
The University of Dodoma

University of Dodoma Institutional Repository http://repository.udom.ac.tz

Health Sciences Master Dissertations

2019

Accuracy of clinical methods for the

estimation of fetal weight in single tone

pregnancy at term at Iringa regional

referral hospital

Abdalla, Hassanat Mohammed

The University of Dodoma

Abdalla, H. M. (2019). Accuracy of clinical methods for the estimation of fetal weight in single

tone pregnancy at term at Iringa regional referral hospital (Master's dissertation). The University

of Dodoma. Dodoma

http://hdl.handle.net/20.500.12661/2082

Downloaded from UDOM Institutional Repository at The University of Dodoma, an open access institutional repository.



ACCURACY OF CLINICAL METHODS FOR THE 

ESTIMATION OF FETAL WEIGHT IN SINGLE TONE 

PREGNANCY AT TERM AT IRINGA REGIONAL 

REFERRAL HOSPITAL 

 

 

 

 

 

 

 

 

HASSANAT MOHAMMED ABDALLA 

 

 

 

 

 

 

 

 

 

MASTER OF MEDICINE IN OBSTETRICS AND 

GYNAECOLOGY 

THE UNIVERSITY OF DODOMA 

OCTOBER, 2019



ACCURACY OF CLINICAL METHODS FOR THE 

ESTIMATION OF FETAL WEIGHT IN SINGLE TONE 

PREGNANCY AT TERM AT IRINGA REGIONAL REFFERAL 

HOSPITAL 

 

 

 

 

 

 

 

 

BY 

HASSANAT MOHAMMED ABDALLA 

 

 

 

 

 

 

 

 

 

A DISSERTATION SUBMITTED IN PARTIAL FULFILMENT OF 

THE REQUIREMENTS FOR THE DEGREE OF MASTER OF 

MEDICINE IN OBSTETRICS AND GYNAECOLOGY 

 

THE UNIVERSITY OF DODOMA 

OCTOBER, 2019



i 

DECLARATION 

AND 

COPYRIGHT 

I,Hassanat Mohammed Abdalla, declare that this dissertation is my own original 

work and that it has not been presented and will not be presented to any other 

University for a similar or any other degree award. 

 

 

 

 

 

 

 

 

 

 

 

 

 

No part of this dissertation may be reproduced, stored in any retrieval system, or 

transmitted in any form or by any means without prior written permission of the 

author or the University of Dodoma. If transformed for publication in any other 

format shall be acknowledged that, this work has been submitted for degree award at 

the University of Dodoma”.  



ii 

CERTIFICATION 

The undersigned certify that they have read and hereby recommend for acceptance 

by the University of Dodoma dissertation entitled “accuracy of clinical methods for 

the estimation of fetal weight in single tone pregnancy at term” in partial fulfillment 

of the requirements for the degree of Master of Medicine in Obstetrics and 

Gynecology of the University of Dodoma. 

 

 

 

 

 

Prof. IPYANA HUDSON MWAMPAGATWA 

 

 

 (First supervisor) 

 

 

Dr. ALEX IBOLINGA ERNEST 

 

 (Second supervisor) 

  



iii 

ACKNOWLEDGEMENT 

Many people provided valuable contributions towards a successful completion of this 

research work. It is difficult to mention all the names and the contributions made, 

although I mention a few as follows.  First and foremost, I would like to thank 

Almighty God for giving me immeasurable strength, health and protection during the 

whole time of doing this work till its completion. 

Secondly, I sincerely thank my supervisors, Professor Ipyana Mwampagatwa and Dr. 

Alex Ernest for their dedication, massive assistance and constructive criticism in 

guiding me during the whole process of this research. Thirdly, I would like to thank 

the Iringa Regional Referral Hospital, department of Obstetrics and Gynecology staff 

and head of department Dr. Alfred Laison Mwakalebela for the learning opportunity 

and the assistance in conduction of this study. May God bless you all abundantly! 

I would also like to express my thanks to all my classmates for their inspiration, 

moral and material support during the entire period of my study, which gave me the 

much-required support to proceed with my work to its completion. 

In addition to academic sphere is the social landmark. I am grateful to my beloved 

mother, my daughters Husna and Fatma, my brother Abdul-aziz, and my sisters 

Arifa, Mwannur, Jamila and Salhiya for their love, patience and support throughout 

my study. May God bless you all! 

Finally, I appreciate all those individuals whose contributions made this research 

report possible. Thank you all! 

  



iv 

DEDICATION 

I dedicate this work to my mother, Fatma Abdalla, my beloved sister, Arifa 

Mohammed Abdalla and my lovely daughters Husna and Fatma. 

 

 

 

 

 

 

 

 

  



v 

ABSTRACT 

Background: Prediction of fetal weight accurately is an important parameter in 

planning proper managements of labor and delivery, so as to reduce the rate of 

complications associated with the delivery of macrosomic or low birth weight fetus 

especially in second stage of labor and during puerperium. Fetal weight can be 

estimated correctly by various clinical methods but require selection of the valid 

method. In the present study, an effort was done to find which formula is more 

accurate in estimating fetal weight as compared to actual birth weight. 

Objectives: This study aimed to assess the accuracy of clinical methods for the 

estimation of fetal weight in single tone pregnancy at term. 

Methods: This analytical cross section study with quantitative research approach 

was conducted on 401 single tone pregnant women by a convenient sampling 

technique in latent phase of labor or who were admitted for elective cesarean 

delivery with a gestational age of 37- 40 weeks. Structured questionnaire was used to 

collect social demographic characteristics, fetal weight was estimated clinically by 

Johnson’s, Insler’s and Dawn’s formula and actual birth weight was measured within 

15 minutes after delivery. Analysis was done by SPSS vision25; frequency and 

percentage were used to present categorical variables. Wilcoxon signed-rank test was 

used to find the similarities and mean absolute error and  mean absolute percentage 

error was used to find the accuray. P-value of <0.05 was considered significant. 

Results: The mean weights obtained from three formulas under the study were 

compared with the mean of actual birth weight. Mean of Johnson’s formula 

(3.470kg) and Insler’s formula (3.412 kg) were almost similar to the mean actual 

birth weight (3.18), while Dawn’s formula had higher mean birth weight (4.574kg). 

Also correlation between three formulas and actual birth weight was done by 

Pearson’s correlation coefficient (r) which found to be 0.495, 0.508 and 0.479 for 

Johnson’s, Insler’s and Dawn’s respectively. Mean absolute error and mean absolute 

percentage error was used in order to find the accuracy of the formulas hence 

Johnson’s formula found to have less error in all birth weight categories followed by 

Insler’s except in underweight and Dawn’s being the least. 

Conclusion: In this study it was found that Johnson’s found to be more accurate than 

the other formulas in estimating fetal weight.  
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OPERATIONAL DEFINITIONS 

Abdominal girth: Is the circumference of the abdomen which is measured at level 

of the umbilicus and the measurements are taken in centimeters. 

Actual birth weight: Is the weight of a neonate measured after birth. 

Clinical methods: Are the measurements taken from physical examination and used 

to estimate fetal weight. 

Estimated fetal weight: Is the predicted weight of the fetal by using specific 

formula. 

Full term  pregnancy :Is the pregnancy at the gestational age between 37 weeks and 

0/7 to 40 weeks and 6/7 days calculated from the first day of the last normal 

menstrual period (LNMP) or from the first trimester ultrasound. 

Fundal height: Is measurement taken from the upper border of the symphysis to the 

highest point of the uterine fundus to assess the fetal growth and development and 

the measurements are taken in centimeters. 

Fetal station: Is the number of centimeters of the leading bony edge of the 

presenting part above or below the level of ischial spine the maximum denominator 

is 5.  

Macrosomia: Is the birth weight or estimated weight more than 4000g. 

Normal weight: birth weight or estimated weight by clinical formulas which range 

between 2500g-4000g 

Underweight: Is the birth weight or estimated weight which is less than 2500g.
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CHAPTER ONE 

1.1 Introduction 

Survival of a newborn depend completely on the antepartum and or intrapartum 

estimation of fetal weight  (Mallikarjuna & Rajeshwari, 2015), as it is well known 

that extremes of fetal weight are associated with several complications especially in 

second stage of labor and during puerperium(Bajaj, Kadikar, Kannani, Bhatt, & 

Shah, 2017). The complications include intraventricular hemorrhage, necrotizing 

enterocolitis (NEC) and respiratory distress syndrome (RDS). These complications 

are observed most commonly when the neonates weights below third percentile 

during their perinatal period. Likewise  delivery of macrosomic babies are associated 

with uterine rupture, injury to the genital tract, vesicle vaginal fistula (VVF), 

increasing rate of cesarean delivery (C/D), operative vaginal deliveries as well as 

postpartum hemorrhage. (Kesrouani et al., 2017)(Symphysio, Height, & Annapurna, 

2015)(Esmaeilou & Mohamadi, 2016). 

In routine clinical practice, the fetal weight is usually estimated by two common 

methods, namely sonographic evaluation and clinical estimation methods.(Kayem, 

Grangé, Bréart, & Goffinet, 2009). The sonographic evaluation perceived as the gold 

standard method, however, in many of the developing countries it is not widely 

accessible in all areas or health facilities particularly remote rural settings. Clinical 

fetal weight estimation methods are the only feasible alternatives.(Mortazavi & 

Akaberi, 2010). 

Various clinical methods have been established to estimate fetal weight. These 

include the Dawn’s formula, Insler’s formula and Johnson’s (Amritha, Patric, & 

Ashwin, 2004).However, the reliability of such methods to accurately determine the 

fetal weight is not well established especially in routine clinical practice. The paucity 

of data from developing countries on utilization of clinical methods in fetal weight 

estimation underscores the need for studies from this region to generate local data 

which can be used to recommend the most sensitive and reliable clinical methods. 

The current study intends to assess the accuracy of three different fetal weight 
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estimation methods to actual birth weight and identify the most reliable method to be 

used in our settings. 

1.2 Statement of problem 

Ideally prevention of fetal and maternal complications during intrapartum and or 

postpartum period that are highly associated with the delivery of macrosomic or low 

birth weight fetus can be achieved by accurate estimation of fetal weight. 

(Symphysio et al., 2015)(Esmaeilou & Mohamadi, 2016) 

Unfortunately, it was found that prevalence of macrosomic fetus was 2.3%, 

associated by 9.7% of neonatal death, 14.4% with birth asphyxia, respiratory distress 

syndrome by 16.5% and birth trauma to the fetus by 14.4% this based on the study 

done at Muhimbili National Hospitably by saida and manji et al 2016. On the same 

study maternal complications associated with macrosomic fetus found to be high,  

post partum hemorrhage was 17.5% uterine rupture 1.9% maternal  death 1% second 

degree tear 22.3%.(Said & Manji, 2016) 

On the other hand the incidence of low birth weight was 7.1% in Northern Tanzania 

(Mvunta et al., 2019). At Muhimbili the prevalence of low birth weight was 21% and 

it was associated with 9% of death including still birth an early neonatal 

death(Access, 2018). 

Currently, the state of fetal weight estimation using clinical methods is given little 

attention this is because there is a challenge with these clinical methods as they are 

difficult in choosing the most accurate method as there is inadequate supportive 

evidences.  Studies conducted on fetal weight estimation by clinical methods have 

reported marked variations in sensitivity. 

It is on this basis that this research was designed in an attempt to give credit to 

clinical method as a good predictor of fetal weight. 

Therefore, this study was conducted to assess the accuracy of clinical methods for 

the estimation of fetal weight in single tone pregnancy at term. 
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1.3 Research objectives 

1.3.1 Broad Objective 

To assess the accuracy of clinical methods for the estimation of fetal weight in single 

tone pregnancy at term at Iringa Regional Referral Hospital 

1.3.2 Specific Objectives 

1. To determine the similarities between three different fetal weight clinical 

estimation methods and actual birth weight among pregnant women attended for 

delivery.   

2. To analyze the accuracy of the three different fetal weight clinical estimation 

methods compared to the actual birth weight. 

1.3.3 Research Questions: 

1. What are the similarities between three different fetal weight clinical 

estimation methods among methods and actual birth weight pregnant women 

attending for delivery? 

2. What is the accuracy of the three different fetal weight clinical estimation 

methods compared to the actual birth weight in predicting birth weight? 

1.4 Significance of the Study 

The results from this study will help to understand the most accurate clinical formula 

in estimating fetal weight and can help to formulate the local protocol during 

admission or at any emergency situation to be used when the ultrasound cannot be 

done. Also the result can be adopted in other areas especially in rural where the 

ultrasound machines are not available and will help timely referral or any other 

intervention and proper management can be offered. 

Not only that but also finding from this study will help policy maker in planning the 

strategies to reduce fetal and maternal complications that are associated from the 

deliveries of extremes of birth weight babies.   
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CHAPTER TWO 

LITERATURE REVIEW 

2.1 Overview of fetal weight estimation 

Fetal weight estimation can be done either by clinical methods and or imaging 

technique. The clinical method can be done by either fundal height or palpation of 

the fetal parts, and imaging can be either ultrasound or magnetic resonance imaging 

(MRI) (Kumari, Goswami, & Mukherjee, 2013)(Wanjaria & Kamau., 2017) 

2.2 Clinical Methods 

Fetal weight can be estimated by various clinical methods these are maternal self-

assessment of fetal size, tactile assessment of fetal size, clinical risk factors and 

prediction equation of birth weight(Kumari et al., 2013) 

2.2.1 Tactile Assessment of Fetal Size 

This technique was used previously by obstetrician to assess fetal weight and it is 

based on manual palpation of the gravid uterus. Its success depends on experience of 

the clinician but it is subjected to observer variation and patients’ factors like obesity 

may lead to wrong result. It has been shown that, when properly done, fetal weight 

estimation by palpation is accurate at any gestational age(Asto & Crisologo, 2014). 

2.2.2 Maternal self-estimation 

This method it done in multiparous women by comparing with the previous 

pregnancy and it is more accurate especially for large fetuses. Its accuracy was 

comparable to that of tactile assessment thus clinical palpation found to be more 

accurate(Kumari et al., 2013) 

2.2.3 Clinical risk factors 

This is the quantitative estimation of fetal weight based on the risk factors. It is more 

applicable to women with risk factors such as multiparity, maternal diabetes, prolong 

pregnancy, maternal obesity, weight gain during pregnancy of more than twenty 

kilogram, maternal age more than 35years, male fetal sex, and abnormal glucose 
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screening test (Kumari et al., 2013; Wanjaria & Kamau.,2017). Almost all mentioned 

risk factors are associated with increase fetal weight as it is known that male fetuses 

are systemically bigger than female fetuses when correctly compared at the same 

gestational age and in combination with other factors, although the precise reason for 

this is unknown. On average, at term male fetuses weigh more than females fetuses 

by 136g (Schild, Sachs, Fimmers, Gembruch, & Hansmann, 2004) 

Maternal parity is closely associated with maternal age. The greater the parity is 

more likely to have larger fetus. Fetus gains 0.2-0.5g/day for every increase of one 

maternal parity at term(Hinkle et al., 2014) 

Also one of the important parameter for fetal growth is maternal weight gain, thus 

more weight gain during pregnancy is more likely to increase fetal weight. Caloric 

intake of pregnant women is more likely to increase the weight and hence more 

calories are available for developing tissues of the fetus(Fox, Bhavsar, Saltzman, 

Rebarber, & Chasen, 2009). 

Excessive fetal weight is commonly associated with uncontrolled maternal diabetes 

and if there is high level of maternal glucose levels also course abnormally high rate 

of fetal growth. 

2.2.4 Formula used in birth weight prediction 

There are different clinical formulas used in birth weight prediction and symphisial 

fundal height in the commonest parameter used. For example Insler’s formula use the 

product of symphisial fundal height and abdominal circumference at the level of the 

umbilicus, this formula was simplified by Dare et al 1988. Previously fundal height 

from the symphysis pubis to the largest point of the uterine fundus was multiplied 

with the abdominal girth at various level above the symphysis pubis the largest value 

was taken, 450 was subtracted from the calculated value to deduct the  placenta 

weight so as to obtain fairly acceptable predictive value. Ojwang et al 1984. 

In Johnson’s formula symphisial fundal height is also used in estimating fetal weight 

in which its value is subtracted with either by 13, 12, or 11 if the fetal station is at 
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above the ischial spine, at the ischial spine or below it respectively and the obtained 

value is multiplied by 155. 

Also, Dawn’s formula is one among the formulas used in estimating fetal weight by 

using the product of symphisial fundal height and square of transverse diameter of 

the uterus multiplied by 1.44 and divided by 2 weight in gram is obtained. 

2.3 Accuracy of clinical methods: 

The study which was done in Australia comparing between the Johnson’s formula 

and Down’s formula can predict birth weight correctly, in the same study they 

conclude that Johnson’s formula shows more positive result(Ratwani, Madkar, 

Deshpande, & Jethani, 2010).In meta-analysis which was done in Japan include 

thirty seven good quality studies shows that, birth weight estimation between clinical 

methods and maternal estimates shows no significant different in actual birth weight 

by 10% (Goto, 2017). 

Also the comparative study between down’s formula and Johnson’s formula which 

was done in India conclude that Dawn’s formula is more accurate than Johnson’s 

formula in estimation fetal weight by (88.5% within ±250 gms) and(53.5% within 

±250 gms) respectively (Mallikarjuna & Rajeshwari, 2015). Another study in India 

shows that Dawn’s formula had a maximum error of 85.5% as compared with the 

Insler’s formula of about 15% in predicting birth weight(Amritha et al., 2004). 

Insler’s formula shows good result in estimating fetal weight as compared to Dawn’s 

and Johnson’s formula(Kathiriya, Patil, Patange, & Professor, 2014). Another study 

which was done in Philippines conclude that the mean percentage of error, between 

the clinical method the lowest was found in Insler’s formula of about (0.91±8.51), 

followed by Johnson’s Formula (-1.14±9.62), and finally the Palpation Method (-

1.59±6.16) at 37 weeks of gestation(Asto& Crisologo, 2014). In Iran they did a study 

by using the product of abdominal girth and fundal height to find the cutoff point in 

the weight that can be assessed in this formula they found that at 3900g will have 

better prediction of birth weight as compared with the birth weight of 4000g, the 

lowest birth weight to be predicted is 3000g(Mortazavi& Akaberi, 2010). 
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In southern Asian in their study which was done to compare the positive predictive 

value between the Down’s formula, Johnson’s formula, Insler’s formula and 

ultrasound they found that 42.2, 70.9,80.5 and 76% respectively so they conclude 

that clinical method can be used in estimation of fetal weight as accurate as 

ultrasound method (Kumari et al., 2013) 

In Thailand did the study to determine the positive and negative estimation and the 

degree of error of Johnson’s formula only in estimating fetal weight and they found 

that its positive estimation is higher than negative estimation with the difference of 

227g  with an acceptable error of 310g the conclusion of the study was that 

Johnson’s overestimate the fetal weight (Numprasert, 2004). 

Fetal weight was estimated by abdominal palpation using Leopoldʼs maneuvers  

Insler’s and Bernsteinʼs formula and Johnson’s method all those methods were 

compared with ultrasound showed that fetal weight was assessed most accurately 

with ultrasound, during analysis of the data clinical methods shows big variation 

between estimated fetal weight and actual birth weight (Lanowski, Lanowski, & 

Schippert, 2017) 

The study which was done to compare the accuracy among three clinical methods, 

Johnson Dare’s (Insler’s) and Down’s formula shows that they can estimate birth 

weight correctly than ultrasound formulas, among three clinical methods Johnson’s 

formula can predict better fetal weight than the other two (Ratwani et al., 2010). 

Another study which was done to compare the accuracy of  Dare’s and ultrasound 

method (Hadlock’s formulae shoe similarity in a birth weight  range between  2.5-

3.5kg but in extreme of weight shows poor correlation(Roy & Kathaley, 2018). 

In Ethiopia found that Johnson’s formula inaccurately predict the birth weight 

(Yiheyis, Alemseged, & Segni, 2016). 

India also did the study in determining the accuracy of Insler’s formula as compared 

with ultrasound the result shows that, Insler’s formula can be used as an alternative 

in predicting birth weight. The mean birth weight found to be 2712 ± 436.99 g, and 
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actual mean fetal birth weight was 2621 ± 411.09 g, but statistically not significant 

(R. Sharma, Singh, Bhartyia, Gupta, & Radhakrishnan, 2015). 

Another study which was done in India to compare the accuracy of predicting birth 

weight  between Insler’s, Johnson’s and Hadlock’s formula and compared with the 

actual birth weight found that Insler’s formula shows a better result as compared with 

the other formula with the P-value of 0.060, 0.000 and 0.000 respectively.(Aruna, 

Yalla, Subha, Yellayi, & Bai, 2017) 

Insler’s formula shows an average error in estimating birth weight of more than 

3500g but shows the least error in less than 3500g because it has a tendency of 

underestimating the weight but ultrasound and Johnson’s formula overestimate fetal 

weight and shows the least error in birth weight more than 3500g (N. Sharma, 

Srinivasan, Sagayaraj, & Lal, 2014). 

In Africa the study which was done in Nigeria to compare the accuracy of the Inslers 

formula as compared with ultrasound they conclude that there is positive correlation 

with the actual birth weight, hence they recommend clinical method can be used in 

estimating of fetal weight(Njoku et al., 2014).Systemic review and Meta-Analysis 

which was done to assess the pre pregnancy body mass index (BMI) in relation to 

infant birth weight and offspring overweight or obesity and they found that pre 

pregnant weight either overweight or underweight have the significant effect in the 

weight of the newborn, pre pregnancy underweight have the high risk of delivering 

the small for gestational age (SGA) and low birth weight (LBW) and overweight or 

obesity increase the risk of high birth weight (HBW), macrosomia and or large for 

gestational age (LGA)(Z. B. Yu et al., 2011; Z. Yu et al., 2013). 

Also another study which was done in Nigeria to determine the accuracy of clinical 

methods in which they use Johnson’s formula and Insler’s formula to compare with 

the ultrasound they found that the clinical methods cannot predict accurately birth 

weight smaller than 2,500g otherwise its accuracy is similar as ultrasound (Shittu et 

al., 2007). 

Ugwu et al 2013 found that the clinical method ( insler’s formula) was not a good 

predictor of actual birth weight as compared with ultrasound.(Ugwu et al., 2014). 
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In Kenya they did a study to compare the significance between the ultrasound and 

the clinical methods the finding was that clinical methods in estimating fetal weight 

were correlating with the ultrasound in estimating fetal weight this was proven by the 

mean percentage error and the absolute error for clinical methods were smaller than 

the ultrasound technique(Wanjaria& Kamau, n.d.). 

Most of the study which was done try to compare the clinical methods and 

ultrasound few of them estimate make a comparison between them (clinical 

methods). It has been shown that clinical methods have a significant correlation with 

the actual birth weight with a small percentage of error. The percentage of error 

between the clinical methods need to be assessed further, clinical methods can be 

used to estimate the fetal weight accurately and will help in preventing complication 

of labor and postpartum. Also can be used in place where the ultrasound machines 

are not available. 

2.3 Conceptual framework 

Conceptual frame work contain an independent variables which are the clinical 

formulas used in estimating fetal weight these are the Johnson’s formula, Insler’s 

formula and Dawns formula. From this formula the estimated fetal weight was 

obtained in which several parameters were used in estimating weight which include 

symphysial-fundal height which was the commonest parameter in each formula. 

Dependent variable was actual birth weight in which each formula was compared 

with it 
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CHAPTER THREE 

RESEACH METHODOLOGY 

3.1 Study area 

The study was conducted in antenatal ward at Iringa Regional Referral hospital 

(IRRH) area was selected because it has been observed that several complications 

arise from deliveries of extremes of birth weight. Iringa region is located in the 

Southern Highland of Tanzania and it’s among 31 administrative regions in 

Tanzania. The region physical area covers about a total area of 35,743 square 

kilometers. It is divided into four administrative districts which are Iringa district, 

Kilolo, Iringa municipality and Mufindi. The region had a population of 941,238 out 

of this 489,186 are female and 452,052 are male this was from the national census 

done in 2012. The borders of Iringa are Singida and Dodoma on its northern side, 

Njombe on the south Morogoro and Mbeya to the east and west respectively. 

(National Bureau of Statistics Ministry of Finance and Office of Chief Government 

Statistician, 2013) 

The hospital offers both inpatients and outpatients services, according to an 

individual disease condition. Total numbers of beds in the hospital are 278. It is a 

teaching hospital for master of medicine (MMED), medical doctors (MD), clinical 

officers (CO), and nurses. Obstetrics and Gynecology department comprises of labor 

ward, antenatal ward, postnatal word and gynecology ward and reproductive and 

child health (RCH) services.  

Antenatal ward has a total of 20 beds and 2 side rooms; there are 9 midwives and 1 

attendant. There are four doctors who are responsible for the ward in which three are 

residents and one registrar. In the morning shift all doctors are available and two 

nurses while in the afternoon and night shift only one nurse and the doctor on call 

who will be responsible for antenatal, postnatal, labor ward and theater. Patients who 

are in a latent phase of labor and patients with medical condition in pregnancy from 

28 weeks of gestation are admitted in antenatal ward. All patients with the exception 

of referrals must be clacked in antenatal ward and registered in MTUHA before 

being admitted or transferred to labor ward. 
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3.2 Study Design 

This was the analytical cross-sectional study designed by quantitative approach to 

assess the accuracy of clinical methods in estimating fetal weight. The design was 

selected due to its ability to measure the exposure and the outcome simultaneously.  

3.3 Target Population 

All pregnant women attending Iringa Regional Referral Hospital for delivery 

services from January to March 

3.3.1 Study population 

 All single tone pregnant women at 37 weeks to 40 weeks in latent phase of labor 

and/ or planned for elective C/D. 

3.3.2 Inclusion Criteria:  

All pregnant women with; 

1. Vertex presentation. 

2. Singlet on pregnancy. 

3. Longitudinal lie.  

4. Those who consent to participate in the study 

3.3.3 Exclusion Criteria:  

All pregnant women with; 

1. Polyhydramnious 

2. Uterine fibroids in pregnancy. 

3. Oligohydramnious. 

4. Intrauterine fetal death 

5. Obesity. 
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3.4 Sample Size 

The sample size of the proposed study was obtained through the Kish and Leslie 

(1965) sample size calculation formulae 

n= Z
2
*P (100-P)/E

2 

Where: 

P= estimated prevalence of women to be measured the fetal weight in utero by 

clinical methods which is unknown and hence set at 50%. 

n= desired sample size. 

Z= the point on standard normal distribution corresponding to 95% Confidence 

Interval which is 1.96. 

E= margin of error set at 5% 

Hence n= (1.96)
2
x 50(100-50)/5

2
 

              n = 384.16 

n=384 

It is therefore, the minimal desired sample size of the study were 384 pregnant 

women. 

3.5 Sampling Technique  

Convenient sampling technique was applied to select women admitted in antenatal 

ward to be involved in the study based on the inclusion criteria until the sample size 

was reached. This technique was employed because the target population was 

homogeneous and there would be no difference in the research results obtained from 

a random sample, a co-operative sample, a nearby sample, or sample gathered in 

some inaccessible part of the population. 

3.6 Tools and Data Collection Method 

All patients in latent phase of labor and those waiting for elective cesarean delivery 

are admitted at antenatal ward according to hospital protocol. Patients were assessed 
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upon admission and information filled in patients files. Those who met inclusion 

criteria were asked for consent after thorough explanation of research purpose by 

principal researcher and or research assistant. Structured questionnaire was used to 

obtain information on patient demographics characteristics. Abdominal examination 

to estimate fetal weight by Dawn’s, Johnson’s and Insler’s formulas was done and 

the results were recorded on the questionnaire. Patients was instructed to empty the 

bladder then to lie in supine position. Mid upper arm circumference was measured at 

the midpoint between acromion and the olecranon process to exclude an obese 

women those who ranged between 24cm and 31.5cm was include as normal weight. 

Leopards maneuver was done to confirm to fetal presenting part and lie of the fetus 

than fetal heart rate (FHR) was listen to confirm fetal viability. The measurements 

were taken during uterine relaxation period. The data was collected simultaneously 

by the principle investigator and one research assistance that was taught on how to 

collect the data; the research assistant was the nurse midwife of at least two years’ 

experience in antenatal ward. One each patient all three clinical methods mentioned 

above were done to her and within 15 minutes after delivery the birth weight was 

measured by using a weighing machine called Seca. The nurse midwife on duty was 

responsible in measuring the weight and was blinded on the value obtained during 

clinical examination. 

3.6.1 Johnson’s Formula  

Non elastic tape measure was used to measure the fundal height from the midpoint of 

the upper border of the symphysis pubis, tape was held by the thumb to the highest 

point of the uterine fundus. Error was avoided by taking the measurements twice and 

their mean was used. Sterile vaginal examination was done and the fetal station was 

obtained. When the vertex was above the ischial spine 13 was subtracted from the 

fundal height, if it was at the ischial spine 12 was subtracted and below the ischial 

spine 11 was subtracted and the obtained value was multiplied by 155 hence weight 

by Johnson’s formula was obtained and expressed in grams.  

Thus, fetal weight in grams = FH (cm) – (13, 12 or 11) x 155. The obtained value 

was divided by 1000 to get weight in kilograms. 
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3.6 2 Dawn’s Formula 

While the patent is still in the same position the transverse diameter of the uterus was 

measured by using obstetrics pelvimeter that was placed on the gravid uterus. The 

same value of fundal height which was obtained while calculating the Johnson’s 

formula was used to multiply with the square of the transverse diameter and also 

multiplied by 1.44, the value obtained was divided by two hence weight  in grams 

was obtained.  

 Hence; Longitudinal diameter of the uterus (FH) x (transverse diameter of the 

uterus)
2
× 1.44 divide by 2 =fetal weight in gram. The obtained value was divided by 

1000 to get weight in kilograms. 

3.6.3 Insler’s Formula 

The same value of the fundal height obtained while estimating weight by Johnson’s 

formula was also used in this formula and multiplied by abdominal girth which was 

measured at the level of umbilicus, all measured values were taken in centimeters 

and weight in grams was obtained. And all these measurements were taken while 

patient is still in supine position. 

Therefore; Fetal weight in grams = AG x FH. The obtained value was divided by 

1000 to get weight in kilograms. 

3.7 Validity and reliability of the test 

3.7.1 Validity 

To ensure validity of this evaluation the following approaches were followed; 

i. Extending engagement with participant and continual observation in the 

field to enhance sense of worthiness and identify the missed information. 

ii. Peer review technique: the data collection tools was forwarded to 3 

different people who have experience to review tool contents if capable to 

capture adequate information to answer evaluation questions 
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iii. Triangulation techniques; – the research employed multiple but 

complementary methods and techniques to measure foetal weight during 

data collection 

3.7.2 Reliability 

Reliability was obtained by doing a pilot study of at least 10 patients and analyzes 

the data before completing data collection. 

3.8 Study Variables 

3.8.1 Independent Variable 

Fetal weight by clinical methods which are; 

1. Insler’s formula 

2. Johnson’s formula 

3. Dawn’s formula. 

3.8.2 Dependent Variables 

1. Actual birth weight. 

3.9 Data Processing 

The questionnaires were carefully reviewed for completeness and consistency. The 

data obtained were given identification number, coded, edited and cleaned before any 

statistical analysis is carried out. Additional internal documentation such as variables 

were added and any necessary additional variables were created through logical 

expression. Data were double entered to control for error. 

3.10 Data analysis 

Data analysis was done by using a SPSS version 25. Social demographic 

characteristics were summarized by frequency distribution and cross tabulation table. 

Continuous numbers were presented as number (standard deviation) while 

categorical data were presented as frequency (percentage). Similarities between the 

formulas were performed by Wilcoxon Signed Rank Test was used because the data 
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was not normally distributed. Pearson’s correlation coefficient   was used to find 

correlation between each formulas and actual birth weight and the accuracy of the 

formula was found by using mean absolute error and mean absolute percentage error. 

A 95% confidence interval for association between estimated weight by the formulas 

and actual birth weight and between gestational age with actual birth weight  was 

used in which significance level of <0.05 was used.  

3.11 Dissemination of results 

Dissemination of the result will be done to university of Dodoma through College of 

Health Science and library, Iringa regional medical officer and district medical 

officer. 

3.12 Ethical Issues 

Ethical clearance was obtained from University of Dodoma (UDOM) research 

ethical committee and the Iringa research committee. The study was only conducted 

after Institutional Review Board approval from UDOM. The informed consent was 

obtained from each participant. Objectives of the study were well explained and 

participation was on voluntary basis. The confidentiality was maintained as the 

interviews conducted in private rooms to ensure privacy. The results of fetal weight 

were made available to patients. Those refused to participate on the study were not 

denied of treatment. 
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CHAPTER FOUR 

RESULTS 

4.1 Social demographic characteristics of the study population 

A total of four hundred and one (401) pregnant mothers who met the inclusion 

criteria for study participation were interviewed at Iringa Regional Referral Hospital. 

The mean ages of the mothers were 27.57 SD5.48 years. The maximum and 

minimum age was 15 and 42 years respectively. More than one-third 32.4% (130) of 

the participants were in the age range of 21-25 years. Majority of them were married 

83.5% (335), 41.4% (166) with primary education and 35.4% (142) were 

entrepreneur as illustrated in (table 4 1). 
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Table 4.1: The Sociodemographic characteristics of the studied population 

(N=401). 

Character  Frequency (n) Percentage (%) 

Age categories (Years)   

20 or less 31 7.6 

21 to 25 130 32.4 

26 to 30 129 32.3 

31 or more 111 27.7 

Marital status    

Single  66 16.5 

Married 335 83.5 

   

Education level    

Non-formal 15 3.8 

Primary  166 41.4 

Secondary  126 31.4 

                   College 94 23.4 

Occupation    

Entrepreneur 142 35.4 

Peasant 93 23.2 

Public servant 79 19.7 

Housewife 87 21.7 
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4.2 Distribution of weight according to weight category for each formula and 

actual birth weight. 

When compared to actual birth weight, Insler’s formula has a better prediction for 

normal weight 87.3% as compared to other formula. Johnson’s formula predicts 

better for macrosomia 8.5% when compared to other formula while Dawn’s formula 

predicts better for underweight 3.5% as compared to the other formula. 

 

Figure 4.1: distribution of weight according to weight category for each formula 

and actual birth weight 

4.3 Comparison of clinical methods and actual birth weight 

The mean birth weight by Johnson’s formula (3.470±0.429), Insler’s formula (3.412 

±0.528) and Dawn’s formula (4.574±1.418) when compared with actual birth weight 

 (3.18±0.474) by Wilcoxon Signed Rank test have statistically significant difference 

(p-value of <0.001). 
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Table 4.2: Comparison of clinical methods and actual birth weight 

Variable  Mean (SD) M/D-(SD) 95% CI(Min-Max) S/E/M P-value 

Johnsons’  3.470 

(0.429) 

0.290 (0.455) 0.246 – 0.335 0.223 <0.001 

ABW 3.180 

(0.474) 

    

      

Insler’s 3.412 

(0.528) 

0.231 (0.499) 0.182 – 0.280 0.245 <0.001 

ABW 3.180 

(0.474) 

    

      

Dawns’  4.574 

(1.418) 

1.393 (1.262) 1.269 – 1.152 0.063 <0.001 

ABW 3.180 

(0.474) 

    

*Wilcoxon Signed Rank test.     (EFW: estimated fetal weight & ABW: actual birth 

weight) 

*S/E/M: standard error of a mean  

*M/D mean difference 

4.5 Linear correlation of each clinical formula with actual birth weight 

Correlation of each formula and the actual birth weight was found by using the 

Pearson’s correlation coefficient (r). Figure 4.3 plotted to show the association of the 

Johnson’s formula in estimating fetal weight when compared to the actual birth 

weight; the Pearson’s correlation coefficient obtained was 0.495.  
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*Pearson correlation coefficient (r) = 0.495 

Figure 4.2: Correlation between Actual Birth weight and estimated weight by 

Johnson method 

 

*Pearson correlation coefficient (r) = 0.508 

Figure 4.3: Correlation between Actual Birth weight and estimated weight by 

Insler’s method  
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*Pearson correlation coefficient (r) = 0.479 

Figure 4.4: Correlation between Actual Birth weight and estimated weight by 

Dawns’ method 

4.4 Comparison between the clinical formulas of fetal weight estimation 

Mean absolute percentage error of Johnson’s formula was 0% in underweight group 

while Dawn’s formula had higher mean absolute percentage error in normal weight 

as well as macrosomia and found to be 10.77% and 15.01% respectively, Insler’s 

formula and Johnson’s formula found to be almost similar between their mean 

absolute  percentage error in normal weight group. 
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Table 4.3: Comparison between the clinical formulas of fetal weight estimation 

Birth weight category  Johnsons Insler’s Dawns 

    

Underweight     

Mean±SD 

Mean absolute error 

2.3 

0 

2.3±0.57 

0.31 

2.35±0.19 

0.11 

Mean Absolute Percentage 

error (%) 

0 31.98 5.46 

    

Normal weight     

Mean±SD 

Mean absolute error 

3.40±0.36 

0.29 

3.33±0.37 

0.31 

3.40±0.42 

0.35 

Mean Absolute Percentage 

error (%) 

9.16 9.63 10.77 

    

Macrosomia    

Mean±SD 4.25±0.22 4.43±0.32 5.39±1.20 

Mean absolute error 

Mean Absolute Percentage 

error (%) 

0.17 

3.84 

0.27 

5.77 

0.85 

15.01 
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CHAPTER FIVE 

DISCUSSION 

5.1 Overview. 

Estimation of fetal weight accurately is of supreme importance in planning the 

management of labor and delivery. In the recent years the accurate estimation of fetal 

weight has been included in the routine standard of antepartum evaluation of high 

risk pregnancies like those women with diabetic in pregnancy, breech presentation 

and vaginal birth after previous caesarean section, they are highly influenced by the 

estimation of fetal weight (Tohma et al., 2015).Also when we expect a preterm 

delivery, the fetal weight estimation is very important as it necessitate the perinatal 

counseling on the likelihood of survival, immediate intervention to postpone preterm 

delivery, mode of delivery and equipped hospital for pre mature babies, not only that 

fetal weight estimation help in categorizing the fetus into small or large for gestation 

in which immediate obstetrical intervention that necessitate removal of this women 

in a routine antenatal care (Shittu et al., 2007). 

It was clearly stated that extreme of birth weight is one of the common cause of 

perinatal morbidity and mortality also it is associated with peuperal complications. 

(Ratwani et al., 2010) Knowing the fetal weight accurately will help the obstetrician 

to plan the proper mode of delivery and multi-disciplinary approach can be offered 

including neonatologist and anesthesiologist. This study based on estimation of fetal 

weight by clinical methods as it easily done even in an area where the ultrasound 

machines are not available.  

5.2 Similarities between estimated fetal weigh formulas with actual birth weight 

By finding the similarities between the mean of clinical formulas verse the mean of 

actual birth weight we found that the mean birth weight of Johnson’s formula (3.470 

kg) and that of Insler’s formula (3.412 kg) were almost similar to each other and 

nearly the same to the mean of actual birth weight (3.18), ), these similarities were 

due to the fact that these two formulas has less error in estimating fetal weight 

Ratwani et al 2010 also found that there is a similarities between the mean birth 
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weight of Insler’s formula (2.8kg) and that of Johnson’s formula (2.8 kg)  and almost 

similar to the mean of actual birth weight (2.9 kg) these similarities are due to the 

same sampling technique and study population used in both studies. Even though 

there is a different in absolute values between these two studies this is due to the fact 

that our sample size was two times higher (thus 401) than their sample size of 

200.(Ratwani et al., 2010) 

 In contrary to the study conducted at Philippine General Hospital-University of the 

Philippines-Manila, reported that there is similarities between the mean birth weight 

of Johnson’s formula which found to be 2888.45g and that of actual birth weight of 

2877.62 but there is a difference in the mean of actual birth weight and that of 

Insler’s formula which is 2935.73, this difference may be explained that, in their 

study the measurements were taken by any residents who are on duty while in our 

study only taken only by principal investigator and specific research assistance this 

may lead to an observer error (Asto & Crisologo, 2014). Not only that but also  the 

difference can be contributed due to several factors affecting birth weight like 

regional and socioeconomic factors. But Aruna et al 2017 reported different result 

from Astro’s finding, that Insler’s formula and actual birth weight had similar mean 

birth weight of 2959.01g and 2902.80g respectively while mean birth weight of 

Johnson’s (3296.15) and actual birth weight were different, this findings is due to the 

area in which this study was conducted which is tertiary hospital while our study was 

conducted at regional hospital but all in all there was unclear description of 

methodology used in their study.(Aruna et al., 2017) 

Moreover, in our study the mean of Dawn’s formula was 4.574kg, when the result 

was compared to the mean of actual birth weight  it was found that there is 

significant different between their mean. So it is clear from this finding that mean of 

Dawn’s formula is not comparable to actual birth weight in prediction of fetal 

weight. The finding was in sharp contrast to the study of Ratwani et al 2010 who 

found that the mean of Dawn’s formula (2.86 kg) was almost similar to the mean of 

actual birth weight (2.9 kg). This difference may be due to the same reason in the 

difference of sample size. (Ratwani et al., 2010) In addition to that Mallikarjuna M et 

al. 2015 had a different finding from our study, they found that there is a similarity 

between the mean of Dawn’s formula (2744.48g ) to that of actual birth weight 
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(2777.57), this is due to the inclusion criteria they used that gestational age more 

than 28 weeks while our study involve only term pregnancy. (Mallikarjuna & 

Rajeshwari, 2015). 

Generally, the mean birth weight of Insler’s formula and Johnson’s formula can be 

compared to the mean of actual birth weight but not with the mean of Dawn’s 

formula. But we must be aware that the mean is affected by extreme values hence 

does not draw the clear image on the accuracy of the fetal estimation methods. 

Therefore to evaluate a better estimate on the accuracy of the formula under the 

study mean absolute error and mean absolute percentage error (MAPE) was used. . If 

MAPE is less than 10 percent the formula is highly accurate forecasting, if it is range 

between 10-20 percent the formula is good accurate forecasting, between 20-50 

percent that formula is reasonable accurate and if MAPE is more than 50 percent the 

formula is inaccurate.   

5.3 Accuracy of the formulas 

The accuracy of the clinical formulas under the study was studied in all birth weight 

groups. In our study we found that Insler’s formula had a mean absolute percentage 

error of 31.98%,  this mean that it is reasonable forecasting in estimating 

underweight (less accurate or overestimate). On the other hand is it highly accurate 

forecasting in estimating normal weight as its mean absolute percentage error is 

9.63% and it is also accurate in macrosomia but not to the level of Johnson’s formula 

as it mean absolute percentage error is 5.77% which is higher than mean absolute 

percentage error of Johnson’s. Fundal height is an important parameter in estimating 

fetal weight by clinical methods and it is affected by the dissent of the presenting 

part. Insler’s formula over estimate underweight but in other category is accurate 

because this formula does not consider the engagement or dissent of the presenting 

part thus why those with underweight if there were not engaged were found to be 

overweight. These findings were in consonance with the study of Bajaj P et al 2017 

found that Insler’s formula overestimate birth weight in underweight group and it is 

accurate in normal birth weight these may be explained that in both studies sample 

were randomly selected (Bajaj et al., 2017). Despite the differences in sample size 

Shittu et al 2007 found that Insler’s formula had a better prediction of birth weight 
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that fall in normal range this may be due to the similarities in the Inclusion criteria 

(Shittu et al., 2007). In linear relation (r) between Insler’s formula and actual birth 

weight found to be 0.508 thus it has moderate correlation. Similar findings was 

observed in the study done in Kenya that Pearson’s correlation was 0.51 as in our 

study this can be due to similarity in the social demographic characteristics of the 

study participants (Wanjaria & Kamau, n.d.). Also Charles Njoku et al 2014 found 

that there is a strong positive linear correlation of 0.755 between Insler’s formula and 

actual birth weight, the difference in the value may be due to the sample size they 

used  was 200(Njoku et al., 2014). In contrast to above finding Ugwu, et al 2014 in 

Nigeria found that there is a weak correlation between Insler’s formula and actual 

birth weight (r= 0.497) this different may be brought by the difference in the sample 

size despite of the same study design. (Ugwu et al., 2014) 

Moreover, in underweight category the mean absolute percentage error for Johnson’s 

formula was 0% and the mean absolute error of 0, as it was stated, our margin of 

error used was within 5%. Also we found that Johnson’s formula had a mean 

absolute percentage error of 9.16% with the mean absolute error of 3.40±0.36 for 

normal and 3.84% mean absolute percentage error and 4.25±0.22 as mean absolute 

error weight for macrosomia. These result can be interpreted that Johnson’s formula 

is highly accurate forecasting in estimating fetal weight in all birth weight category 

these is because its mean absolute percentage error is less than 10% in each group of 

birth weight. Johnson’s formula found to be accurate because its consider the dissent 

of the presenting part in relation to the ischial spine 13, 12 or 11  is subtracted from 

the fundal height if the presenting part is above, at, or below the ischial spine 

respectively   

Study done in Turkey by Mehmet Zahran et al 2015 found that Johnson’s formula 

estimate accurately macrosomic fetus this similarities may be due to in the 

gestational age at the time of data collection (Tohma et al., 2015). 

 In contrary to our results Bajaj P et al 2017 found that Johnson’s formula 

overestimate birth weight in this category and this difference may be due to the study 

design they use it was a comparative study between clinical formula and ultrasound 

(Bajaj et al., 2017). By finding the association between Johnson’s formulas with the 
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actual birth weight Pearson’s correlation coefficient (r) was 0.495 this means that 

there was a weak positive correlation between them. Similar results was obtained in 

the study done in India by Aruna et al 2017 that there was a weak positive linear 

correlation ( 0.351 ) between Johnson’s formula and actual birth weight this 

particular findings may be brought by the similarities in the inclusion criteria 

together with the mean age of the participates in both studies (Aruna et al., 2017). 

Different results were obtained by Mohamadi E et al 2016 in Iran that there is a 

strong correlation between Johnson’s formula and Actual birth weight and it is 

geographical area (Esmaeilou & Mohamadi, 2016) 

Last but not least, in the present study Dawn’s formula had a mean absolute 

percentage error of 5.46% in underweight category with a mean absolute error of 

2.35±0.19 in which it is within the acceptable value in our margin of error, the 

interpretation of this is Dawn’s formula is highly accurate forecasting in estimating 

fetal weight in underweight group. Unlike in normal weight and macrosomia it is 

good forecasting (moderate accuracy) in these birth weight categories as its mean 

absolute percentage error is 10.77% and 15.01% and the mean absolute error is 

3.4±0.35 and 5.39±0.85 respectively. Dawn’s formula is found to overestimate birth 

weight because the transverse diameter of the uterus is more affected by thickness of 

the abdominal wall thus why it’s found to be less accurate. By considering the 

Pearson’s correlation coefficient Dawn’s formula had 0.479 hence it has a weak 

correlation. In India Bhandary Amritha et al 2004 had a similar result that Dawn’s 

formula had a higher maximum error in estimating fetal weight possibly due to the 

same Inclusions and exclusions criteria (Amritha et al., 2004). Also similar results 

was observed by Vidhyapeeth et al 2014 that Dawn’s formula had maximum error in 

normal birth weight while in underweight less error was found (Vidhyapeeth, 2014). 
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CHAPTER SIX 

6.1 Conclusions 

Fetal weight estimation at full term can be done with reasonable accuracy by clinical 

formulas. In our study we found that Johnson’s formula is more accurate in 

estimating fetal weight in all birth weight categories followed by Insler’s formula 

which is better in estimating normal weight and macrosomia as compared to Dawn’s 

formula. At the same time Dawn’s formula has less error in underweight group when 

compared to Insler’s formula which can be used in estimating fetal weight better for 

underweight fetus. Hence among term pregnancies with single tone fetus in cephalic 

presentation who studied fetal weight estimation using Johnson’s formula is 

comparable accurate to actual birth weight.  

6.2 Strength of the study 

 The data presented here were primarily collected through direct observation 

and examination by the researcher hence it  appears to be of greater validity. 

 The outcome variable was measured soon after delivery therefore we did not 

have any loss to follow-up. 

6.3 Limitations and Suggestions for further research. 

 A large sample size with random technique will help in increasing 

determination of the accuracy of the formula. 

 In our study we did not look on the mode of delivery or for maternal and fetal 

outcome so we suggest further study to be done especial with the Johnson’s 

formula to investigate on the mode of delivery and fetal maternal outcome 

6.4 Recommendations. 

Clinical fetal weight estimation methods are easier to teach, cheap and can help in 

making decision in resource poor setting without compromising the pregnancy 

outcome. Based on the findings from this study it is recommended that clinical fetal 

weight estimation should be taught to all health care providers especially in a setting 

where ultrasound machines are not available.   
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APPENDICES 

Appendix I: Consent form (English version). 

Consent to participate in this study: 

Greetings ‼ My name is Hassanat Mohammed Abdalla, from UDOM, pursuing 

MMED obstetrics and gynecology. At the moment we are carrying out a study on 

assessment of accuracy of different clinical methods for the estimation of fetal 

weight in single tone pregnancy at term. 

A.  Purpose of the study: 

This study aims to estimate the fetal weight in utero by different clinical methods and 

to assess their accuracy. You are being asked to participate in this study as one of the 

person who can be potential to contribute to the information and examination, and 

would be grateful if you are willing to participate by answering the questions and 

being examined. 

B.  What participation involves: 

If you agree to participate in this study the following will occur; 

4 You will be requested to answer the questions and examined and the 

investigator will be recording your responses in the questionnaire. 

5 No identifying information such as name will be collected from you during 

interview hence registration number will be used. 

6 You will be interviewed and examined only once for approximately 15-20 

minute in private. 

 

C. Confidentiality: 

I assure you that all the information collected from you will be kept confidential. 

Only people working in this study will have access to the information. We will 

ensure that any information included in our report does not identify you as a 

participant as we will not put your name or other identifying information on the 

records of the information you provide. 

  



38 

F. Risks: 

You will be examined on the abdomen and per vagina while take the measurements. 

This examination might make you potentially uncomfortable. You may refuse to 

answer or to be examined and you may stop to be involved in the study. 

G.  Rights to withdraw and alternatives: 

Your participation in this study is completely voluntary.  If you choose not to 

participate in the study or if you decide to stop participation in the study you will not 

get any harm. You can stop participating in this study at any time, even if you have 

already given your consent. Refusal to participate or withdrawal from the study will 

not involve loss of any benefits to which you are otherwise entitled.  

H. Benefits: 

Your participation in this study is extremely important and vulnerable. It will help to 

increase our understanding in the accuracy of clinical methods in estimating fetal 

weight, which will help to reduce maternal and fetal morbidity and mortality. 

I. In case of injury: 

We are not anticipating any harm to occur as a result of your participation in this 

study. 

J. Compensation: 

There will be no compensation of time spent during the interview or examination. 

However your participation is highly appreciated. 

K. Who to contact: 

If you have any question in this study, please do not hesitate to contact: 

DrHassanat M. Abdalla, the principle investigator, University of Dodoma. College of 

health Sciences P.O.BOX 39 Mobile phone 0776914645. 

Signature 

…………… 
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Do you agree to participate in this study?  

Participant agrees  

Participant disagree  

I have read and understand the contents in this form. My questions have been 

answered. I agree to participate in this study. 

Signature of the participant 

……………….. 

Signature of the investigator/ research assistant        Date of signed consent. 
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Appendix II: Consent Form (Swahili version). 

RIDHAA YA KUSHIRIKI KWENYE UTAFITI KUHUSIANA NA MAKISIO 

YA UZITO WA MTOTO AKIWA TUMBONI NA KULINGANISHWA 

BAADAYA KUZALIWA KWA KUTUMIA FOMULA TOFAUTI ILI KUJUA 

FOMULA GANI INAWEZA KUKISIA UZITO WA MTOTO KWA 

UHAKIKA ZAIDI. 

Jina langu ni Hassanat Mohammed ni mwanafunzi wa udaktari bingwa kutoka chuo 

kikuu cha  Dodoma idara ya afya kitengo cha mama na mtoto. 

Ninafanaya utafiti kuhusiana na makisio ya uzito wa mtoto akiwa tumboni na 

kulingalishwa baada ya kuzaliwa kwa kutumia fomula tofauti. 

LENGO LA UTAFITI. 

Kutafuta fomula gani ni sahihi katika kukisia uzito wa mtoto akiwa tumboni 

nakulinganisha na uzito baada ya kuzaliwa. 

KUCHAGUWA WASHIRIKI. 

Ukikubali kushiriki utaulizwa maswali na nitajaza dodoso 

USIRI. 

Taarifa zako utakazozitowa hazitawekwa hadharani kwa namna yoyote ile kwahiyo 

ushiriki wako hautafahamika. Jina lako au taarifa zako zozote zinazokutambulisha 

hazitaambatanishwa na taarifa zako utakazozitowa. Mwisho wautafiti taarifa hizi 

zitafungiwa na baadae kuharibiwa baada ya kuwekwa na kutunzwa kwenye mfumo 

wa kielektroniki. 

HAKI  YA  KUJITOWA. 

Ushiriki wako kwenye utafiti huu ni wahiyari kabisa na unaweza kukataa kushiriki 

au kusitisha ushiriki wakati wowote. Kukataa kushiriki hakutaingilia huduma zako 

na tiba wala faida unazotakiwa kuzipata. 

Usisite kuuliza swali lolote pale unapoona kuna sababu ya kufanyahivyo. Kama 

ukikuba likushiriki mahojiano yataendeshwa kwa kutumia dodoso malum pamoja na 

kupimwa tumbo na uzito na urefu. 

NANI WA KUMULIZA. 
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Kama unamaswali zaidi ambayo ungependa kuuliza kuhusiana na utafitihuu, 

tafadhali wasiliana na mtafiti Hassanat Mohammed, chuo kikuu P.O.BOX 259 

Dodoma. Namba ya simu 0776914645. 

Kama unaswali kuhusiana na haki zako wasiliana na mwenyekiti wakamati ya utafiti 

chuo kikuu cha Dodoma 

Je unakubalikushiriki. 

1. Ndio 

2. Hapana. 

Mimi …………….. (vifupisho vya majina) nimeosoma au nimesomewa kuhusu 

yaliyomo humu ndani, na  maswali yangu yamejibiwa nakubali kushiriki katika 

utafiti huu. 

Sahihi ya mshiriki 

………………………… 

Sahihi ya mtafiti 

   …………………….. 

Tarehe 

 ……………………….     
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Appendix III: Questionnaire (English version) 

Questionnaire serial number………………… 

Introduction: 

Hello‼ My name is Hassanat M. Abdalla. I am a student from UDOM persuing 

MMED obstetrics and Gynacolgy.am here to carry out the study on assessing the 

accuracy of estimating fetal weight by clinical methods. I would like to request you 

to participate and be involved in the study. 

Please select the appropriate response and write the corresponding number in the 

box provided in each question 

SECTION A:  MOTHER’S PARTICULAR 

i. Age of mother (years) 

ii. Weight in kg……….. 

iii. Height in cm……………. 

iv. Arm circumference ……………. 

v. BMI …………. 

1. Normal   

2. Overweight  

I. Place of Resident ……………….. 

II. Religion  

1.  Christian 

2. Islamic  

3. Others  

III. Marital status 

1. Married 

2.  Single 

IV.  Occupation. 

1. House maker 

2. Peasant 

3.  Public servant. 

4. Entrepreneur  

V.  Educational level. 

1. None                               
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2. Primary school 

3. Secondary school 

4. Higher education 

VI. Gravidity. 

1. Prime 

2. Multigravida  

VII. Gestational age  

1. 37-38 

2. 38-39 

3. 39-40 

4. 40-41 

VIII. Medical condition. 

1. No 

2. Yes (specify)……………… 

 

SECTION B: GRAVID ABDOMINAL MEASUREMENTS. 

IX. Fundal height in cm ………………. 

X. Abdominal girth in cm ……………. 

XI. Transverse diameter of the uterus in cm……………. 

XII. Fetal station………. 

XIII. Estimated fetal weight by Johnson’s formula (J ) …… (FH-(13,12, or 11) 

x 155) 

XIV. Estimated fetal weight by Insler’s formula (I) ………….. (SFH x AG) 

XV. Estimated fetal weight by Dawn’s formula (D) …………. (FH(1/2T)2 x 

1.44) 

XVI. Actual birth weight (A) ………………… 

XVII. J-A………………………………. 

XVIII. I-A…………………………… 

XIX. D-A……………………………… 

XX. Time interval from taking measurements to delivery. 

1. 6-8 hours 

2. 9-12 hours 

3. 13-16 hours 

4. 17-20 hours 

5. 21-24.hours 

XXI. Fetal sex. 

1. Male  

2. Female.  
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Appendix IV: Questionnaire (Swahili version) 

Habari‼ Jina langu ni Hassanat Mohammed ni mwanafunzi wa udaktari bingwa 

kutoka chuo kikuu cha  Dodoma idara ya afya kitengo cha mama na mtoto. 

Ninafanya utafiti kuhusiana na makisio ya uzito wa mtoto akiwa tumboni 

nakulingalishwa baada ya kuzaliwa kwa kutumia fomula tofauti. 

SECTION A:  TAARIFA BINAFSI ZA MAMA. 

I. Umri wa mama ……………. 

II. Uzito( kg) ……….. 

III. Urefu( cm)……………. 

IV. Mzunguko wa mkono (cm) ……………. 

V. BMI …………. 

1. kawaida 

2. umezidi. 

VI. Mahali anapoishi ……………….. 

VII. Dini 

1. Mkristo 

2. Muislam 

3. Nyenginezo 

VIII. Hali ya ndoa 

1. ameolewa 

2. Hajaolewa 

 

IX. kazi. 

1. Mama wa nyumbani 

2. mkulima 

3. Mfanyakazi wa umma 

4. Mjasiriliamali 

X. Kiwango cha elimu. 

1. hajasoma 

2. Elimu ya msingi 

3. Elimu ya sekondari 

4. Elimu ya juu.                           
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XI. Mimba ulizobeba. 

1. Mimba ya kwanza 

2. Mimba zaidi ya moja 

XII. Gestational age  

1. 37-38 

2. 38-39 

3. 39-40 

4. 40-41 

XIII. Maradhi yasiyo ya kuambukiza. 

1. hapana 

2. ndio  (ainisha)……………… 

 

SECTION B:VIPIMO VYA TUMBO LA MAMA MJAMZITO. 

XIV. Kimo cha mimba( cm ) ………… 

XV. Mzunguko wa tumbo (cm)………………. 

XVI. Kipenyo cha mduara (cm)……………….. 

XVII. Kituo cha mtoto…………….. 

XVIII. Ukisiaji wa uzito kwa Johnson’s formula (J ) …(FH-(13,12, or 11) x 155) 

XIX. Ukisiaji wa uzito kwa Insler’s formula (I) …………. (SFH x AG) 

XX. Ukisiaji wa uzito kwa Dawn’s formula (D) ………… (FH(1/2T)2 x 1.44) 

XXI. Uzito baada ya kuzaliwa (A)………….. 

XXII. J-A …………… 

XXIII. I-A …………………. 

XXIV. D-A……………………. 

XXV. Muda baada ya kupimwa mpaka kujifungua kwasaa. 

1. 6-8  

2. 9-12 

3. 13-16 

4. 17-20 

5. 21-24. 

 

XXVI. Jinsia ya mtoto 

1. Kiume 

2. kike 

THE END 
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Appendix II: Ethical Clearance Letter 

 

 


