, Ferraro, Yockell-Lelievre, Gruslin, & Adamo, 2014). Hence this transfer of 

nutrients is only accomplished after the embryo develops a vascular system and can 

establish an effective and efficient interface via the placenta between the mother‟s 

vascular system and its own (Pathak, 2010). The placenta is the only most important 

organ between the mother and the foetus, serving multiple functions (Ma, 2013). It 

allows the transfer of carbohydrates, proteins, amino acids, polypeptides, lipids, 

vitamins, water, electrolytes and pharmacological agents from the mother to the 

foetus (Sadler, 2012). 

In addition, it acts as an endocrine organ that produces several types of hormones, 

including the steroid hormones, oestrogen and progesterone which maintains 
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pregnancy (Griffiths et al., 2018). It is also the source of human chorionic 

gonadotrophin (hCG) (Cunningham et al., 2014). A luteinizing hormone, hCG is 

secreted by syncytiotrophoblast of the placenta in early pregnancy (DUTTA, 2014). 

It maintains the functions of the corpus luteum and stimulates progesterone 

production in the placenta (Witkin, 2008). 

The placenta produces the hormone relaxin, as well, which is thought to relax the 

joints of the pelvis and assists in dilating the cervix during birth (Ma, 2013). Before 

lung development, the placenta supports essential foetal respiratory functions and it 

carries oxygen and nutrients from the maternal blood across the membrane into the 

foetal circulation by diffusion and allowing carbon dioxide to pass in the opposite 

direction (Josua, 2015). Near-term the placenta produces hormones that mature foetal 

organs such as foetal lungs in the preparation for extrauterine life (Griffiths et al., 

2018). Immune protection is another function of the placenta whereby it protects the 

foetus from immune attack by the mother‟s immune system (Zhang et al., 2015). The 

placenta also acts as a barrier that protects the foetus by prohibiting some harmful 

microorganisms from entering foetal circulation (Griffiths et al., 2018). It also stores 

the carbohydrates, calcium, iron and proteins which are stored to be released into the 

foetal circulation (Ma, 2013). Therefore, the successful development of the placenta 

is crucial for optimal growth, maturation, function, and survival of the embryo or the 

foetus (Gheorghe, Ravi, Ashwani & Longo, 2011).  

2.2 Conceptual Framework 

According to McMahon et al., (1960) cited Krieger, (1994),  the disease never 

depends upon single isolated cause, it rather develops from a chain of causation in 
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which each link itself is a result of complex interaction of the preceding events and 

these chains of causation which may be a fraction of the whole complex is known as 

web of causation. The belief that population patterns of health and disease can be 

explained by a complex web of numerous interconnected risk and protective factors 

has become one of this discipline‟s central concepts (Buck C., Llopis A., Najera E. 

and Terris M. 1988).  

Similarly, the placenta‟s functions and morphology depend on the mother‟s ability to 

deliver the nutrients to it; hence the associated maternal factors have a powerful 

modifying influence as the independent variables on the morphology and allocation 

of the resources to the foetus and the foetal outcomes as the dependent variables. 

McMahon et al.,‟s „web of causation‟ conceptual framework adopted and modified 

from (Krieger, 1994) 

Independent Variables                                                              Dependent Variables 

 

 

                                                                                                                              

 

                                                                                                                                                   

Source: A conceptual framework adopted and modified from (Krieger, 1994) 

Figure 1: The conceptual framework of Effects of Morphology of the Placenta and 

associated Maternal Factors on Foetal Birth Outcome 
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CHAPTER THREE 

RESEARCH METHODOLOGY 

3.1 Introduction 

This chapter presents the method, procedures and strategies used to execute this 

study. It describes the study location, research approach, research design, population, 

sample size, and sampling techniques employed. It also describes the methods of 

data collection and relevant instruments applied as well as data collection and 

analysis procedures. 

3.2 Study Area 

Dodoma was purposively selected due to high prevalence of women with 

undernutrition based on BMI which shows 8.4% (Tanzania National Nutrition 

Survey, 2014). Secondly it was selected due to its rapid population growth. 

Dodoma is situated in the center of the country and it lies between Latitude 6.00 and 

6.30 degrees South and Longitude 35.30 and 36.02 degrees East.  The total surface 

area of the region is 41311 square kilometers. According to Tanzania population and 

Housing census of August 2012, the region has a total population of 2,328,949 

people whereby 1,134,496 were male and 1,194,453 were female. Among this 

population, women of reproductive age were 526,542 (Tanzania Bureau of Statistics, 

2010). The region is administratively divided into seven districts namely Bahi, 

Chamwino, Chemba, Dodoma Municipal, Kondoa, Kongwa, and Mpwapwa. The 

region is bordered by the Manyara Region to the North, Singida Region to the West, 

Iringa Region to the South and Morogoro Region to the South East Figure 2.  
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Source: National Bureau of Statistics (2013) 

Figure 2: A map of Dodoma Region 

3.3 Study Design Approach  

This adopted cross-sectional hospital-based study design. A cross-sectional of two 

hundred and thirty-six women admitted at term for spontaneous vertex delivery 

together with the same number of neonates and their placentas based on the 

quantitative approach was utilized. 
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3.4 The Study Population 

This study was facility-based study which targeted pregnant women and their 

newborn and placentas at Dodoma Regional Referral Hospital, Chamwino District 

Hospital and Makole Health Centre during the period of data collection. 

3.5 Study Site 

The study was done in the labour wards at Dodoma Regional Referral hospital, 

Chamwino district hospital and Makole Urban Health Centre. 

3.6 Sampling Process, Technique and Sample size 

Dodoma Region was purposely chosen for the study this is because, according to 

Tanzania Nutrition Survey, (2014), Dodoma region is one among the Regions in 

central zone with high prevalence of maternal undernutrition based on BMI. Gravid 

mothers admitted in labour ward were sampled through rotary simple random 

sampling technique and freshly delivered placentas were examined consecutively 

until the sample size was achieved.  

The number of participants was collected from each health facility according to the 

number of deliveries for consecutive three months from January to March 2018 and 

the percentage on deliveries was used to calculate the number of laboring women 

needed in each health facility whereby the proportion of each hospital was used to 

get the total number from each health facility. 
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Table 1: The number of participants from each health facility 

Sn Health facility No. of 

deliveries 

Jan-March 

2018 

% of total 

deliveries 

No. of study 

participants 

required at 

each facility 

1 Dodoma Regional 

Referral Hospital 

1064 62 147 

2 Makole Urban 

Health Centre 

506 29 68 

3 Chamwino District 

Hospital 

155 9 21 

 Total 1725 100% 236 

Source: Field Data (2018) 

3.7 Sample Size 

The sample size was calculated using Kish and Leslie`s formula adopted from (Ma, 

2013). 

n=t
2 x

p (1-p)/m
2 

n=required sample size 

t= confidence level at 95% (standard value of 1.96) 

p=proportion of the estimated prevalence of umbilical cord measurement which is 

81% (Ma, 2013) 

n= [(1.96)
2
x0.81 (1-0.81)]/ (0.05)

2
=3.8416x3.111/ (0.05)

2
=236 

Thus the sample was 236 pregnant women in labour ward with the placenta. 

3.7.1 Inclusion Criteria 

Eligibility criteria required individuals who are apparently healthy pregnant in labour 

with singleton pregnancies at the Gestational age between 37 – 42 weeks. 
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3.7.2 Exclusion Criteria 

Exclusion criteria in this study considered  diabetes mellitus, hypertensive disorder 

of pregnancy, multiple pregnancies, previously diagnosed intrauterine fetal death and 

preterm deliveries <37 weeks or prolonged pregnancies >42 weeks‟ gestations, and 

diagnosed clinical obstetric complications involving the placenta. 

3.7.3 Data Collection Methods and Tools 

Questionnaires and checklist written in English and translated in Swahili was used to 

collect necessary information from the respondents.  The interview guide consisted 

of three sections. Namely observations, demographic data and life style in a 

checklist. One Registered Nurse Research Assistant was trained and included to 

assist in data collection. 

3.7.4 Sample Collection  

The sample was collected immediately after delivery; newborns were weighed by 

sensitive balance scale to determine their weight and then the placenta was washed in 

tap running water, and determination of the morphological parameters including 

weight, thickness, cord length and numbers vessels, and number of cotyledons was 

done. 

The tools was tested and pre-tested in one health facility. It was done before the 

actual data collection to test their practicality and accuracy in order to yield valid 

information. 
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3.7.5 Examination of the Placenta and Umbilical Cord 

The placenta samples were obtained with consent from 236 study participants who 

were enrolled in the study from the begining. Then nurse-midwife delivered the 

placenta and handed it over to the researcher who cleaned off the blood using tap 

running water. The thickness of the placenta was determined using a toothpick which 

was used to pierces the placenta from the chorionic plate at the site of cord insertion 

to the basal plate and each thickness was measured against a plastic tape measure 

scale in centimetres and was recorded.  

A sensitive balance scale which is recorded to the nearest 0.01 kg when measuring 

both placenta and neonate weights was used. The placenta was collected using plastic 

bags (nylon, maker unknown) and then weighed after the umbilical cord was cut 3 

cm from the neonate. The examination of the umbilical cord was done at the time of 

delivery. The length of the umbilical cord was taken using a tape measure and the 

length of the cut end attached to the fetus was added to the umbilical cord attached to 

the placenta and recorded.  The cord length was considered short when the length 

was < 32cm and long when the umbilical cord length was >70. This was done using 

an accurate and non–stretchable fixed measuring tape. 

The mode of cord insertion into the placental disc was inspected and abnormal cord 

insertion was considered as velamentous when the cord was inserted into the fetal 

membranes with membranous vessels and marginal when the cord was inserted at the 

edge of the placenta. The placenta examination checklist/Template was adopted from 

(American Family Physician, 1998). 
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3.7.6 Maternal BMI Determination  

Ouyang et al., (2013) described adequate weight gain as underweight women (BMI 

<18.5kg/m
2
), a women of normal weight (BMI 18.5-24.9kg/m

2
), overweight women 

(25.0-29.9 kg/m
2
), and obese women (BMI >30.0 kg/m

2
).  

Those women below and above the corresponding range were classified as 

inadequate and excessive respectively. The antenatal card was reviewed for weight 

gain per trimester so that the total weight gain being 12.0 kg at term. So any weight 

above 12.0 at term was considered overweight and it was compared with the above 

weight. Moreover maternal weight and height were measured and BMI computed. 

The summary of the data collection process is presented. Figure 3 

 

Source: Adopted and modified from (American Family Physician, 1998) 

Figure 3: Flow chart illustrating the process by which the data was obtained. 
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3.7.7 Data Processing and Analysis 

The data was verified, compiled, coded and summarized before carrying out 

statistical analysis based on the stated objectives. The data was first organized and 

then precisely entered into the computer to ensure the accuracy of results. Data 

management and analysis were performed using Statistical Package for Social 

Sciences (SPSS) version 20 and the obtained data was presented in tables. 

3.7.8 Definition and Measurable Of Variables. 

The variables which were assessed in this study included maternal demographics, 

eating habit, and BMI as the independent variable while the morphology of the 

placenta and foetal birth outcome as the dependant variable. 

3.8 Validity and Reliability of Data. 

3.8.1 Validity of Data 

To ensure the validity of the data, the weighing scale was checked after every 

measurement for zero error. An accurate and non-stretched fixed measurement tape 

measure was used.  

3.8.2 Reliability of Data 

The same scale which was used to weigh the placentas was checked to ensure the 

reliability of the data. Tools were pre-tested in one District Hospital station. This was 

done before the actual data collection to test the practicality and accuracy of the 

tools, to yield valid information. The strict research guidelines for data collection and 

data analysis were adhered to in order to enhance reliability. 
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3.9 Dissemination of Results 

The findings were submitted to the University of Dodoma particularly to the College 

of Health Sciences, School of Nursing and Public Health during thesis defence which 

mainly targeted the academic commitment. There was also a plan of publishing the 

research on a reputable scientific journal to be accessed by others. The publication of 

the research would serve as the knowledge base and reference for similar studies in 

the future. 

3.10 Ethical Issues 

Prior to undertaking the investigation, the ethical clearance was obtained from 

UDOM Research Ethical Committee to conduct the study. Concerning the ethical 

issues of the study participants, oral informed consent with detailed explanation 

regarding the purpose and benefits of the study was elaborated to the participants. 

They were also requested to sign the informed consent form.   The confidentiality 

was maintained since the information which was provided was confidential to the 

researcher only. The names of the study participants remained anonymous 

throughout. 

The examined placentas were discarded immediately after examination in the bucket 

(labeled highly infectious) and latter disposed as per the hospital protocol. 
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CHAPTER FOUR 

RESULTS 

4.1 Introduction 

This study determined the effects of the morphology of the placenta and associated 

maternal factors and were correlated with the newborn birth outcome especially birth 

weight and Apgar score.  

The maternal factors which were examined included the maternal demographics and 

nutrition status based on Body Mass Index. Among the morphological features of the 

placenta which were examined were; placental weight, thickness, diameter, umbilical 

cord length, umbilical cord insertion, the diameter of the umbilical cord and number 

of blood vessels of the umbilical cord. The birth outcome which was examined 

included Birth weight and Apgar score. The data were collected from Dodoma 

Regional Referral Hospital, Chamwino District Hospital and Makole Urban Health 

Centre among the pregnant women in labour ward. 

This chapter presents the findings which were obtained in this study as well as their 

analysis. The quantitative analysis was performed and the Pearson‟s correlation 

technique was employed to explain the correlation between the variables. 

The delivery process was monitored during and immediately after delivery whereby 

the newborn Apgar score was noted and the newborn was weighed using a sensitive 

balance scale to determine its weight. The placenta was obtained and cleaned in a tap 

running water and it was examined to determine the morphological parameters 

including the number of cotyledons, thickness, diameter, cord length and numbers of 
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vessels. The mode of cord insertion into the placental disc was inspected and then, 

the placenta was weighed. The findings were recorded by the researcher. 

4.2 Socio-demographic Characteristics of the Expectant Mothers in Labour 

Ward 

This study determined the effects of the morphology of the placenta and associated 

maternal factors to the foetal birth outcome especially Birth weight and Apgar score. 

This study involved 236 gravid mothers who were in labour ward and met the 

inclusion criteria. The age of the respondents was analysed group wise. The majority 

(58%) were in the age group between 18 - 24 while the rest were; (24%) in the age 

group between 23 - 31, (14%) in the age group between 32 - 38, (4.2%) in the age 

group between 39 and above. The mean age of the mothers was 25.11and the median 

23.00 ±6.625. The level of education was another important variable in this analysis 

of the study. Most of the study participants (47%) had primary education while a 

lesser proportion of the respondents (6%) had tertiary education. The rest of the 

study participants who had secondary education constituted (22%) and (26%) of the 

study participants did not have formal education at all.  

Regarding the marital status of the study participants, majority (80%) of the 

respondents were married while only (19%) of the study participants were single. 

Furthermore, the parity was also assessed and the majority (50.4%) of the study 

participants was multipara while a lesser proportion (49.6%) was primipara. 

Moreover, with regard to gestation age, most of the participants (66%) were of 

gestation age between 37 - 39 while a lesser proportion of the participants (34%) was 

between 40 - 42 gestation age. The gestation age ranged from 37 - 42 with a mean of 
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39.13 weeks ±1.025.  Almost all the participants (89%) never suffered from malaria 

during pregnancy while a lesser proportion (11%) who suffered from malaria. 

Regarding employment, out of 236 participants, the majority (92%) of participants 

were unemployed while a lesser proportion (8%) was employed. 

As the antenatal visit is important, at least four visits are recommended. In this study, 

out of 236 women, (55.1%) of the women had complete four antenatal visits. Those 

who visited late were (41.5%) and the lesser proportion who visited early constituted 

(3%). The maternal body mass index was measured and the majority (88%) of the 

study participants were within 18 - 24.9 which are normal ranges of body mass 

index, (9%) of the pregnant women were below 18.5 and were underweight, and the 

lesser proportion of (3%) was overweight at the ranges between 25.0-29.9. This 

study also examined the Sero-status of the preganancy whereby, the majority (98%) 

of the participants were Sero-status negative and (2%) of the participants were Sero-

status positive and were on antiretroviral therapy. Table 2 
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Table 2: The demographics and clinical characteristics of the study 

participants (N=236) 

Characteristics                        Number Percentage % 

Age 

18 - 24 

25 - 31 

32 - 38 

39 and above 

 

136 

56 

34 

10 

 

57.6 

23.7 

14.4 

4.2 

Level of education 

None 

Primary 

Secondary 

Tertiary 

 

61 

110 

51 

14 

 

25.8 

46.6 

21.6 

5.9 

Marital status 

Single 

Married 

Divorced/separated 

 

45 

189 

2 

 

19.1 

80.1 

0.8 

Parity 

Primipara 

Multipara 

 

117 

119 

 

49.6 

50.4 

Gestation age 

37 - 39 

40 - 42 

 

155 

81 

 

65.7 

34.3 

Occupation 

Unemployed 

Employed 

 

218 

18 

 

92.4 

7.6 

Antenatal visits 

Early visit 

Late visit 

Complete visit 

 

8 

98 

130 

 

3.4 

41.5 

55.1 
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BMI 

<18.5=Underweight 

18.5-24.9=Normal 

25.0-29.9=Overweight 

 

20 

208 

8 

 

8.5 

88.1 

3.4 

PMTCT 

One 

Two 

 

5 

231 

 

2.1 

97.9 

ART Use 

Yes 

No 

 

5 

231 

 

2.1 

97.9 

Source: Field Data (2018) 
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4.3 Neonatal Indices 

Among the 236 neonates who were studied, (50.4%) of then were female and 

(49.6%) were male. Regarding the birth weight, those neonates who birth weight 

below 2.5 kg had constituted (9%) and the majority who had normal birth weight 

ranging from 2.5 - 3.9 kg constituted (86%) while the lesser proportion who 

constituted (5%) had birth weight of 4.0 kg and above. The mean birth weight was 

3.051±0.051. Figure 4                                                                                                    

 

Source: Field Data (2018) 

Figure 4: Newborn indices illustrated by birth weight (N=236) 

Similarly, the Apgar score of the newborns was also observed and most of them had 

normal Apgar score of 7and above at the first minute constituted (89%) while a few 

low score of below 7 at the first minute constituted (11%). Similarly at the fifth 

minute after delivery most of the newborns 92.2% had a score of 7 and above while 

the lesser proportion 7.6% had low score of less than 7. Figure 5 
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Source: Field Data (2018) 

Figure 5:  Newborn indices illustrated by Apgar score (N=236) 

 

4.4 Placental and Umbilical Cord Indices 

The findings of the current study showed that (n=236) out of the total placentas, 

(11%) of placentas were classified as low weight placentas because they weighed 

below 400grams. Whereas those placentas which had normal weight constituted 

(83%) and the range was 400 - 700grams. Finally, the placentas which were 

classified to have high weight constituted (6%) and had 701grams and above. The 

range of the weight of the placenta was 210-1000 g and mean placenta weight was 

524.24 ± 131.605 g. 

The number of cotyledons was also examined and the findings showed that (7.6%) of 

the placentas were classified as having low cotyledons count less than 15, (92.4%) of 

the placentas were classified as normal because the number ranged between 15-25 
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cotyledons. The range of the number of cotyledons was 12 – 25 whereas the mean 

cotyledon count was 19.61 ± 2.895. The result concerning thickness of the placenta 

was found to be (96.8%) as thin placenta having the thickness of less than 2cm, 

(91.9%) of the placentas had normal range thickness of between 2 - 4cm and (1.3%) 

of the placentas were thick with the thickness of above 4cm. The mean placental 

thickness was 2.888 ± 0.6472.  The diameter of the placenta as shown in the result 

indicate that (96.6%) of the placentas were in the range of 11 - 22 as the normal 

diameter of the placenta while (3.4%) of the placentas were in the range of 23cm and 

above as large placental diameter. The mean placental diameter was 16.86 ±2.359. 

The descriptive statistics for the umbilical cord indices showed that out of 236 

placentas, the short umbilical cords below 32cm constituted (1.3%), those of 32 – 

70cm had normal length which constituted (86.9%) and long umbilical cord above 

70cm constituted (11.8%). The mean cord length was 57.102 and ± 11.5739. 

Regarding umbilical cord insertion in the chorionic plate, out of 236 placentas, 

(2.1%) of the placentas had central umbilical cord insertions, (90.3%) of them had 

eccentric umbilical cord insertions, (7.6%) of the placentas had marginal cord 

insertions and there was no other abnormal cord insertion.  

Therefore, most of the umbilical cords were inserted eccentrically (90.3%) followed 

by marginal and centric of (7.6%) and (2.1%) respectively. Only (18.6%) of the 

newborns had cord around the neck while the rest of the placentas (81.4%) of the 

newborns did not. Moreover, (7.2%) of the newborns had umbilical cord 

entanglement while the remaining did not. Table 3 
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Table 3: The spectrum of placental and umbilical cord indices  

Variable Frequency  % 

Weight of the placenta 

<400 gms 

400-700 gms 

701gms 

 

26 

196 

14 

 

11.0 

83.1 

5.9 

Number of cotyledons 

<15=Few cotyledons 

15-25=Normal 

 

18 

218 

 

7.6 

92.4 

Thickness of placenta 

<2 cm=Thin 

2-4 cm=Normal 

<4 cm=Thick 

 

16 

217 

3 

 

6.8 

91.9 

1.3 

Diameter of placenta 

11-22 cm=Normal 

23 cm and above=Large 

 

228 

8 

 

96.6 

3.4 

Cord Length 

<32 cm=Short 

32-70 cm=Normal length 

>70 cm=Long cord 

 

3 

205 

28 

 

1.3 

86.9 

11.8 

Cord around the neck 

Yes 

No 

 

44 

192 

 

18.6 

81.4 

Cord Entanglement 

Yes 

No 

Cord insertion 

Centric 

Eccentric 

Marginal 

 

17 

219 

 

5 

213 

18 

 

7.2 

92.8 

 

2.1 

90.3 

7.6 

Number of umbilical blood  

vessels 

2 

3 

 

 

6 

230 

 

 

2.5 

97.5 

Source: Field Data (2018)  
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Table 4: Descriptive statistics of maternal, foetal and placental indices (N=236) 

 95% CI 

Variable Mean ±SD Max Min SE Mode Median Lower Upper 

Maternal age 25.11 6.625 48 18 0.431 18 23.00 24.6 25.96 

B M I 22.64 2.805 32.0 18.0 0.160 24.8 23.400 -1.832 -1.201 

Apgar in 5thminute 8.76 1.162 10 3 0.08 9 9.00 0.11 0.41 

Birth weight 3.051 0.511 4.6 1.5 0.033 3.0 3.000 -0.715 -0.584 

Placental weight 524.24 131.61 1000 210 8.567 500 500.00 -42.64 -8.89 

Cotyledons count 19.61 2.895 26 12 0.19 20 20.00 -0.76 -0.2 

Placental thickness 2.888 0.647 5.5 1.1 0.042 3.0 3.000 -0.195 -0.029 

Placental diameter 16.85 2.359 26 12 0.154 16 17.00 0.55 1.15 

Cord length 57.10 11.574 99.0 29.0 0.753 59.0 56.000 -0.383 2.586 

Cord diameter 1.453 0.3573 3.0 0.9 0.023 1.2 1.400 0.407 0.498 

Source: Field Data (2018) 
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4.5 The Association between Maternal Nutritional Status Based on Body Mass 

Index versus Morphology of the Placenta. 

When maternal body mass index and morphology of the placenta were analysed 

using chi-square to find the association between them, there was a significant 

association between maternal body mass index and morphology of the placenta since 

out of 26 low weight placentas with (<400 grams), (61.5%) placentas were from 

underweight mothers (p<0.001).  Similarly the number of cotyledons had an 

association with the maternal body mass index since the cotyledons with a few 

number were classified as less than 15 counts, thus among 18 placentas with  few 

number of cotyledons below normal, (88.9%) of them were from the mothers who 

were underweight (p<0.001). 

Also, the thickness of the placenta had a positive association with the maternal body 

mass index since out of 16 placentas which were thin less than 2.0cm, (56.2%) of 

them were from underweight mothers (p<0.001). 

The placental diameter, umbilical cord length, umbilical cord diameter, number of 

umbilical vessels, cord insertion and status of the cord whether nuchal or 

entanglement did not show any association with the maternal body mass index 

(p>0.005). Table 5 
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Table 5: The results of chi-square analysis of the maternal nutritional status 

based on body mass index versus morphology of the placenta 

VARIABLE BMI  

 

 

Placenta Morphology 

 

 

Underweight 

 

n (%) 

 

Normal 

weight 

n (%) 

 

Overweight 

 

n (%) 

 

 

 

p-value 

1. Weight of placenta 

<400 g 

400-700 g 

701 and above 

 

16 (61.5%) 

3 (1.5%) 

1 (7.1%) 

 

10 (38.5%) 

187 (95.4%) 

11 (78.6%) 

 

0 (0.0%) 

6 (3.1%) 

2 (14.3%) 

 

<0.001 

2. No. of cotyledons 

<15= Few cotyledons 

15-25=Normal no. of 

cotyledon 

 

16 (88.9%) 

4 (1.8%) 

 

2 (11.1%) 

206 (94.5%) 

 

0 (0.0%) 

8 (3.7%) 

 

 

<0.001 

3. Thickness of the placenta 

<2.0 cm=Thin 

2.0-4.0 cm=Normal 

4.1cm and above=Thick 

 

9 (56.2%) 

11 (5.1%) 

0 (0.0%) 

 

7 (43.8%) 

199 (91.7%) 

2 (66.7%) 

 

0 (0.0%) 

7 (3.2%) 

1 (33.3%) 

 

<0.001 

4. Diameter of the placenta 

11-22 cm=Normal diameter 

23 cm and above=Large 

 

20 (8.8%) 

0 (0.0%) 

 

201 (88.2%) 

7 (87.5%) 

 

7 (3.1%) 

1 (12.5%) 

 

0.255 

5. Cord length 

<31cm=Short  

32-70 cm=Normal 

>70 cm=Long 

 

0 (0.0%) 

19 (9.3%) 

1 (3.6%) 

 

3 (100.0%) 

178 (86.8%) 

27 (96.4%) 

 

0 (0.0%) 

8 (3.9%) 

0 (0.0%) 

 

0.606 
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6. Cord diameter 

<1 cm=Thin 

1-2 cm=Normal 

Above 2 cm=Thick 

 

0 (0.0%) 

20 (8.7%) 

0 (0.0%) 

 

1 (100.0%) 

202 (87.8%) 

5 (100.0%) 

 

0 (0.0%) 

8 (3.5%) 

0 (0.0%) 

 

0.935 

7. No. of umbilical vessels 

2 vessels=SUA 

3 vessels=Normal 

 

0 (0.0%) 

20 (8.7%) 

 

6 (100.0%) 

202 (8.8%) 

 

0 (0.0%) 

8 (3.5%) 

 

0.661 

8. Cord around the neck 

Yes 

No 

 

1 (2.3%) 

19 (9.9%) 

 

43 (97.7%) 

165 (85.9%) 

 

0 (0.0%) 

8 (4.2%) 

 

0.088 

9. Cord entanglement 

Yes 

No 

 

0 (0.0%) 

20 (9.1%) 

 

16 (94.1%) 

192 (87.7%) 

 

1 (5.9%) 

7 (3.2%) 

 

0.375 

10. Cord insertion 

Centric 

Eccentric 

Marginal 

 

0 (0.0%) 

20 (9.4%) 

0 (0.0%) 

 

5 (100.0%) 

185 (86.9%) 

18 (100.0%) 

 

0 (0.0%) 

8 (3.8%) 

0 (0.0%) 

 

0.489 

Source: Field Data (2018) 

4.6 The Association between Maternal Demographics and the Morphology of 

the Placenta 

The association between the occupation and diameter of the placenta showed that out 

of 236 placentas, the majority (97.7%) of the normal diameter of the placentas were 

from unemployed mothers. Hence there was a positive correlation between 
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occupation and diameter of the placenta (p<0.001). Other maternal demographics 

were equally important, and they were analysed but they did not show significance. 

Table 6 

Table 6: The results of chi-square of the maternal demographics in relation to 

the morphology of the placenta as signaled by placental diameter 

VARIABLE DIAMETER OF THE PLACENTA  

 

Occupation 

Normal diameter 

n (%) 

Large diameter 

n (%) 

p-value 

Unemployed 

Employed 

213 (97.7%) 

15 (83.3%) 

5 (2.3%) 

3 (16.7%) 

<0.001 

Source: Field Data (2018) 

A cross tabulation was done to find the relationship between parity and weight of the 

placenta whereby out of 26 low weight placentas with <400 grams, (12.8%) 

placentas were from primipara. However, there was no significant statistical 

relationship between the parity and weight of the placenta (p<0.020). Table 7 

Table 7: The result of chi-square of parity and weight of the placenta 

VARIABLE WEIGHT OF THE PLACENTA  

 

State of birth 

<400grams 

n (%) 

400-700grams 

n (%) 

>700grams 

n (%) 

p-value 

Primipara  

Multipara 

15 (12.8%) 

11 (9.2%) 

100 (85.5%) 

96 (80.7%) 

2 (1.7%) 

12 (10.1%) 

0.020 

Source: Field Data (2018) 

4.7 The Relationship between the Morphology of the Placenta and Foetal 

Birth Outcome as Signaled by Apgar score 

There was no significant association between the morphology of the placenta and 

foetal birth outcome as signaled by the newborn‟s Apgar score (p>0.005).Table 8 
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Table 8: The results of chi-square analysis of the morphology of the placenta in 

relation to foetal birth outcome as signaled by Apgar score in the 5
th

 

minute 

VARIABLE APGAR SCORE IN 5
TH

 MINUTE p-value 

 

Placenta Morphology 

<7 

n (%) 

> 7   

n (%) 

 

1.  Weight of placenta 

<400 g 

400-700 g 

701 g and above 

 

2 (7.7%) 

14 (7.1%) 

2 (14.3%) 

 

24 (92.3%) 

182 (92.9%) 

12 (85.7%) 

 

0.623 

2. No. of cotyledons 

<15= Few cotyledons 

15-25=Normal no. of 

cotyledons 

Above 25=Many cotyledons 

 

3 (16.7%) 

15 (6.0%) 

0 (0.0%) 

 

15 (83.3%) 

203 (93.1%) 

0 (0.0%) 

 

0.133 

 

3. Thickness of the placenta 

<2.0 cm=Thin 

2.0-4.0 cm=Normal 

4.1cm and above=Thick 

 

2 (12.5%) 

15 (6.9%) 

1 (33.3%) 

 

14 (87.5%) 

202 (93.2%) 

2 (66.7%) 

 

0.173 

4. Diameter of the placenta 

<10 cm=Small diameter 

11-22 cm=Normal diameter 

23 cm and above=Large 

 

0 (0.0%) 

17 (7.5%) 

1 (12.5%) 

 

0 (0.0%) 

211 (92.5%) 

7 (87.5%) 

 

0.597 

5. Cord length 

<31 cm=Short  

32-70 cm=Normal 

>70 cm=Long 

 

0 (0.0%) 

13 (6.3%) 

5 (17.9%) 

 

3 (100.0%) 

192 (93.7%) 

23 (82.1%) 

 

0.087 

6. Cord diameter 

<1 cm=Thin 

1-2 cm=Normal 

Above 2 cm=Thick 

 

0 (0.0%) 

17 (7.4%) 

1 (20.0%) 

 

1 (100.0%) 

213 (92.6%) 

4 (80.0%) 

 

0.552 
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7. No. of umbilical vessels 

2 vessels=SUA 

3 vessels=Normal 

 

2 (33.3%) 

16 (7.0%) 

 

4 (66.7%) 

214 (93.0%) 

 

0.016 

 

8. Cord around the neck 

Yes 

No 

 

4 (9.1%) 

14 (7.3%) 

 

40 (90.9%) 

178 (92.7%) 

 

0.685 

9. Cord entanglement 

Yes 

No 

 

2 (11.8%) 

16 (7.3%) 

 

15 (88.2%) 

203 (92.7%) 

 

0.505 

 

10. Cord insertion 

Centric 

Eccentric 

Marginal 

 

1 (20.0%) 

16 (7.5%) 

1 (5.6%) 

 

4 (80.0%) 

197 (92.5%) 

17 (94.4%) 

 

0.549 

 

Source: Field Data (2018) 

4.8 The Association between Morphology of the Placenta and Foetal Birth 

Outcome as Signaled by Birth Weight 

There was a significant positive association between the weight of the placenta and 

weight of the baby since out of 21 underweight babies, (61.5%) of them had low 

weight placentas below<400 grams (p<0.001). Similarly, the association between 

number of cotyledons and newborns birth weight was evident since the results 

showed that out of 21 underweight newborns, (94.4%) of them had the  placentas 

with a few number of cotyledons below normal (p<0.001).  

Moreover, the relationship between the thickness of the placenta and weight of the 

newborns was studied and the results showed that among the 21 underweight 

newborns, (68.8%) of them had thin placentas with the thickness range of <2 
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centimeters. Therefore, the results showed an association between thickness of the 

placenta and newborns birth weight with statistical significance of (p<0.001).  

Furthermore, out of 204 newborns that had normal birth weight, (87.7%) of them had 

the placentas with normal diameter at the range of 11 - 22centimeters. This showed 

an association between the diameter of the placenta and birth weight with the 

statistical significance of (p<0.001). 

Despite the association in question, placental diameter, umbilical cord length, 

umbilical cord diameter, number of umbilical vessels, cord insertion and status of the 

cord whether nuchal or entanglement did not show any association with the 

newborn‟s birth weight (p>0.005).Table 9 
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Table 9: Result of chi-square analysis of the relationship between the 

morphology of the placenta and foetal birth outcome as signalled by 

birth weight 

VARIABLE BIRTH WEIGHT p-value 

 

 

Placenta Morphology 

 

<2.5kg 

Underweight 

 

n (%) 

2.5-3.9kg 

Normal 

weight 

n (%) 

4.0kg and  

above 

Big baby 

n (%) 

 

1.  Weight of placenta 

<400 grams 

400 - 700 grams 

701 and above 

 

16 (61.5%) 

4 (2.0%) 

1 (7.1%) 

 

10 (38.5%) 

187 (95.4%) 

7 (50.0%) 

 

0 (0.0%) 

5 (2.6%) 

6 (42.9%) 

 

<0.001 

2. No. of cotyledons 

<15= Few cotyledons 

15-25=Normal number 

Above 25=Many cotyledons 

 

17 (94.4%) 

4 (1.8%) 

0 (0.0%) 

 

1 (5.6%) 

203 (93.1%) 

0 (0.0%) 

 

0 (0.0%) 

11 (5.0%) 

0 (0.0%) 

 

<0.001 

 

3. Thickness of the placenta 

<2.0=Thin 

2.0-4.0 cm=Normal 

>4 cm=Thick 

 

11 (68.8%) 

10 (4.6%) 

0 (0.0%) 

 

5 (31.2%) 

198 (91.2%) 

1 (33.3%) 

 

0 (0.0%) 

9 (4.1%) 

2 (66.7%) 

 

<0.001 

 

4. Diameter of the placenta 

<10 cm=Small diameter 

11-22 cm=Normal diameter 

23 cm and above=Large 

 

0 (0.0%) 

21 (9.2%) 

0 (0.0%) 

 

0 (0.0%) 

200 (87.7%) 

4 (50.0%) 

 

0 (0.0%) 

7 (3.1%) 

4 (50.0%) 

 

<0.001 

5. Cord length 

<31 cm=Short  

32-70 cm=Normal 

>70 cm=Long 

 

0 (0.0%) 

20 (9.8%) 

1 (3.6%) 

 

3 (100.0%) 

177 (86.3%) 

24 (85.7%) 

 

0 (0.0%) 

8 (3.9%) 

3 (10.7%) 

 

0.407 

6. Cord diameter 

<1 cm=Thin 

1-2 cm=Normal 

Above 2 cm=Thick 

 

0 (0.0%) 

21 (9.1%) 

0 (0.0%) 

 

1 (100.0%) 

198 (86.1%) 

5 (100.0%) 

 

0 (0.0%) 

11 (4.8%) 

0 (0.0%) 

 

0.915 
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7. No. of umbilical vessels 

2 Vessels=SUA 

3 vessels=Normal 

 

0 (0.0%) 

21 (9.1%) 

 

5 (83.3%) 

199 (86.5%) 

 

1 (16.7%) 

10 (4.3%) 

 

0.293 

8. Cord around the neck 

Yes 

No 

 

1 (2.3%) 

20 (10.4%) 

 

39 (88.6%) 

165 (85.9%) 

 

4 (9.1%) 

7 (3.6%) 

 

0.083 

9. Cord entanglement 

Yes 

No 

 

0 (0.0%) 

21 (9.6%) 

 

15 (88.2%) 

189 (86.3%) 

 

2 (11.8%) 

9 (4.1%) 

 

0.164 

 

10. Cord insertion 

Centric 

Eccentric 

Marginal 

 

0 (0.0%) 

20 (9.4%) 

1 (5.6%) 

 

5 (100.0%) 

182 (85.4%) 

17 (94.4%) 

 

0 (0.0%) 

11 (5.2%) 

0 (0.0%) 

 

0.703 

 

Source: Field Data (2018) 

4.9 Summary of the Relationship of Major Maternal, Placental and Foetal 

Outcomes 

The relationship between maternal factors, the morphology of the placenta and foetal 

birth outcome was investigated using Pearson‟s correlation. The findings showed that 

maternal body mass index was positively correlated with the foetal birth weight 

(R=0.66; p<0.001), number of cotyledons (R=0.71, p<0.001), placental weight 

(R=0.50; p <0.001) and placental thickness (R=0.42; p<0.001). 

The state of birth did influence the foetal birth weight (R=0.16; p=0.03), placental 

weight (R=0.15; p=0.02), cotyledons count (R=0.13; p=0.05), and diameter of the 

placenta (R=0.09; p=0.16). The maternal occupation was positively correlated with 

placental diameter (R=0.21; p <0.001) but not the number of cotyledon (R=0.02; 

p=0.37) and placental weight (R=-0.00; p=0.73). 
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The age of the mother was fairly significantly correlated with foetal birth weight 

(R=0.21; p<0.001) but it had a weak and statistically positive correlation with the 

placental weight (R=0.12 p=0.75) and the cotyledons count (R=0.14; p=0.03). The 

age of the mother was neither correlated with Apgar score at the 1
st
 minute (R=-0.01; 

p=0.87) nor the Apgar score at the 5
th

 minute (R=0.04; p=0.53).  The gestational age 

at term did not influence the foetal birth weight (R=0.04; p=0.84), placental weight 

(R=0.07; p=0.44), cotyledons count (R=0.04; p=0.54), Apgar score at 1
st
 minute (R=-

0.10; p=0.13) and Apgar score at 5
th

 minute (R=-0.13; p=0.05).  

Finally, the placental weight was positively correlated with the foetal birth weight 

(R=58; p<0.001) hence the heavier the placenta the higher the number of cotyledons 

(R=51; p<0.001). The placental weight, however, was neither correlated with the 

Apgar score at 1
st
 minute (R=-0.01; p= -0.88) nor Apgar score at the 5

th
 minute (R= -

0.04; p=0.62). Due to the strong correlation between placental weight and cotyledons 

count, the later was also positively correlated with foetal birth weight (R=0.71; 

p<0.001). Similar to the placental weight findings, higher cotyledons count did 

neither increase the Apgar score at the 1
st
 minute (R=0.11; p=0.10) nor Apgar score 

at the 5
th

 minute (R=0.10; p=0.13). However, the placental thickness was positively 

correlated with the foetal birth weight (R=0.52; p<0.001) but it was neither 

correlated with the Apgar score at the 1
st
 minute (R=0.03; p=0.23) nor the Apgar 

score at the 5
th

 minute (R=0.00; p=0.17). On the other hand, the placental diameter 

was positively correlated with the foetal birth weight (R=0.28; p<0.001) but it was 

neither correlated with Apgar score at the 1
st
 minute (R=-0.01; p=0.86) nor the Apgar 

score at the 5
th

 minute (R=-0.02; p=0.60). Table 10 
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Table 10: The results of Pearson’s correlation showing the summary of the 

relationship of major maternal factors versus placental morphology 

versus foetal birth outcomes 

Variable 1 Variable 2 Pearson’s R P-value 

Body Mass Index 

vs 

Foetal birth weight (kg) 0.66* <0.001** 

Cotyledons count (n) 0.71* <0.001** 

Placental weight (g) 0.50* <0.001** 

Placental thickness (cm) 0.42 <0.001** 

State of maternal 

birth vs 

 

Foetal birth weight (kg) 0.16 0.03 

Cotyledons count (n) 0.13 0.05 

Placental weight (g) 0.15 0.02 

Placental diameter (cm) 0.01 0.16 

Occupation vs Number of cotyledon count (n) 0.02 0.37 

Placental weight (g) -0.00 0.73 

Placental diameter (cm) 0.21 <0.001** 

Maternal age  

 

Placental weight (g) 0.12 0.75 

Cotyledons count (n) 0.14 0.03 

Foetal birth weight (kg) 0.21 <0.001** 

Apgar score 1
st
 minute -0.01 0.87 

Apgar score 5
th

 minute -0.04 0.53 

Gestational age Foetal birth weight (kg) 0.04 0.84 

Placental weight (g) 0.07 0.44 

Cotyledons count (n) 0.04 0.54 

Apgar score 1
st
 minute -0.10 0.13 

Apgar score 5
th

 minute -0.13 0.05 

Placental weight 

(g) vs 

Foetal birth weight (kg) 0.58* <0.001** 

Cotyledons count (n)  0.51* <0.001** 
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Apgar score 1
st
 min -0.01 0.88 

Apgar score 5
th

 minute -0.04 0.62 

Cotyledons 

count (n) vs 

Foetal birth weight (kg) 0.71* <0.001** 

Apgar score 1
st
  min 0.11 0.10 

Apgar score 5
th

 min 0.10 0.13 

Placental 

thickness (cm) vs 

Foetal birth weight (kg) 0.52* <0.001** 

Apgar score 1
st
  min 0.03 0.23 

Apgar score 5
th

 min 0.00 0.17 

Placental 

diameter (cm) vs 

Foetal birth weight (kg) 0.28 <0.001** 

Apgar score 1
st
  min -0.01 0.86 

Apgar score 5
th

 min -0.02 0.60 

Source: Field Data (2018) 

Key: **Statistically significant correlation, *Strong correlation 
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CHAPTER FIVE 

DISCUSSION 

The initial objective of this study was to determine the relationship between the 

maternal nutritional status based on BMI and morphology of the placenta. In this 

study, the percentage distribution of underweight and overweight mothers based on 

BMI was (8.5%) and (3.4%) respectively. The study established the reference mean 

placental weight of 524 ± 132 g, mean cotyledons count 19.6 ± 2.9, mean placental 

thickness 2.9±0.6 cm, mean placental diameter 16.9 ± 2.3 cm, mean cord length 57.1 

± 11.6 cm,  mean cord diameter 1.5 ± 0.4 cm and mean term foetal birth weight 3.1 ± 

0.5 kg.   

The results of this study were compared with the findings of previous work of other 

authors who obtained the mean placenta weight of 580.8 ± 130.6g (Adesina et al., 

2016) and 578.8 ± 8g (Josua, 2015).  L‟Abée et al., (2011) revealed that there was 

positive correlation between maternal body mass index and placental weight and 

newborn‟s birth weight.  

The findings of the current study are consistent with those by Russa & Kaziri, (2017) 

who revealed 579.7 ± 142 g. In the present study, there was a significant positive 

correlation between maternal body mass index with placental weight (50%), 

placental thickness (42%), number of cotyledons (71%) and foetal birth weight 

(66%). This relationship is an indication that maternal underweight is an indication 

of low placental indices and this results in low foetal birth weight. 

Given the current findings which indicate that the maternal BMI influences placental 

morphology, the result are compatible with the concept that some of the effects of 
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BMI on birth weight is mediated through the promotion of placental growth (Roland 

et al., 2014). 

The second objective in this study was to determine the relationship between the 

maternal demographics and morphology of the placenta. The placenta is the most 

important organ for maintaining and continuing healthy pregnancy since it transfers 

and exchanges oxygen and nutrients which are needed for the foetus. The 

examination of the placenta demonstrates important information about what 

happened on the foetus (Salih & Omar, 2017).  

This study indicated the mean placental weight of 524 ± 132 g, mean cotyledons 

count 19.6 ± 2.9 cm, mean placental thickness 2.9 ± 0.6 cm, mean placental diameter 

of 16.9 ± 2.3 cm, mean cord length of 57.1 ± 11.6 cm, and mean cord diameter of 

1.5±0.4 cm. This is in line with Ma (2013) who found mean placental weight of 

528±11.09 g, the mean cotyledon count of 18.5 ± 2.2, and mean placental diameter 

of 18.48   ± 2.09 cm. 

In this study, none of the differences between maternal age, gestational age and 

placental morphology were significant statistical. As explained, gestational age is 

known as a principal and determinant factor for placental morphology especially 

placental weight. Salih & Omar (2017) also showed that there is no significant 

correlation between placental morphology and gestational age. Therefore, from this 

point of view, the present study is more accurate in comparison to other studies. 

The final objective was to determine the relationship between the morphology of the 

placenta and foetal birth outcome as signaled by birth weight and Apgar score.  
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The findings of the percentage distribution showed low weight placentas (11.0%), 

high weight placentas (5.9%), thin placentas (6.8%), thick placentas (1.3%), few 

cotyledons count (7.6%), underweight newborns (8.9%) and low Apgar score (7.6%). 

The birth weight is a straight forward measure of birth outcome and it is affected by 

several factors. In this study, the reference means were as follows; placenta weight of 

524 g ± 132, mean cotyledons count of 19.6±2.9, mean placental thickness of 2.9 

±0.6 cm, mean placental diameter of 16.9±2.3 cm, mean cord length of 57.1±11.6 

cm, mean cord diameter 1.5±0.4 cm and mean term foetal birth weight of 3.1±0.5 kg.  

The findings observed in this study mirror the findings of the previous studies by 

other authors who obtained different means. For instance Adesina et al., (2016) 

obtained 580.8 g ± 130.6, Josua, (2015) obtained 578.8 g ± 8 and Anjum et al., 

(2015) obtained 513 g ± 56.87 the positive correlation between morphology of the 

placenta and newborns birth weight.  

The present study demonstrated the positive significant correlation between foetal 

birth weight and placenta weight (58%), placenta thickness (52%), number of 

cotyledons (71%), placental diameter (28%), all with the p <0.001 each.  

However, there were no correlation between placental morphology and Apgar score. 

Other parameters of placental morphology like the cord length, cord diameter and 

number of vessels did not correlate with the birth outcome. These findings 

correspond with the findings of th previous studies by Russa & Kaziri, (2017) and 

Anjum et al., (2015), although the finding on the correlation between cotyledons 

count and birth weight which is 71% in this study is however stronger than the one 

by Russa & Kaziri, (2017) which is 55%. This study produced the results which 
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corroborate the findings of a great deal of the previous works in this field. Since the 

weight of the placenta, cotyledons count, placental thickness and placental diameter 

correlated positively with foetal birth weight, interestingly, this correlation implies 

that, the factors which directly affect the weight of the newborn indirectly affect 

placental morphology. 

5.1 Strength of the study 

The data presented here were primarily collected through direct observation and 

examination by trained research assistant and the researcher hence it  appears to be of 

greater validity. 

5.2 Limitation of the study 

However, the results of this study cannot be generalized to other parts of Tanzania 

due to geographical variations. 
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CHAPTER SIX 

CONCLUSION, RECOMMENDATION AND SUGGESTIONS FOR 

FURTHER RESEARCH 

6.1 Conclusion 

The present study was designed to determine the Effects of Morphology of the 

placenta and associated Maternal Factors on Foetal Birth Outcome. The foetal 

growth can only take place at a rate commensurate with that of the delivery of 

nutrients and oxygen by the placenta. The efficiency of placental exchange is 

governed by a complex interplay between placental morphology and functions. This 

interplay is orchestrated by maternal factors under favourable conditions. The 

relationship between the placenta and the foetus is best viewed as a dialogue to 

ensure that the mutual needs are met rather than a conflict between the individuals. 

In this study the maternal body mass index is correlated with placental morphology. 

The placental weight, thickness and cotyledon counts are also associated with the 

birth weight by (58%), (52%) and (72%) respectively. The study results support the 

hypothesis that maternal factors which are known to influence fetal growth, birth 

weight and neonatal body composition are also the determinants of the placental 

morphology. Therefore, all the parameters can be clinically used in the prediction of 

birth outcome. 

Contrary to expectations, this study did not find a significant clear association 

between placental morphology and newborns‟ Apgar score. This finding is surprising 

as it entails that low birth weight, very small placenta, and even fewer numbers of 

cotyledons may have no influence on the Apgar score of the neonate. 
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6.2 Recommendation 

If the debate is to be moved forward, a better understanding of the placenta needs to 

be developed. Therefore, it is recommended that relevant placentas should be 

discussed regularly at perinatal mortality and morbidity meetings (Maternal Audit). 

This could reveal the new clinicopathological correlations, increase appreciation of 

the profession, and serve team building and communication between different 

medical teams. Therefore the Ministry of Health, Community Development, Gender, 

Elderly and Children (MoHCDEC) should enforce protocol in health facilities for 

placenta examination and develop a guide (checklist) for placenta examination. 

6.3 Suggestions for Further Research 

1. Lack of clear association between placental morphology and newborns‟ Apgar 

score is surprising and this call for further studies and investigations as it entails 

that low birth weight, very small placenta, and even less number of cotyledons 

may have no influence on the Apgar score of the neonate. 

2. Further studies using larger sample sizes from the health facilities with different 

geographical locations should be conducted.  
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APPENDICES 

Appendix 1: Questionnaire/Checklist (English Version) 

SECTION A –Maternal Demographic Information 

                                                                Identification Label………… 

1 How old are you by last 

birthday 

                       …………………years 

2 What is your education level? 

 

 

 

1. None                                          [   ] 

2. Primary school                          [   ] 

3. Secondary  school                     [   ]  

4. Tertiary                                     [   ] 

3 What is your Marital status? 

 

1. Single                                        [   ] 

2. Married                                     [   ] 

3. Divorced/separated                   [   ] 

4 State of birth 1.Nulliparous                                [   ] 

2.Primipara                                   [   ] 

3.Multipara                                   [   ] 

5 What is your Occupation? 1. Unemployed                              [   ]  

2. Employed                                  [   ]              

3. Others specify……………………. 

6 Do you smoke a cigarette?     

1.Smoke       [   ] 

2. Never      [   ] 

How many times per day………… 

7 Residence 1. Urban                                        [   ] 

2. Rural                                         [   ] 

8 Religion 1. Christian                                    [   ] 

2. Muslim                                      [   ] 

3. Others                                        [   ] 

9 Antenatal Visit 1. Early Visit                                 [   ] 

2. Late Visit                                  [   ]                              

3. Complete Visit                          [   ]                       
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10 Body weight in each visit First visit……………..kg 

Second visit…………. kg 

Third visit…………….kg 

Fourth visit……….kg 

11 Current body weight  ……………………kg                                        

12 PMTCT Status                

1. One       [   ]    2. Two      [   ] 

3. None     [   ] 

ART use                   1. Yes          [   ] 

                                 2. No            [   ] 

 

13 Nutrients Supplementation 

 Ferrous Sulphate & Folic Acid 

1. Received                                   [   ] 

2. Not Received                            [   ] 

 Haemoglobin level in each visit First visit……………….g/dl 

Second visit…………….g/dl 

Third visit………………g/dl 

Fourth visit……………..g/dl 

14 Did you had malaria in 

pregnancy 

                                 1. Yes           [   ] 

                                 2. No            [   ] 

15 IPT 1. Received                                   [   ]  

2.Not Received                             [   ] 

16 Anthelminthic 1. Received                                   [   ] 

2. Not Received                            [   ] 

17 Last Normal Menstrual Period 

Expected Date of Delivery 

Gestational Age in Weeks  

 

---------------------------------- 

---------------------------------- 

1.37weeks                                     [   ] 

2.38weeks                                     [   ] 

3. 39weeks                                    [   ] 

4.40 weeks                                    [   ] 

5. 41weeks                                    [   ] 

6.42weeks                                     [   ]                                                                                                                              

18 Vomiting/Illhealth during 

pregnancy 

                                  1. Yes          [   ] 

                                  2. No           [   ] 

19 Hours of Rest/Sleep              ……………………….hours 
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SECTION B – Fetal birth outcomes assessment tool adopted from and modified 

from(American Academy of Pediatrics, 2015). 

16 Baby status       1     A Live                 [   ] 

                          2     Still born             [   ] 

1. Fresh still birth             [   ] 

2. Macerated                     [   ]    

17 Sex 1. Male                             [   ] 

2. Female                          [   ] 

18 The baby‟s Apgar score at 1st  minute 0 1  2 3 4 5 6 7 8 9 10       [   ]                                                                                                       

 The baby‟s Apgar score at 5
th

  minutes 0 1 2 3 4 5 6 7 8 9 10        [   ] 

19 The weight of the baby at birth                  ……………….kgs 

 

SECTION C – Placenta check-off template Adopted and modified from(Pathak, 

2010). 

1 The condition of the specimen 1. Fresh                                            [   ] 

2 Weight of placenta                                  ………………grams 

3 Placenta completeness 1. Complete                                     [   ] 

2. Incomplete                                   [   ] 

 Number of cotyledons                            

…………………….Counts 

4 Placenta thickness                                           

…....……………….cm 

5 Status of the cord  Nuchal cord                    1. Yes         [   ] 

                                        2. No          [   ] 

True Knots                     1. Yes         [   ]  

                                       2. No           [   ] 

6 Cord Length in centimeters                                  

………………….cm 

7 Abnormal cord insertion     

                            1 Yes       [   ] 

                                            

                             2 No        [   ] 

1.Velamentous insertion                     [   ] 

2. Marginal insertion                          [   ] 

 Number of umbilical vessels       ……………………………                   
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Appendix 2: Informed Consent (English Version) 

THE UNIVERSITY OF DODOMA 

THE EFFECTS OF MATERNAL FACTORS ON THE MORPHOLOGY OF 

THE PLACENTA TO THE FOETAL BIRTH OUTCOME 

Introduction 

I am Elly O, Kiliopa, a student pursuing masters of Science in Midwifery at the 

University Of Dodoma College Of Health Sciences. This study is focusing on 

determining the effects of the morphology of the placenta to the foetal birth outcome. 

Purpose of the study 

The purpose of the study is to determine the effects of the morphology of the 

placenta and associated maternal factors on foetal birth outcome.  Therefore you are 

requested to participate in the study so as to improve health of the maternal and 

newborns. 

Participant’s role 

When you are to take part then, you will be measured on the weighing scale to 

determine the weight and also height, you will be interviewed on your particulars and 

upon delivery the newborn will be weighed and assessed as per hospital protocol. 

Confidentiality 

The information which you will provide will be confidential, no one will access the 

information you will provide and there is no where your name will appear. 
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Benefits 

There will be no compensations in terms of incentives or any other favours upon, the 

benefits will be advice and knowledge will be provided to have a healthy life before 

conception. 

Risk 

There is no risk which upon participating in the study, though, if participant displays 

any risk then it will be cared for accordingly to prevent harm. 

Right to withdraw 

Participating in the study is fully voluntary, therefore, you have the right to withdraw 

any time you wish. The services offered will not be affected by your failure to 

participate in the study. 

Contact: 0763064388 

NOTE: 

If you agree to participate in the study then you are free to sign here below 

Signature…………………                                                      

Date……………………… 

Name of health facility……………………………………………………… 
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Appendix 3: Ethical Clearance Letter from the University of Dodoma 
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Appendix 4: Data collection letter from the University of Dodoma 
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Appendix 5: Permission letter for data collection in Dodoma Regional Referral 

Hospital 
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Appendix 6: Permission letter for data collection in Chamwino District Hospital 
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Appendix 7: Permission letter for data collection in Makole Urban Health 

Center 
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Appendix 8: Matrix to words comments 

S/N SECTION EXTERNAL 

COMMENTS 

RESPONSES 

1 ABSTRACT To add sample size, 

setting of the study and 

participants consent 

Worked on the comment and 

changes made (cover page vi) 

2 OBJECTIVES Broad objective should 

start with “To explore” 

Worked on the comment and 

changes made (page 4) 

3 RELIABILITY OF 

THE INSTRUMENT 

To show what was the 

reliability of the 

instrument used 

Worked on the comment and 

changes made (page 26) 

4  RESULT -To use pie chart and 

bar charts to  reduce the 

volume of the text 

Worked on the comment and 

changes made (page 32-33) 

5 LIMITATION OF 

THE STUDY 

-To add the Limitation 

of the study 

Worked on the comment and 

changes made (page 54 ) 

 


