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ABSTRACT 

Aim: 

The aim of the study is to assess fetal weight by clinical methods using 

Johnson’s formula and Dare’s formula and by ultrasound, using Hadlock’s formula 

.Then the accuracy of estimated fetal weight by USG and clinical methods was 

found out by correlating with actual  birth weight. 

Methods: 

Total 100 women are included in the study. A detailed history was taken which 

included the patient’s education, occupation, socio-economic status, menstrual history, 

obstetric history, past medical and surgical history and personal history. A thorough 

general physical examination was done. Vitals signs and all systems were examined. 

After a brief general physical examination, per abdomen examination was performed 

in supine position. The symphysio fundal height and abdominal girth was measured 

and estimated fetal weight was calculated using Johnsons formula and Dares formula. 

Then ultrasonogram was taken and head circumference, biparietal diameter, 

abdominal circumference and femur length was measured and estimated fetal weight 

was calculated with inbuilt Hadlock’s formula. After delivery the actual birth weight 

of the baby was measured using electronic fetal weighing machine. Predicted 

estimated fetal weight by each method was compared with respective neonatal actual 

birth weight. 

Results: 

Out of 100 pregnant women included in a study 19 women belong to upper 

socioeconomic class 51 women belong to middle socioeconomic class(upper middle 



and lower middle) and 20 women belong to lower socioeconomic class(upper lower 

and lower). Among these patients women belonging to lower socioeconomic class had 

low birth weight babies with average weight of 2312 grams. There was gradual 

increase in actual birth weight with higher socio economic classes. Women with pre 

pregnancy weight of more than 45 kg (90%) had higher average birth weight of the 

baby. Women with more than7 kg of weight gain during pregnancy had increased 

weight of babies compared to mothers with weight gain of less than 7 kg with 

difference in mean weight of 421 grams.  

This study showed women with height of > 150 cm (88%) and multigravida 

women(44%) had higher birth weight babies. Male babies weighed more than female 

babies with mean birth weight of 64 grams more in male babies compared to female 

babies. In USG estimation of fetal weight 53%nof cases were within the range of ±100 

grams. The difference between mean USG estimated fetal weight and mean actual 

weight was 13.10 grams. By Johnsons formula 53% were within ±250 grams and by 

Dares formula 52% were within ±250 grams. When compared with actual birth weight 

the difference was 87.27 grams and 145.9 grams by Johnsons formula and Dares 

formula respectively. When birth weight was < 2500 grams all the methods 

overestimated the fetal weights and when birth weight was >3500 grams all the 

methods under estimated the fetal weights. Among all the three methods USG was 

more accurate in estimating the fetal weight. 

Conclusion: 

 Among the two clinical methods Johnsons method of fetal weight estimation 

was found to be more reliable when clinical methods were compared with USG, 

ultrasonogram method of fetal weight estimation was found to be more accurate. 



Thus USG is more reliable in prediction of fetal weight than clinical methods and 

Johnsons formula can be used in resource limited settings. 

Keywords: 

 Fetal birth weight, Johnsons formula, Dares formula, Hadlocks formula, 

maternal weight and height  
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In modern obstetrics, to deliver a healthy baby in a healthy mother is the 

primary goal. Birth weight is the single most important factor which determines the 

neonatal outcome and survival.1 So the  accurate estimation  of  fetal  weight  is  one  

of  the  important aspects in management of labour.2 So estimated fetal weight is 

incorporated into the routine antepartum evaluation of  pregnancy.3 For instance, 

management of diabetic pregnancy, vaginal birth after a caesarean section will be 

influenced by estimated fetal weight.4  

In the high-risk conditions such as intrauterine growth restriction (IUGR), 

previous lower segment cesarean section, and macrosomia, fetal weight greatly 

influences management of the labor and delivery by timely interventions.5  

Importance is that, Low birth weight babies which include small for 

gestational age babies, intra uterine growth restricted babies  or preterm  babies  are  

associated  with increased  perinatal  morbidity  and  mortality.  Large  babies which 

include  large  for  gestational  age  or macrosomic  babies  of diabetic  mothers,  

may  land  up with  complications  like brachial  plexus  injuries,  facial  palsies,  

birth canal  injuries, post-partum  haemorrhage.6  

Factors influencing the fetal growth include environmental factors, maternal, 

fetal and placental factors. This includes race, maternal age, parity index, sex of the 

baby, socioeconomic status, maternal and congenital infections. 

       Mothers belonging to low socioeconomic status7 tend to have small babies. 

Maternal height8 and maternal weight gain9 has an influence on fetal weight. 

Maternal medical conditions like diabetes mellitus, hypothyroidism, renal 

diseases10and Anti phospholipid antibody syndrome 11also influence the fetal 
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weight. Regarding fetal factors, fetal infections12, chromosomal anamolies13 and sex 

of baby14 have an impact on fetal weight. 

Abnormalities in fetal growth can be detected clinically or by ultrasound 

(USG). Simple methods like measurements of symphysio-fundal height (SFH) 

and abdominal girth (AG) can be used to predict expected fetal weight in low 

resource settings.4 Ultrasound is also used for estimation of expected fetal weight 

and diagnosis of impaired growth. But, it is not easily available in all places offering 

obstetric care, especially in low resource settings. Fetal weight estimation using 

ultrasound needs training, expertise and an expensive equipment. In such 

circumstances clinical methods of estimating fetal weight can aid in obstetric 

decision making.15 Various clinical formulae based on measurements of symphysio-

fundal height and abdominal girth have been developed. Johnson’s formula for 

estimating fetal weight in vertex presentations was developed. 

In a  study, product of symphysio-fundal height(cms) and abdominal girth 

(cms) to obtain expected fetal weight with fairly acceptable predictive value but 

with considerable variation from the mean was used.16 To simplify this formula, the 

product of symphysio-fundal height and abdominal girth at level of umbilicus to 

give the expected fetal weight in grams which correlated well with the birth weight 

was introduced by Dare.17  Hence a study was planned on 100 full term pregnancies 

in early labour to compare the accuracy of the two clinical formulae viz, 

Johnson’s and Dare’s formula to assess fetal weight and compare with ultrasound 

estimated fetal weight and actual birth weight. 
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i. To assess fetal weight by clinical methods using Johnson’s formula and Dare’s 

formula.  

ii. To assess fetal weight by ultrasound, using Hadlock’s formula 

iii. To compare the accuracy of estimated fetal weight by USG and clinical methods 

with actual birth weight 
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Hypothesis 

There is difference between actual birth weight and fetal weight estimated by 

clinical methods and USG. 

Scientific Justification: 

Estimation  of  expected  fetal  weight  helps  to  determine  the deviation  of  

fetus  from  normal  growth. It helps in deciding the mode of delivery and predict 

intranatal complication like shoulder dystocia.  Estimating fetal weight is also 

important when dealing with IUGR babies where counseling regarding the 

prognosis, survival of the newborn and need for intensive care depends on fetal 

weight. Therefore estimation of fetal birth weight in intra uterine period happens to 

be of greater significance in early detection of intra uterine growth restriction. This 

study helps to identify the accurate method to estimate the fetal weight. 
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Fetal weight is an important factor in deciding the maternal and perinatal 

outcomes. Fetal weight abnormalities include intrauterine growth restriction and 

macrosomia. Any Disturbance for the fetal growth in utero can result in abnormal 

weight, body mass or proportion at birth. 

Extremes of fetal weight are associated with risk of newborn 

complications.18 

Low birth weight is the most important contributor to perinatal outcome in 

non-anomalous fetusus.19 Perinatal complication associated with low birth weight 

are attributable to preterm delivery and intra uterine growth restriction or both.  

preterm and IUGR babies have high neonatal morbidity & mortality and requires 

special care after birth in the first few weeks in NICU for better outcome and 

survival. Current antenatal detection rates of IUGR is 25 to 36% .20 clinical 

examinations  have limited accuracy in identifying IUGR prenatally and serial ultra-

sound scanning  has been proposed in patients with risk factors21. IUGR is a fetal 

disorder when the weight is below the 10th percentile for the gestational age. It 

includes fetuses that does not reach intrauterine growth potential.  The mortality in 

IUGR babies is four to eight times than that of non IUGR fetuses. The serious 

morbidities associated with IUGR are meconium aspiration, pneumonia and 

metabolic disorders. IUGR is categorised as symmetrical and asymmetrical. 

However many of the fetuses are normal and at lower end of the growth potential. 

 Fetuses with symmetrical IUGR are proportionally reduced in size while in 

asymmetrical IUGR fetal abdomen is disproportionally small while comparing to 

head and limbs. There is no single criteria to define IUGR.  
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The following key parameters are used in combination to diagnose IUGR 

 Estimated fetal weight 

 Amniotic fluid volume 

 Maternal blood pressure status 

Once IUGR is diagnosed maternal evaluations including clinical examination 

and blood tests, fetal evaluations should be done. 

Sonographic examination like  

 Biophysical profile score 

 Estimated fetal weight percentile  

 Umbilical artery doppler assessment. 

Amniocentesis, umbilical blood sampling can help in the diagnosis of a 

chromosomal abnormality. 

 Maternal clinical examination can detect about two thirds of cases but in 

50% of times incorrectly diagnosed. Ultrasound improves both sensitivity and 

specificity to more than 80%. IUGR can be diagnosed with a serial scans in a fetus 

with less than 10th percentile growth when features which compromise intrauterine 

environment like oligohydramnios, elevated head-abdomen ratio when there is no 

central nervous system pathology or abnormal Doppler velocimetry in umbilical 

cord. From the large Prospective Observational Trial to optimize Pediatric Health 

trail in Intrauterine Growth Restriction (PORTO) study, the great risk for mortality 

and morbidity was for the fetuses below the 3 rd percentile for estimated fetal weight 

with abnormal umbilical Doppler perfusion and delayed serial growth trajectory.22 
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Macrosomia is a term used to describe an estimated fetal weight or birth 

weight of more than 4500 g, but a birth weight above 4000 g is also commonly used 

to define this condition23. Earlier studies have shown that macrosomia can increase 

the risk of instrumental, caesarean deliveries, postpartum haemorrhage, shoulder 

dystocia, clavicle fracture, brachial plexus injury, and asphyxia24. Macrosomia can 

increase the risk of genital tract injuries25. Large for gestational age (LGA) is a term 

which is also used to define when the weight of the baby is above 90th percentile. 

 Maternal obesity 

 Diabetes mellitus 

 History of previous LGA infant 

 Prolonged pregnancy 

 Advanced maternal age. 

Mother with Diabetes Mellitus and Macrosomia: 

The macrosomic baby of a diabetic mother are more prone for Perinatal 

complications than a non-diabetic mother. These fetuses have different body 

proportion compared to fetuses of a nondiabetic mother. Sonographically estimated 

fetal weight helps in diagnosing LGA and Macrosomia in fetuses of a diabetic 

mother. These include measurements, formulas, ratios which helps in estimating 

macrosomia.24 
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CENTILES FOR FETAL WEIGHT ACCORDING TO GESTATIONAL AGE: 

 

INTERGROWTH-21ST 

The above table indicates the normal Birth Weight- 3rd, 5th, 10th, 50th, 90th, 

95th, 97th percentiles for the respective gestational age. 
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Fig 1: International Fetal Growth Standards according to Intergrowth-21st 

When ultrasound is done in third trimester fetal weight should be estimated. 

These two values should be cross-assessed to determine whether the fetus size is 

appropriate for gestational age. A weight between 10th percentile and 97th percentile 

is considered as appropriate for gestational age. When the estimated weight is less 

than 10th percentile the baby is considered as small for gestational age whereas if it 

more than 90th percentile the baby is considered as large for gestational age. 

Adequacy of fetal weight gain can be assessed by comparing the normal fetal 

growth rate with difference between successive fetal weight estimated by 

ultrasound. At 36 weeks the rate of weight gain is 200g per week which is the 

maximum. After 36 weeks the rate of weight gain steadily decreases in normal 

fetus.26 
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When compared to gestational age fetal birth weight contribute to major  

perinatal mortality rate. 

Factors influencing fetal growth in other are:- 

 Maternal  

 Fetal  

 Placental  

 Environmental  

 The maternal risk factors associated with fetal growth restriction are  

 Genetic  /nutritional/constitutional 

1. Inflammatory bowel disease 

2. Chronic pancreatitis 

3. Low pre-pregnancy weight 

4. Poor pregnancy weight gain 

 Vascular  

1. Chronic hypertension 

2. Preeclampsia 

3. Collagen vascular disease 

4. Diabetes mellitus 

 Hypoxic  

1. Severe lung disease 

2. Cyanotic heart disease  

3. Sickle cell anemia 

 Renal – glomerular nephritis 

 APLA 
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 Drugs  and environment 

1. Anticonvulsants 

2. Anticoagulants 

3. Alcohol and substance abuse 

4. Smoking 

5. Stress 

 Poor obstetric history  

1. Previous still births 

2. Recurrent abortions 

SOCIO -ECONOMIC STATUS: 

SES is one of the important factors in determining the body size of the 

newborns27. Families of lower socio economic status have relatively high  incidence 

of maternal malnutrition, anemia,  reduced maternal care, obstetric complications  

and maternal history of reproductive inefficiency, abortions,  still births, prematurity 

and low birth weight babies. In a study conducted by Muhamed Rafiq et al28. Mean 

birth weight were high in upper class and low in lower socioeconomic class 

indicating an impact of Socio economic status on fetal weight. 

MATERNAL AGE: 

Both teenage pregnancy and pregnancy in advanced maternal age (more than 

40 years) has an impact in the perinatal outcome. Advanced maternal age is 

associated with increased risk of Low Birth Weight (LBW) and preterm delivery29. 

The prevalence of LBW is also found in teenage pregnancy according to study 

conducted by Maria Clara et al30. 
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PARITY: 

Maternal parity is a well-recognized predictor of infant birth weight, with the 

lowest birth weights observed among infants born to nulliparous women31. 

Also short interpregnancy interval has higher risk of low birth weight 

infants32. 

HEIGHT: 

Genetic factors such as parental height, weight and race play an important 

role in determining fetal weight. 

Witter and Luke reported that shorter women are likely to have smaller 

newborns than taller women33.  Study conducted by Subramaniam et al.  Shows 

Mothers who are short in height may have a narrow pelvis, resulting in limited 

intrauterine space which leads to restricted  intra uterine fetal growth34. 

Nahum GG done a study in 2002, it has shown that maternal height is 

an easily measurable physical characteristic that is positively correlated with term 

fetal weight. Though lifestyle patterns can modify the other maternal physical 

characteristics, maternal height is the single most important measure of native 

human-size potential. This study concluded that “big people have big babies”35. 

MATERNAL WEIGHT: 

Pre pregnancy weight, weight gain during pregnancy are important in 

determining the fetal weight. The women who are underweight tend to have smaller 

babies and are at risk of low birth weight and preterm delivery. 

Zhen Han et al. Study showed that delivery of LBW and preterm infants is 

seen in low weight women36.   
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Eastman and Jackson (1968) reported that low pre pregnancy weight and low 

w eight gain during pregnancy also leads to LBW babies37. 

Karn and Penrose done a study in 1952 to demonstrated that birth weight is 

related to both maternal age and parity. When the number of parity is greater, then 

larger the fetus is likely to be. But, once the maternal parity is specified, maternal 

age is not an independent predictor of fetal weight.15 

O Sullivan et al done a study in 1965. This study showed that the maternal 

age, parity, length of gestation,  male sex and past history of having delivered a 

large baby, had a significant correlation with the infant birth weight. On further 

analysis it was shown that the effect of parity was entirely due to maternal pre-

pregnant weight 38. 

WEIGHT GAIN DURING PREGNANCY: 

 The American College of Obstetrician and Gynaecologist (ACOG) along 

with the Institute of Medicine (IOM) has given guidelines for weight gain in 

pregnancy. 

Table 1: Recommended weight gain 

Pre Pregnancy BMI(kg/m2) Recommended Weight Gain 

<  18.5 12-18 KG 

18.5-24.9 11-15 KG 

25-29.9 6-11 KG 

>30 4-9 KG 
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Heavier women along with excessive weight gain during pregnancy are 

likely to cause infants with macrosomia. Decreased weight gain is associated with 

small for gestational age (SGA) infant. 39 

Davis CH et al performed a study in 1923 which shown that the birth 

weight of fetus is related to the maternal weight gain during the pregnancy. Weight 

gain during pregnancy is generally proportional to the caloric intake of the mother 

and greater the calories consumed by mother, the more it is incorporated into 

developing fetal tissues too. On the other hand, McLLroy et al done a study in 

1937 and found that the birth weight is not directly related to weight gain.15 

Abrahams B and Selvin S in 1995 studied patterns of maternal weight 

gain and its correlation with fetal weight. It was noted that the strongest 

association between the maternal weight gain and t h e  birth weight was seen 

in second trimester (32.8gm/ kg increase). 

SMOKING: 

  Smoking both active and passive is a major cause for intrauterine growth 

restriction.40 

ALCOHOL: 

According to study made by Virgi et al in 1991 it was found out that there 

was risk of low birth weight associated with increasing amount of alcohol 

consumption during pregnancy. The difference between the mean birth weight of the 

singleton babies among drinkers compared with nondrinkers was statistically 

significant (p< 0.005)41. 
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DRUGS:  

Drugs like Cocaine, methadone, heroin are associated with growth 

restriction.  

MATERNAL DISEASES: 

Maternal diseases like hypertension, diabetes mellitus, renal disorders, 

antiphospholipid antibody syndrome, hypothyroidism has an impact on fetal 

weight. 

HYPERTENSION: 

In a study conducted by Xiong et al, it was concluded that gestational 

hypertension increased the risk of intrauterine growth restriction and low birth 

weight 42. 

DIABETES MELLITUS: 

GDM is associated with increased birth weight and there is an increased risk 

of Large for gestational age babies and macrosomia. Fetal growth was mostly 

influenced by post prandial glucose levels. This was confirmed by study made by 

Yang y et al. 43 

HYPOTHYROIDISM: 

Hypothyroidism is associated with low birth weight infants.44 

ANTIPHOSPHOLIPID ANTIBODY SYNDROME: 

Newborn babies of mothers suffering from antiphospholipid antibody 

syndromes are associated with IUGR and low birth weight  
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FETAL CAUSES: 

Fetal infection and chromosomal anamolies also play a major role in fetal 

growth and weight. 

The fetal risk factors associated with fetal growth restriction are categorised as  

Chromosomal abnormalities  

 Trisomy 13,18,21  

  Placental mosaicism 

 Deletions 

Congenital malformations  

  Anencephaly   

 Omphalocele  

 Renal agenesis  

 Dysplasia  

  Multiple malformations  

  Diaphragmatic hernia 

Multiple gestations 

 Twin to twin transfusion  

 Triplets  

 Monochorionic twins  

SEX OF BABY: 

Male infants are usually heavier than the female infants at any gestational 

age.  This is due to the bones being heavier in male.  
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PLACENTA 

The placental risk factors are 

 Abnormal trophoblastic invasions  

 Placenta previa  

 Circumvallate placenta. 

 Abnormal cord insertion 

According to Abu et al study, it is shown that there is linear relationship 

between the placental thickness and the estimated fetal weight in third trimester  45. 

FETAL WEIGHT ESTIMATION: 

    Estimation of birth weight at term is practiced to assess the maternal fetal 

outcome and to decide upon the mode of delivery. 

In earlier days, when ultrasonogram was not available. Clinical methods 

were the only method for fetal weight estimation. Hence clinical methods of 

estimation was attempted by various authors taking different dimensions of 

abdomen and gravid uterus and formulating some equation, so that the birth weight 

can be calculated with some error. 

Now at present along with clinical method radiological methods are used to 

estimate the fetal weight at term. 

The fetal weight can be estimated by various formulas from the fetal body 

measurements like head (BPD or HC), abdomen(AD or AC), femur (FL).3-D 

Sonography and 3-D MRI were also published to estimate fetal weight using 

formulas. The estimation of fetal weight by manual examination of abdomen are 

affected by various factors such as amniotic fluid, maternal obesity, presence of 
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fibroids so it provides only approximation of fetal weight but Sonographic 

measurements provide direct way of assessing fetal weight. The formula’s validity 

can be estimated by its 95%confidence range. The formula is more reliable when the 

confidence range is narrow. The estimated fetal weight will be accurate when it 

includes measurements of head, abdomen and femur that is when the measured body 

parts are three in number. There are various factors that determine the accurate 

prediction of fetal weight. The weight prediction is less accurate when the weight is 

<1000 gm the accuracy is worse than compared to large fetuses and  less accurate in 

diabetic than in non-diabetic mothers.  

CLINICAL METHODS: 

Clinical methods for fetal weight estimation has advantages that it is free of 

cost, can be done by trained personnel, can be done at any place and does not require 

any costly instruments. Disadvantage is that it is subjective and can be influenced by 

maternal obesity and amount of liquor. Many method have been studied for clinical 

estimation of fetal weight. 

Insler V et al done a study in 1967 regarding estimation of fetal weight by 

palpation. This study concluded that simple external palpation of the fetus gives 

fairly accurate estimate of the fetal weight. This study included 1250 random cases 

of singleton term fetuses with longitudinal lie. It was concluded that the mean 

percentage error was 10% of the actual birth weight in 67% of cases in 15% of the 

cases the error was more than 500gms of the actual birth weight and 5% of the 

cases had error of more than 800grams of the actual birth weight.46 

Clinical palpation was one of the earliest method used for fetal weight 

estimation. The accuracy of clinical palpation for estimating the fetal weight was 
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found to be ±278-599 g through several investigations. Clinical palpation is best for 

estimating fetal weight in reference range of 2500-4000g. But for estimation of fetal 

weight less than 2500g by clinical palpation, the accuracy decreases, the mean error 

percentage being ±13.7-19.8%.  When the fetal weight is less than 2500g, only 40-

49% of them are properly estimated by clinical palpation that they are within 10% of 

the actual weight.  The accuracy of clinical palpation decreases further when the 

fetuses weight is less than 1800g, such that the error is more than 450g(±25%) in 

more than half of the cases. In the upper limit of term fetal weights, that is more than 

4000g the positive predictive value for predicting fetal weight by clinical palpation 

was 60-63% and the sensitivity was 34-54%.47 

Clinical method mainly uses symphysio fundal height to determine fetal 

weight. The distance from the fundus to the symphysis pubis in centimeter is 

referred as symphysio fundal height48. At 20 weeks gestation the fundal height 

corresponds to no of weeks of gestation, it should be measured every visit after 25 

weeks of gestation. In case of reduced fundal height , assessment involving CTG, 

AFI, Doppler and growth ultrasound needs to be done. The measurement is made by 

using a non-elastic tape, which is placed at a variable point (the fundus) and to the 

fixed point (symphysis pubis). 

The   decreased fundal height may occur due to following reasons: 

 Oligohydramnios 

 Small for gestational age 

 Abnormal positions 

 Healthy fetus but physically small 

 Wrong LMP 
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 Fetus descent into the pelvis, seen normally two to four weeks before 

delivery. 

The longer measure may occur due to  

 Multiple gestation 

 Wrong dates 

 Healthy fetus but physically large 

 GDM baby 

 Polyhydramnios 

 Hydatidiform mole 

 

Fig 2: Symphysio-fundal height corresponding to gestational age 
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Fig 3: Measurement of Symphysio fundal height 

Walraven G. E. concluded that a measurement of single pre-delivery 

symphysio-fundal height can explain 41% of observed variations in birth weight. 

He found that symphysio fundal height is a better predictor of birth weight than 

other variables like maternal height or pre- delivery weight .17 

JOHNSONS FORMULA:49 

A formula for estimation of fetal weight in utero, when presenting by vertex 

has been given by R.W. Johnson 

  [Symphysio fundal height in cm - y ] 155 = weight in grams 

           where y=13 when head is not engaged 

                     y=12when head is at “0” station 

                    y=11when head is at +1 station 

When mother’s weight is >91 kg 1cm is subtracted from fundal height. 
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This was given by the study made by Johnson in which the estimated fetal 

weight using this formula was within 353 grams when compared with actual birth 

weight in 68% in 200 cases they included. 

This was also studied by Watchree Numprasert in 2004 who included 400 

participants. In that 52.25 % were male babies and 42.75% were female babies. The 

mean of estimated weight by Johnsons method was 3318.6±351, 72 g. The 

difference with the actual baby weight range from 750 to ±530 grams. 72% of 

estimated fetel weight were within 10% of actual birth weight. So it was concluded 

SFH can be used with more accuracy for estimation of fetal weight 50. 

DARE’S FORMULA:  16 

Symphysio Fundal Height (SFH) × Abdominal Girth(AG) = Estimated Fetal 

Weight(EFW) in g 

Abdominal circumference was used to estimate the fetal weight in a study 

made by Richa Sharma. In this study 303 term patients were included (72.6% were 

>38 weeks). Among them 38% were primi and 62% were multigravida. About 

48.8% came under the age group of 23-27 years. Vaginal delivery included 91.5% of 

the participants and 9.5% underwent caesarean section. The estimation of mean fetal 

birth weight as measured by Symphysio Fundal Height (SFH) × Abdominal Girth 

(AG) was 2712 ± 436.99 g and the actual mean fetal birth weight was 2621 ± 411.09 

g and interclass correlation was statistically significant51. 

DAWNS FORMULA:52 

Weight (in Grams) = Longitudinal diameter of Uterus x (transverse diameter 

of uterus) 2 x 1.44. 
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Dawn did a study in 1980 for estimating fetal weight using Dawn’s fprmula. 

The age of women included in this study ranged between 18 to 34 years. 

PROCEDURE: 

1. The maximal vertical length of uterus when pregnant was measured in 

centimeter using pelvimeter. It was measured from superior border of the 

symphysis pubis to the summit of uterine fundus by placing the two arms of 

pelvimeter. This gives vertical length(L). 

2. The transverse width of the uterus was measured below the fundus using the 

pelvimeter after palpating it first. This gives the transverse diameter(T) in 

centimeter 

3. The double abdominal wall thickness is measured below the umbilicus using the 

pelvimeter. It was usually around 3cm. 

4. For obese women it extended into 7 cm. So a correction factor was introduced. 

For any measure greater than 3cm, half of the excess measure was deducted 

from the vertical length of the uterus that was measured and total of the excess 

abdominal measure was deducted from the transverse measure of the uterus. 

Main formula was given by  

0.433 x 𝜋 x L x ½ T2                  𝜋 = 3.14 

The formula simplified as 1.44 x L x ½ T2 

 𝜋 x 0.433 = 1.36 

1.44 = 1.36 x (1.06 g fetal weight factor / cc uterine volume) 
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Uterine volume in cc was calculated by vertical + transverse length measured 

using integral calculus. It was found that the actual birth weight was within 10% of 

the estimated fetal weight using this formula. 

 

Fig 4: Pelvimeter 

In a study made by Mallika Arjuna, it was found that 88.5% of the estimated 

fetal weight by Dawns formula was within +/- 250 grams with the actual birth 

weight and it was concluded that dawns formula can be used for estimation of birth 

weight 53. 

RISANTO FORMULA: 54 

Fetal weight in grams = (126.7 x SFH in cm) - 931.5** 

[**931.5 -constant]  

In the study made by Hanifah and Risanto Siswosudarmo. The mean 

difference between the estimated fetal weight by using Risanto’s formula and the 

actual birth weight was 100.8 ± 86.1 grams and this was statistically significant 

(p=0.001). 
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ULTRASONOGRAM: 

The story of development of ultrasound application in medicine should 

probably start with the history of measuring distance under water using sound 

waves. In 1949 – Groege Ludwig of United States published first report of 

diagnostic use of ultrasound. Holmes et al in 1954 published, their first article on 

visualization of soft tissue structures in the human body. The introduction of 

sonography in obstretics by Professor Ion Donald in the 1950s is now regarded as 

one of the major mile stones of modern medicines. Dr. Stuart Campbell and 

Professor Ion Doland had first done cephalometry in 1950s. It took several years and 

many studies to establish the superiority of sonography for fetal weight assessment. 

Sonological estimation of fetal weight is more accurate than clinical measurement. It 

is widely used recently for measurement of fetal weight since introduction of 

ultrasound in obstetrics. Few studies are as follows. 

PRINCIPLES OF USG: 

  The clinical application of ultrasound is based on the propagation of sound. 

A brief use of energy are transmitted into body and propagated through tissue. 

Acoustic pressure waves can travel in direction perpendicular to direction of 

particles that are dispersed.(transverse waves), while the sound propagates along 

direction of particle movement(longitudinal waves) in tissues and fluids. The speed 

of sound waves moving through the tissues varies based on their physical properties. 

This propagation velocity is majorly determined by resistance to compression, 

density of medium, stiffness and elasticity of them. This velocity is increased by 

decreasing density and increasing stiffness. In normal tissues the propagation 

velocity is 1540 meters per second while tissues like aerated lungs, fat have 
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propagation velocity less than that, tissues like bone have greater velocity. This 

propagation velocity is related to frequency and wavelength by equation. 

                                     c  = f  ג 

The basics involved in ultrasound are echo ranging and precise measurement 

of time. If an ultrasound pulse is propagated into body and time till the echo wave 

returns is measured, it is easy to measure depth of interface that reflected echo. 

sound passing through homogenous medium encounters no interfaces to reflect 

sound and the medium appears anechoic. At the junction of tissues with different 

physical properties, there is acoustic interfaces. This facilitates to identify the 

precise tissues. The other principles involved are spectral reflection, refraction and 

attenuation. 55 

 The basic components of ultrasound scanners are  

 Transmitter 

 Ultrasound transducer 

 Receiver and processor 

 Display 

 Storage device to record ultrasound image 

TRANSMITTER:  

Pulsed Ultrasound is used in most clinical applications were acoustic energy are 

transmitted in to the body. There is an inbuilt control that permits attenuation of output 

voltage. This output attenuation controls to reduce power levels, the use of maximum 

output may result in higher exposure of patient to ultrasound energy. The rate of pulse 

emission by transducer (pulse repetition frequency) is also controlled by transmitter. 
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The pulse must be spaced with enough time interval between pulses, for imaging PRFs 

from 1 to 10 kHz are used, resulting in an interval of 0.1 to 1 ms between pulses.   

TRANSDUCER: 

A device that converts one form of energy to another form is referred as 

transducer. In USG the electrical energy is converted to mechanical energy. 

Ultrasound transducer uses piezoelectricity which have the ability to respond to the 

action of electric field by changing shape. The linear probes are of generally high 

frequency and are better for imaging superficial structures and vessels, so called as 

vascular probes. The curvilinear probes are better for transabdominal imaging and for 

wide field of view. The phase array probes are better for cardiac ultrasound. 

Endocavitary probes have high frequency and better imaging as transvaginal and 

transrectal probes. The length of an ultrasound pulse is determined by number of 

alternating voltage changes in tranducers. For continuous wave ultrasound devices, 

constant alternating current is applied to transducer. For imaging, brief single change 

in voltage is applied to the transducers, short pulses are suited for imaging. While 

constructing transducers damping materials are used for reducing pulse length. 

RECEIVER: 

The receiver detects and amplifies the weak signals produced across the 

piezoelectric elements by returning echoes striking the transducer. Time gain 

compensation accomplish uniform tissue echo appearance by amplifying the weak 

echoes returning from deeper tissues. The receiver also compresses the wide range 

of amplitudes returning into a range that can be displayed to user. Dynamic range is 

the ratio highest to lowest amplitudes that could be displayed. 
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IMAGE DISPLAY: 

Imaging has been of various form such as A–mode ultrasound, B-mode 

display, M-mode ultrasound. The imaging has evolved from simple A-mode to high 

resolution, real time, and grey scale imaging56.  

The controls: 

1) On–off switch – On pressing the switch machine begins to hum and in a few 

seconds an outline of the image field appears on the screen.  

2) Brightness and contrast control - The brightness adjusts the screen 

background and the contrast alters the brightness.  

3) Depth controls - Depth control is needed for the adjustment depending on the 

gestation and consequent fetal size.  Zoom control to expand the area of 

interest to the whole screen & have better view.  

4) Measurements - Freeze button is pressed and distance or circumference is 

measured 

Estimated fetal weight is calculated using various parameters like biparietal 

diameter, abdominal circumference, head circumference, and femoral length. 

BIPARIETAL DIAMETER: 

BPD is measured from transaxial sonogram of the fetal head at the level of 

paired thalami and cavum septum pellucidum. Head circumferernce is the 

measurement of child’s head around its largest area. It is measured with soft inch 

tape passing through supraorbital ridges to occipital protuberance 57 
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Fig 5: Estimation of Biparietal Diameter and head circumference 

ABDOMINAL CIRCUMFERENCE:  

The  measurement  of  the  fetal  AC  was  made  from  a transverse  axial  

image  of  the  fetal  abdomen  at  the  level  of the  stomach and intrahepatic portion 

of umbilical vein 58. 



Review of Literature 

 Page 30 
 

     

Fig 6: Fetal Abdominal Circumference estimation 

FEMUR LENGTH:  

  The  shaft  of  the  femur  is  the  easiest  fetal  long  bone  to visualize  and  

measure.  FL measurement is obtained from the greater trochanter to the lateral 

condyle59. 

     

Fig 7: Estimation of Femur length 

Other parameter such as thigh circumference have been also used 60. 

Willock et al (1964) included 152 patients in their study. These patients were 

anticipated to deliver within 7 days. This study was done to find the relationship 

between birth weight and biparietal diameter. In two third of cases the fetal weight 
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calculated by BPD was within one pound of the actual fetal weight. It was also 

proved that for fetus with BPD of 8.5-9cm, the weight was around 1816 grams and 

for BPD >9 cm the weight will be more than 2270 grams61. 

 Similarly Johnson et al in 1965 examined   BPD of 100 fetus and stated that 

when BPD is more than 8.5cm the fetal weight will be more than 2500gms in 92%49. 

A study was conducted by Raziah Dehghani et al which include 500 

pregnant women at term. The femoral length was used to estimate the fetal weight 

using Honraver equation. The relationship between the Honraver estimated fetal 

weight and the actual birth weight was studied and significance was given by 

Pearson correlation coefficient62. 

The Honarvar 2 equation was used to estimate fetal weight according to: 

EFW (kg) = 0.042 FL2 (cm) + 0.32 FL -1.36 SD ~ ±235g. 

The results obtained was as follows. The mean age of participants was 24 

years. The mean estimated fetal weight was 3188.17 (+/-414.88 grams). The mean 

actual birth weight was 3147.62(+/-433 grams).significance was p=0.001, r=0.983. 

Hence it was concluded that this equation can be used to estimate fetal weight. 

Fetal thigh circumference was used to estimate the fetal weight in the study 

made by Scisocia M. This was a prospective study which involved 388 pregnant 

women with singleton babies. The fetal weight calculated by using fetal thigh 

circumference correlated well with actual birth weight r=0.46,p=0.00163. 

The thigh circumference was again combined with femoral length and fetal 

weight was estimated in 69 patients using the formula 
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EFW=1687.47 + (54.1 X FEMUR LENGTH) + (76.68 X SOFT TISSUE 

THICKNESS OF THIGH) 

This method gave results with r=0.79 that was little more accurate than the 

weight calculated using thigh circumference alone. 

But the accuracy of the formulas is improved when the number of measured 

parts increases till three, with increased accuracy when head, abdomen and femur 

are used. There is no proven benefit by adding thigh circumference as fourth 

measurement. This is proved by several studies that estimating the fetal weight using 

all the parameters rather than a single parameter gives the most appropriate fetal 

weight64. 

Abdominal circumference is important factor in determining the estimated 

fetal weight65. Because there is increase in fat accumulation and increase in liver 

glycogen storage in late pregnancy which increases the fetal weight 66. This is seen in 

ultrasonogram and hence abdominal circumference can reflect the fetal birth weight. 

Ultrasound method of estimating fetal weight uses objective method of 

estimation using intrauterine linear or planar measurements unlike subjective 

clinical measurements which have variations67. So with the advent of ultrasonogram 

it has been found that estimation of fetal weight by ultrasound is superior to clinical 

methods as clinical methods have variations in their results68. 

Hence ultrasound can be used as an useful and popular tool in identifying 

small and large for gestational age babies69. 

Ultrasound method of estimating fetal weight has also its own limitations. 
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According to various studies ultrasound method of estimating the fetal 

weight had limitations due to factors like maternal age, maternal weight, location of 

placenta70. 

Parity, smoking and previous Caesarean section does not influence the 

accuracy of estimated fetal weight according to Ethridge JK et al.71 Similarly 

oligohydramnios and polyhydramnios has no effect on accuracy 72. 

Many formulas have been used in estimating the fetal weight by ultrasound 

namely 

 Shepherd  

 Warsof’s 73 with shepherd modification 74 

 Hadlocks 75 

Formulae which used head, abdomen and femur length measurements had 

standard between 7.1% in MalmoÈ, Sweden 76 and 7.3% in Houston, Texas75. 

 In 1982, Shepard used biparietal diameter and abdominal circumference for 

estimating fetal weight using formula 

 Log 10 BW =[l-1.7492 +(0.166  X BPD) +(0.046  X AC) -(0.002646  X AC  

X  BPD) X  1000 

In 1975, Campbell used abdominal circumference and studied fetal weight 

esti mation using formula 

Log10 BW = - 4.564 + (0.282  X AC) - 0.00331  (AC)2 

In 1985, Hadlock 1 formula was derived 

Log10 BW = 1.304 + (0.05281 X AC) + (0.1938 XFL)-(0.004 xAC x FL) 
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Which uses femoral length and abdominal circumference. 

Hadlock II: This includes biparietal diameter, abdominal circumference, 

femoral length 

Log10  BW  = 1.335 - (0.0034  X AC X FL)  + (0.0316xBPD)  + (0.0457  

X(AC)  +(0.1623  X FL) 

Hadlock III uses head circumference, abdominal circumference and femoral 

length 

Log 10 BW = 7.326 - (0.00326 X AC X FL) + (0.0107 + (0.0438XAC) + 

(0.158 XFL) 

Hadlock IV use all parameters–abdominal circumference, biparietal 

diameter, femoral length head circumference. 

Log 10 BW = 0.3596 + (0.00061XBPDXAC) + (0.0424XAC) + (0.174XFL) 

+ (0.0064XHC) - (0.00386XACXFL) 

By some studies it is identified that accuracy of estimated fetal weight varies 

depending on large or small for gestational age babies. 

For large for gestational age babies, the accuracy  is  reduced when 

estimating using the formulae, and soft tissue indices like  upper arm or thigh 

measurements appear to contribute little in accuracy.77 

In growth retarded babies, assessment of weight is also less accurate, thus 

increasing the Standard deviation from 7.3 to 9.7.%.75 

More recent studies found that specific formulae used for large and small 

fetuses are not better than the general formula for estimating the fetal weight. 78 
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In a study made by Suzuki et al, the birth weight was estimated using heart 

volume and biparietal diameter. In this study estimation of fetal weight using the 

fetal heart volume had a standard deviation of 493 grams and estimation using 

biparietal diameter had standard deviation of 526 grams. When both parameters 

were used the standard deviation was 492 grams. It was concluded that fetal heart 

volume was not precise in estimating the fetal weight than BPD but it was useful for 

determining whether birth weight was less or greater than 2500 grams.79 

Another method of estimating the birth weight using uterine volume was 

studied by Peter P. Poulos et al. The birth weight was calculated using the formula 

(when uterus is relaxed and vertex is above the spines) 

W=1870+0.11D2+/-250  

Where W=predicted birth weight in grams 

D=corrected average diameter of the uterus in centimeters 

When the uterus is contracted and vertex is above the spines, 

The formula is W=1570+0.12 D3+/- 230. 

The correlation of uterine volume was lower than the birth weight if uterus 

was assumed to be ellipsoid and higher when uterus was assumed to be sphere 80. 

  With development of 3D ultrasound, estimated fetal weight can also be 

calculated using that. This uses parameters like upper arm, thigh and abdominal 

volume along with the two dimensional biometry. 

Estimating the fetal weight using 3D ultrasound has shown superior role 

when used close to term.81 
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Particularly estimating weight using thigh volume has more accuracy.82 

But 3D ultrasound is more time consuming and it is not widely used and 

hence newer imaging modalities are needed for more accurate estimation.83 

Worsof et al (1977) developed a very complicated formula for weight 

measurement by taking ac and BPD73. The equation obtained was  

Log 10 (B.Wt) = -1.599+ 0.144 (BPD)+0.032 (AC)-0.0111 (BPD)2xAC1000 

In this prospective study the standard deviation of estimated fetal weight was 

106 grams .this formula was difficult for practical use and hence not used now. 

MRI ESTIMATION OF FETAL WEIGHT: 

Hassibil et al in 2004 done a study to estimate fetal weight using MRI 84. 

The fetal weight in kg was calculated by using the formula  

Fetal weight (kg) = 0.1Ω + 1.031 x fetal volume in litres (Fetal volume = 

fetal area x slice thickness) 

This study was done to compare the fetal weight measured by USG and MRI 

using 35 cases.  

The concordance coefficient by MRI method was significantly different from 

the USG estimation (P=0.05). So, it was concluded that MRI estimation of fetal 

weight was better than USG estimation. 

One more formula to calculate fetal weight by using MRI85 is  

Fetal weight (in grams) = 1.2083 x fetal body volume (in ml)0.9815  
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ACTUAL BIRTH WEIGHT:  

It is important to measure fetal weight soon after birth for better ascertion of 

physical monitoring. The weight of child in the nude or minimal clothing is recorded 

on an electronic weighing scale. Weighing scale should have minimum unit of 108g. 

The weighing scale should be corrected to zero error before measuring. Serial 

measurement should be done on same weighing scale. The average birth weight of a 

neonate is 3kg. In first few days, the newborn loses extracellular fluid which is 

equivalent to 10% of body weight .By 10 days, most infants regain their weight. The 

weight gain for first 3 months is at a rate of 25-30 grams per day. Then they gain 

400g per month upto 1year. Usually the weight doubles by 4-5 months, triples by 

10-12 months.   

ASSESSMENT OF FETAL BIRTH WEIGHT: 

The weight of child in minimal light clothing on an electronic weighing 

scale. The scale should corrected for any zero error before measuring the weight. 

Serial measurement of weights should be done on the same weighing scale 22. 

 

Fig 8: Electronic weighing machine for estimating Fetal Weight 
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Watson W J et al (1988) from Berlin West Germany did a prospective study 

for fetal weight estimation comparing clinical and ultrasound estimation with actual 

birth weight in 100 women at term. The error of clinical estimation of fetal weight 

was 277gms or 74.4gms/kg. The error calculated by using ultrasound for estimating 

the fetal weight in the same population was 286gms or 81.7gms. /kg. It was 

concluded that there was no difference between clinical estimation and ultrasound 

estimation of birth weight at term even at the extremes of birth weight 86  

Raman et al (1992) did a study in which fetal weight was estimated by 

clinical method by 3 clinicians and by ultrasound using 3 formulas. The result 

obtained was that there was no significant difference among the clinicians and 

among the different ultrasound formulae. But there was significant difference 

between the two methods in which clinical method had more accuracy in calculating 

the fetal weight. It correlated well with actual birth weight than the sonographic 

estimation. For babies >4000 grams both the methods were equally correlating with 

actual birth weight thus proving both methods can be used in estimating fetal weight 

for big babies 46. 

Bothner BK et al (2000) conducted a study to determine the correlation 

between SFH measurement and infants weight. It also examined whether descent of 

the fetus or rupture of the membranes affects the relationship and to calculate a 

simple formula for fetal weight. A descriptive study design was used .the result 

show that there is good correlation between SFH and birth weight and also between 

the product of symphysiofundal height measurement and abdominal girth (r=0.57). 

The correlation of abdominal girth alone was less significant (r=0.40). Rupture of 

membranes has minimal effects on the measurement the correlation of SFH 



Review of Literature 

 Page 39 
 

measurements with birth weight was highest when substracting engagement of head 

(in fifth above the pelvic brim) from the SFH measurement (r=0.64). In conclusion 

fundal height among women with similar size fetus varies widely. The formula 

derived from the observation was not sufficiently accurate to be clinically useful87. 

Similarly a study was done comparing the clinical and sonographic estimate 

of fetal weight by Hendrix et al (2000).This study included 758 term pregnant 

patients with singleton pregnancy without any anamolies. Out of 758,391 underwent 

clinical estimation and 367 underwent sonographic estimation. The two groups 

included patients with same gestational age, BMI, Student t-test and chi square test 

was used to calculate the significance. By clinical method 58% were within 10% of 

actual birth weight of the fetus. By ultrasound only 32% were within 10% of actual 

birth weight of the fetus. So it was concluded that the clinical estimation of fetal 

weight had more accuracy than the sonographic estimation of fetal weight 88. 

 A study was made by Vitaya Titapant et al in 2001, it was found out that 

proportion of accuracy between clinical estimation of fetal weight and ultrasound 

estimation of fetal weight is 66.7% and 63.3%. When infant weight was less than 2.5 

kg ultrasound method of estimating the fetal weight was better than the clinical 

method. Both methods under estimated when weight was more than 4kg. When 

weight was between 2.5 -4 kg the difference between     the error by methods were 

not significant (P>0.05) which was proved by Chocrans  Q test 67. 

National university Hospital Singapore in 2001 did a study to determine fetal 

weight for a mixed South East Asian population near term. BPD, HC, and FL were 

measured and fetal weight was estimated by Campbell, Sephard and Hadlock 

formula and later compared with birth weight.  In this study the birth weight ranged 
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from 2330 grams to 4215 grams. They found that best performing formula was 

Hadlock’s formula using HC, AC and FL. The standard deviation of error using this 

formula was 8.66%. Even though the Hadlock formula was derived from America it 

was equally useful for South East Asian population89.  

In the study made by BAUM JD et al (2002), 200 pregnant women were 

included. This study stated that there was no significant difference between clinical 

and ultrasound estimation of fetal weight .64% were within 10% of the actual birth 

weight by clinical method and with ultrasound estimation 62.5%were within 10% of 

actual birth weight. By this study it was concluded that sonographic estimation has 

no advantage over clinical method90.  

Bhandary Amritha A (2004) et al did a comparison between Dare’s formula, 

Johnson’s formula, Dawn’s formula and ultrasounds hadlock formula 85.5% cases 

was within 15% of actual birth weight when estimated by dare’s formula and 

hadlocks formula. Maximum error in estimating fetal weight was seen with dawn’s 

formula and the error was minimum when weight was calculated using dare’s 

formula. So it was concluded that this clinical method can be used where ultrasound 

facility is not available 91. 

A systemic review of the USG estimation of fetal weight was given by 

Dudly NJ (2005) from Nottingham U.K. He concluded that the accuracy of 

estimation of fetal weight, is compromised by large intra and inter observer 

variability. Efforts must be made to minimize this variability if EFW is to be done. 

This may be achieved through multiple measurements and calculating the average, 

improvement in image quality ,uniform calibration of equipment, careful design and 

refinement of measurement methods, regular audits of measurement quality. Further 
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works has to be done to improve the universal validity and accuracy of methods 

used in fetal weight estimation92. 

   Niziurski P et al in 2006 in their study gave an important facts regarding 

weight prediction in term infants. This study included 611 participants and shepherd 

formula in ultrasonogram was used to estimate the fetal weight. They found that 

highest absolute value of error of estimated weight of new born was in babies 

weighing more than 4500gms when compared with actual birth weight. Similarly 

underestimation of fetal weight was found in the newborn weighing less than 2500 

grams. The formula was more accurate for babies weighing between 2500 -4000 

grams 93. 

Colmen A et al (2006) studied the reliability of ultrasound in estimation of 

fetal weight with a singleton pregnancy 37 weeks at Wellington Hospital, New 

Zealand In this it was found out that sonographic estimation overestimated the 

weight of small infants (<2500 grams), and underestimated the weight of large 

babies (>4000 grams).The sensitivity and specificity for estimating the fetal weight 

was 61% and 96% respectively for fetus >4000 grams94. 

 Akinola S. Shittu et al (2007)4, conducted a study on the topic Clinical 

versus Sonographic Estimation of fetal Weight based in Southwest Nigeria. The 

study provided evidence that clinical estimation of birth weight recorded maximum 

accuracy in the weight category of 2500g to 4000g and the lowest in the category 

less than 2500g (LBW category). The study supports the work and results of various 

investigators that clinical estimation of birth weight is dependable and ,of the 

options provided , the better choice when concerned with the weight category of 

2500g to 4000g boasts a mean absolute error of ±7.5-19.8%(depending on 
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gestational age) while it also evidently purports the falling accuracy in the weight 

category below 2500g which has a mean absolute error ±13.7-19% which, supported 

by this study, were 40-49% of birth weight assessed to be within 10% of actual birth 

weight by the clinical method. Study also confirms that ultrasonographic method 

provides results which have a mean absolute percentage error of 6% to 12% from 

actual birth weight and a range of 40%to 75% estimated values fell within 10% of 

actual birth weight. 

Peregrene E et al, department in Obstetrics and Gynaecology London 

Hospital, UK (2007) presented a study on clinical and ultrasound estimation of birth. 

Weight Prior to induction of labour. It was found out that the mean percentage error 

for estimating fetal weight by clinical method was -1.9+/-9.3% and -2.3+/-11.6% 

and -7.6+/-10.6% for fetal weight calculated using Shepherd formula and Hadlock 

formula respectively by ultrasonogram. The percentage of results which was within 

10% of actual birth weight was 71%, 62% and 42% by clinical method, Shepherd 

formula and Hadlock formula respectively. They concluded that in general, clinical 

estimation of birth weight was favorable compared with USG estimation but USG 

estimate prior to labour is more accurate at predicting the low or high birth weight 

foetuses95.   

A study was made by Mario et al (2008) in Brazil which compared the 

clinical formula and USG in predicting the fetal weight. This included full term 

pregnant women with singleton fetus. In that study it was found that 65% of cases 

were within 10% of actual birth weight with mean of 312 g using USG. With insler 

formula 61% were within 10% of actual birth weight and mean was 436g.When 

Johnson formula was used mean error was 335g and 57% were within 10% of actual 
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birth weight. It was concluded by using Chi-square test that there was no significant 

difference in percentage of estimation within 10% among these three methods 96. 

In a study made by Ashraf Ganjooei et al, the study included 246 pregnant 

women. The mean maternal age was 27.6 years and the mean parity was calculated 

to be 1.2. By ultrasound the mean estimated fetal weight was 3305 grams and by 

clinical assessment the mean weight was 3321grams. The sensitivity values for 

predicting the birth weights for ultrasound and clinical estimation of weights  were 

17.6%, 11.8% and specificity was 93.5%, 99.6% respectively38. 

Study by DMA Kumara in 2009 included comparison of Shepherd, Campell 

and Hadlock formula for estimating fetal weight in Srilankan people. In this it was 

found that Hadlock IV formula had highest positive correlation (r=0.836) between 

the EFW and actual birth weight. For small babies (<2.5 kg) this formula had 

highest sensitivity (75%).In babies more than 3.5 kg shepherd formula had the 

highest sensitivity 90%. It was concluded that Hadlock IV formula is best for 

predicting the baby weight, but for layer babies it is not useful97. 

In 2009, Charles Ugwoke Eze et al did a study to access the more accurate 

ultrasound formula for estimating fetal weight. This included 412 women with 

singleton pregnancies.12 common ultrasound equations were used. The mean actual 

birth weight was 3332±513g. Among the formulae Hadlock has high interclass 

correlation coefficient (0.874). The lowest correlation coefficient was for Nzeh 

formula(0.656). It was also proved that ultrasound overestimates growth restricted 

babies and macrosomia but growth restricted babies being estimated with more 

accuracy than macrosomia (p<0.05)98. 
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  Bajracharya J et al (2012) studied about the accuracy of birth weight in 150 

patients between 18-40 years with gestational age of 37-42 weeks with mean of 

25.51 years. In this study fetal USG overestimated the birth weight of about 370g. 

About 40% were more than 10% of the actual birth weight and this study 

underestimated the birth weight by 220grams. From this, it is concluded to correlate 

with clinical examination in estimating the fetal weight 99. 

In 2013 Mohammed Adam et al studied the accuracy of ultrasound 

estimation of fetal weight. This was done in Sudanese population. About 533 

pregnant women were included and period of study was for 36 months. The mean 

birth weight calculated by using Hadlock’s formula was 3.139kg with 472g standard 

deviation. It was concluded that there was significant correlation between Hadlock’s 

estimation and actual birth weight 100.  

Dilip Kathiriya et al in 2014 in his study of fetal weight estimation compared 

Johnson’s formula, Hadlock’s formula with actual birth weight. He included 500 

women with mean age group of 26.5+/- 8.5 years. Of these 59% were primigravida, 

41% were multigravida. Parameter of age, parity, height and weight were confirmed 

to be independent of each other. Among all the formula applied Johnson formula 

had maximum error margin in all groups whereas Hadlock formula is associated 

with least error margin of 97g in 2.6 to 3 kg category. Error of 265 g and 70% of 

values falling within 10% of actual birth weight recorded with Hadlock formula 

whereas an error of 574 g and 22% of total values fell within 10% of actual birth 

weight using Johnson’s formula. The study concluded the increased error in 

estimating birth weight with Johnson’s than Hadlock’s formula 101.  
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    Nidhi Sharma (2014)3 did a study by estimating weight by clinical, USG 

& MRI imaging. In this it was found that Johnson’s formula had least average error 

in weight group more than 3500 grams. For weight <3500 grams Dare’s formula had 

the least error. USG method was useful in IUGR and big babies. MRI is useful in 

detecting central fat deposition in babies of diabetic and hypothyroid mothers. So it 

was concluded that clinical methods can be used to estimate the fetal weight which 

is simple and sonographic & MRI estimation can be reserved for growth restricted 

or macrosomic babies. 

Jili Basumatary et al (2015) studied the relationship between fetal weight and 

maternal weight. The study population includes 61% illiterates and 39% literate 

women. Among them 34 were in 21-25 years,43 between 26-30 years, 17 in 31-35 

years, 6 women between 36-40 years and the mean age was 28.08 years. This 

includes 7 primigravida and 93 multigravida and there were 61 women with height 

between 140-150cm, 38 with 151-160cm, 1 woman above 160 cm. 11 women had 

weight between 40-50kg, 71 women between 51-60kg, 18 women with weight > 

60kg. Estimation of fetal weight by Johnson’s is comparable with estimated weight 

by USG102. 

Sowjanya et al (2015) studied the accuracy of actual birth weight with 

Johnson’s formula clinically and Hadlock’s formula with ultrasound. There was a 

high correlation between actual weight and estimated fetal weight by Johnson’s 

formula with correlation coefficient r=0.7019,p~0.001 indicating statistically 

significance. However overestimation of fetal weight on an average of 0.171 kg 

higher than the actual birth weight by Johnson’s formula was also statistically 

significance paired ‘t’ test t=7.02, p~ 0.001  and also there was a high correlation 
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between actual birth weight and estimated fetal weight by Hadlock’s formula. 

However overestimation of fetal weight by an average of 0.084 kg higher than actual 

birth weight reveals statistical significance, paired ‘t’ test t =3.56, p ~0.001.The 

paired ‘t’ test value between Johnson’s and Hadlock’s, t =3.23,p ~0.01 is statistically 

significant. From this it is concluded that when ultrasound is not available, 

Johnson’s formula by clinical method serves as a reliable method to calculate the 

fetal weight and hence this can be included in MCH training programme of medical 

and paramedical staff, birth attendants 103. 

Muralisree et al (2015)1 studied the comparison of fetal weight estimation by 

clinical and USG methods with actual birth weight. 120 women with singleton 

pregnancies with fetal anomalies ruled out were included in the study .50% of 

patients were in age group of 24-28 years with average age of 24.98±3.22 years. Out 

of 120 54.2% were primi, 45.8% were multi, majority of them were in 

socioeconomic class IV(54.2%).48.3% of them were in GA of 38 weeks, 45% 

delivered vaginally 55% delivered by LSCS.65% of them were in normal BMI. Fetal 

weight measurements by clinical and USG methods taken 7 days before delivery 

50.8% were delivered during 2nd and 3rd day after fetal estimation and actual fetal 

weight measured in 1 hour of delivery. Mean actual birth weight was 2900±287g.By 

Johnson’s method the mean was 2992±281gms. Mean USG birth weight was 

2850±287 g. By this study they found clinical fetal weight estimation was relatively 

accurate but USG estimated fetal weight was more in similarity with actual birth 

weight. 

Uma Thombarapu et al (2015)6 studied two clinical methods Johnson’s and 

Dare’s with actual birth weight. This study included 150 women in term, of them 
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61.4% have actual birth weight in the range 2501-3000 gram. Only 1.3% have birth 

weight more than 3500 gram. The maximum error in Johnson’s formula in group 2501-

3000 gram is 756 gram, but in Dare’s in the same group had maximum error of 645 

grams. But in the weight group of more than 3500 gram maximum error was reported. 

In this study correlation coefficient was 0.742 with Johnson’s and 0.726 with Dare’s 

which is statistically significant. Also similar to weight group of more than 3500 grams, 

weight group less than 2500 grams showed maximum error because both of these 

clinical methods had a tendency to overestimate birth weight. Since both these clinical 

methods underestimated the birth weight in weight groups >than 3500 grams, 

overestimate in weight groups< 2500 grams, fetal weight estimation needs to be 

ascertained by higher modalities like USG for better accuracy. 

Cletus Uche (2015)18 did a prospective study with sample size of 282 women 

in Nigeria. This was done to compare the sonographic estimation of fetal weight and 

actual birth weight. mean estimated weight was 3378±49g and mean actual birth 

weight was 3393±60g.11% were estimated as growth restricted babies by USG and 

after birth 14.5% were actually growth restricted.12.1% were estimated to be 

macrosomic babies and  15.2% were macrosomic after birth. It was concluded that 

sonographic estimation by Hadlock correlated well with actual birth weight among 

Nigerian population. 

Oliver Preyer in2016 did a study comparing estimation of fetal weight by 

using clinical methods and USG. The results obtained from 543 patients was that the 

estimated fetal weight by USG was well correlating with actual birth weight in 

obese women. In normal weight pregnant women there was no significant difference 

between USG and clinical method when compared with actual weight 104. 
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In 2016, Cajethan Ife Emechebe did a study for predicting birth weight at 

term in a low resource setting. This compared the clinical (Dare’s method) and USG 

method. The study included 200 term mothers with singleton pregnancy .The mean 

actual birth weight was 3242±508 gm. The mean absolute percentage error of 

clinical method was 11.16%±9.48 and that of ultrasound method was 9.036 %±7.61 

respectively and the difference was not significant statistically (P=0.205) .The result 

observed was that there was no difference in measurement by clinical and ultrasound 

method in normal weight & macrosomic babies. But in low birth weight infants 

ultrasound estimation was better & recommended 105. 

In 2017 Preeti Bajaj did a similar prospective study by estimating fetal 

weight by Johnson’s and Dawn’s formula and by USG with Hadlock’s formula. By 

USG 40-75% of the estimates were within 10% of actual birth weight. It was also 

observed that USG overestimated low birth weight and underestimated high birth 

weight106. 

Gajendra Singh Tomar et al (2017) 2 studied the comparison of fetal weight 

by two clinical methods with ultrasound. Mean error with USG was less in 

comparison with Johnson formula. More error was found in association with 

Johnson‘s formula and Dare’s formula has less error which is comparable to birth 

weight by USG. Percentage error of Dare’s formula and USG had error of 15% in 

95% of cases but in Johnson’s formula there was error of 20% in 95% of cases. 

Maximum SD was present for Johnson’s formula whereas it is minimal for Dare’s 

formula followed closely by USG with difference of 20.2 grams. From this study, 

USG derived EFW became widely used since it is more and reproducible. 
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Study Design 

Cross sectional study 

Study Participants  

Inclusion Criteria: 

 Singleton pregnancy 

 Cephalic presentation 

 Live fetus 

 Known last menstrual period or ultrasound scan with confirmed expected 

date of delivery 

 Gestational age 37-42 weeks 

Exclusion Criteria: 

 Multiple gestation 

 Anomalous fetus 

 Non- cephalic presentation 

 Intrauterine fetal death 

 Presence of coexisting fibroids, ovarian cysts 

 Already diagnosed liquor abnormalities 

No. of Groups to be Studied, Identify groups with definition:   

One group, pregnant women attending Obstetrics and Gynaecology 

department, Sree Mookambika Institute of Medical Science Kulasekharam, who fulfill 

the inclusion and exclusion criteria were selected.  
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Sampling 

Sampling Population: 100 

Sample Size Calculation 

𝒏 =
𝑍𝛼

2𝑝𝑞

𝑑2     (The prevalence was 51% in a study done by Tomar 

GS, et al2 hence assuming p as 51)  

𝑍𝛼= 1.96 

P=51 

Q=49(100-p)  

D=20% of p 

  =10.2 

𝒏 =
(1.96)2x51x49

10.22
 

 =  92.273  ≈ 100  

 n = 100 

Sampling Technique: Purposive sampling 

Study Procedure:  

      After approval of the study protocol by our institutional Research 

committee and Human Ethics committee, written informed consent was taken from 

pregnant women attending Obstetrics and Gynaecology department, in Sree 

Mookambika Institute of Medical Science Kulasekharam, who fulfill the inclusion and 

exclusion criteria. Total 100 women were included in the study. A detailed history was 

taken which included the patient’s education, occupation, socio-economic status, 

menstrual history, obstetric history, past medical and surgical history and personal 
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history. A thorough general physical examination was done. Vitals signs and 

anthropometric measurements and systemic examination findings were recorded. 

After a brief general physical examination, per abdominal examination was 

performed in supine position.  

SYMPHYSIO FUNDAL HEIGHT 

Patient was requested to empty the bladder before examination. The patient was 

asked to lie in supine position with thigh lightly flexed on the examination bed. Whole 

abdomen was exposed and per abdominal examination was done for lie, presentation, 

engagement. The uterine height was palpated from xiphisternum after correction of 

dextro-rotation of the uterus. Upper border of pubic symphysis was palpated and the 

symphysio-fundal height in centimeters was measured from symphysis pubis to the 

uterine fundus using flexible standard measuring tape with the markings of centimeters 

towards the patient and keeping the measuring tape in skin contact.  

ABDOMINAL CIRCUMFERENCE 

This was followed by measurement of abdominal girth in centimeters at the 

level of umbilicus. 

FORMULAS FOR CLINICAL ASSESSMENT OF FETAL WEIGHT 

 Expected fetal weight was calculated using two clinical formulae, 

namely Johnson’s formula and Dare’s formula as follows: 

Johnson’s formula 49: 

Fetal weight= (McDonald’s measurement-12) ×155 when presenting part is 

unengaged. 
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Fetal weight= (McDonald’s measurement-11)×155 when presenting part is 

engaged. If  woman  weighed  more  than  91  kg,  1  cm  was  subtracted from  fundal 

height. 

Dare’s formula:16 

EFW in grams = Symphsio-fundal height (in cms) X Abdominal girth (in cms) 

Fetal weights estimation by Hadlock’s formula using Ultrasonography(USG) 

Sonographic examination using 2-5 MHz transducer (SIEMENS ACUSON X 

300) USG machine was done in all patients. Patient was scanned in supine position. 

Transducer was placed over the abdomen and fetal parts were identified, cardiac 

pulsations noted and the lie and presentation of the fetus is determined. Position of 

placenta and its maturity was noted. The amount of liquor was also noted.  

Biparietal diameter(BPD) abdominal circumference(AC) and femur length 

(FL) and head circumference(HC) were measured in centimeters and the sonography 

machine calculated the fetal weight. 

Biparietal Diameter measurement(BPD):57 

 The BPD was measured from transaxial sonogram of the fetal head at the level 

of paired thalami and cavum septi pellucidi. The biparietal diameter was measured 

from the outer edge of the cranium near the transducer to the inner edge of the 

cranium farthest from the transducer. 

Head Circumference(HC):57 

The head circumference is the length of the outer perimeter of the cranium 

made on the same transaxial image of the fetal head. It was measured by using an 
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electronic ellipse available on the ultrasound scanner. Alternatively it can be 

calculated from the outer edge to inner edge analogs of the biparietal diameter(BPD) 

and occipitofrontal diameter. Occipito frontal diameter(OFD) is measured from mid 

skull to mid skull along the long axis of the fetal head. 

                  HC =1.57X [Outer to outer BPD + outer to outer OFD] 

Abdominal Circumference(AC) measurement 58 

 The  measurement  of  the  fetal  AC  was  made  from  a transverse  axial  

image  of  the  fetal  abdomen  at  the  level  of the  stomach and intrahepatic portion 

of umbilical vein.   

       Alternatively the abdominal circumference may be calculated with equivalent 

results from to orthogonal abdominal diameters (AD1, AD2), one anteroposterior and 

second transverse measured in the same image as follows, 

    AC =1.57X (AD1+AD2)       

Femoral Length(FL) Measurement : 59 

 The  shaft  of  the  femur  is  the  easiest  fetal  long  bone  to visualize  and  

measure.  FL measurement was obtained from the greater trochanter to the lateral 

condyle. The head of the femur and the distal femoral epiphysis, when present, 

was not included in the measurement.  

The fetal weight was calculated using the formula: 

 Log 10 BW=0.3596+(0.00061XBPDXAC) +(0.0424XAC)+(0.174XFL)+ 

(0.0064XHC)-(0.00386XACXFL) 
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ACTUAL BIRTH WEIGHT 

All the babies delivered by vaginal or abdominal route were weighed using 

electronic baby weighing machine soon after birth. 

Predicted estimated fetal weight by each method was compared with 

respective neonatal actual birth weight. 

Total duration of the study: 18 months.  

Variables and techniques 

A. Independent Variables: Age of the mother, Sex of the baby, maternal 

height, weight gain during pregnancy, socio economic status.  

B. Outcome Variables: Fetal weight 

C. Confounding and Interacting Variables- physical and medical conditions, 

emotional wellbeing, micronutrient deficiencies 

Variable Wise Statistical Test used for Data Analysis 

i. Age, Sex - Mean and Standard Deviation 

ii. Fetal weight - Mean, Standard Deviation, ANOVA 
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Socio economic Status  

Total 100 women were divided into five groups according to their socio 

economic status.  

Table 2: Birth weight with Socio-Economic Status 

SES No. of Women Average birth (gm) 

Upper 19 3408 

Upper Middle 26 3050 

Lower Middle 25 2922 

Upper Lower 17 2684 

Lower 13 2312 

ANOVA = 16.987 df=99 p=0.000 

 

From the above table it is evident that difference in birth weight in five 

groups is statistically significant. Therefore it is clear that birth weight differs 

according to the socio-economic status of the women. Those women belong to the 

Lower socio-economic status had foetus with lower birth weight.   

 

Fig 9: Birth weight with Socio-Economic Status 
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MATERNAL WEIGHT  

Total 100 women were divided in two groups according to the maternal 

weight in early pregnancy 

Group I     -   Body weight ≤ 45 kg 

Group II    - Body weight > 45 kg 

Table 3: Relation of the birth weight with maternal pre-pregnancy weight (kg) 

Group 
Body weight 

(kg) 

No. of 

women 

Average birth 

(gm) 

Group – 1 < 45 10 2734 

Group – 2 > 45 90 2950 

Coefficient of Correlation = 0.272                                        p=0.006 

 

Fig 10: Birth weight with maternal pre-pregnancy weight 

From the above table it is evident that difference in birth weight in two 

groups is 216 gms.  

Therefore it is clear from the coefficient of correlation value that maternal 

weight has positive correlation with fetal weight.  
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WEIGHT GAIN DURING PREGNANCY  

Group I   - weight gain ≤ 7kg 

Group II - weight gain >7kg 

Normally weight gain during pregnancy is 11.5 – 16 kg  

Again pregnant women were divided in two groups according to weight gain 

during pregnancy.  

Table 4: Relation of the birth weight with maternal weight gain during pregnancy 

Group Weight gain (kg) No. of women Average weight of  baby (gm) 

Group – 1 < 7 11 2553 

Group – 2 > 7 89 2974 

Coefficient of Correlation  = 0.260                           p=0.009 

 

 
Fig 11: Birth weight with maternal weight gain 

From the above table it is clear that difference in average birth weight of 

baby in two groups is 421 gms.  i.e. More weight gain during pregnancy resulted in 

higher birth weight. The coefficient of correlation value shows a significant 

relationship between the maternal weight gained and birth weight. 
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3. Maternal Height  

All pregnant women is divided according to height in two groups:-  

Group – 1:  Maternal height < 150 cm  

Group – 2: Maternal height > 150 cm.  

Table 5: Relation of the birth weight with maternal height 

Group Height in cm No. of women 
Average  weight of 

baby (gm) 

Group – 1 <150 12 2753 

Group – 2 > 150 88 2952 

 Coefficient of Correlation  = 0.227                  p=0.023 

 

Fig 12: Birth weight with maternal height 

From the above table it is seen that the difference in weight about 199gm 

between the two groups. The coefficient of correlation value shows that there is a 

significant relationship between mother height and birth weight of baby.  
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4. Parity and its association with birth weight  

 Group – 1: Primigravidas   

Group – 2: Multi – From 2nd delivery onwards.  

Table 6: Relation of the birth weight with parity 

Group Parity No. of women 
Average birth 

weight (gm) 

Group – 1 Primi 56 2907 

Group – 2 Multi 44 2955 

 t = 3.034 Df =98 P: 0.003 

  

Fig 13: Birth weight with parity 

The t value reveals that there is a significant difference found in birth weight 

among Primi and Multi. From the above table it is seen that multiparous generally 

deliver baby of more birth weight compared to primipara.  
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5. Sex of Baby  

Table 7: Relation of the birth weight according to the sex of the baby 

Sl. No. Sex No Average weight in gms 

1 Male Baby 48 2961.6667 

2 Female Baby 52 2897.1154 

 t = 3.532 Df =98 P=0 .001 

 

 

Fig 14: Birth weight according to the sex of the baby 

The t value reveals that there is a significant difference found in birth weight 

among male and female babies. It is seen that male babies weighs more in 

comparison to female babies. 
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 6. Actual Birth Weight: 

Total No. of pregnant women studied   =  100  

Total No. of live birth   =  100 

Mean actual birth weight   =  2928 gm  

Maximum birth weight   =  4300gm. 

Minimum birth weight   =  1500 gm.  

Range   =  2800 gm.  

Standard Deviation   = 509.46  

Among 100 babies the mean actual birth weight was 2928 grams. The 

maximum actual birth weight was 4300 grams and minimum actual birth weight was          

1500 grams. 
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Table 8:   Percentage of the cases with the range of birth weight  

Sl. No. Percentage of cases Range (birth weight) in grams 

1 71.0% Mean + 509 

2 91.0% Mean + 1018 

3 100.0% Mean + 1527 

 

 

Fig 15: Range of birth weight in percentage 

This Table explains that in 71 % of the baby the birth weight lie within Mean 

+ 509gm and in 91% cases within Mean +1018gm lastly 100 % cases within Mean + 

1527.  

 

 

 

71%

91%

100%

0

20

40

60

80

100

120

Mean±509 Mean±1018 Mean±1527

P
er

ce
n

ta
ge

Range of Birth Weight



Analysis  & Interpretation 

 Page 63 
 

Table 9:  Range of birth weights with number, standard deviation and stand error 

Sl. No. 
Average Birth 

Weight 
No. of women (%) S. D. S.E. 

1 < 2500 gm 16 303.75154 75.93789 

2 2500 – 3500 gm 74 266.84188 31.01974 

3 > 3500 gm 10 283.87987 89.77070 

 

Fig 16: Range of birth weights 

From above table it is clear that most of the baby have birth weight in range 

of 2500 –3500 gm. It is also observed that standard error is also minimum in this 

range. 
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7. Weight assessed by clinical methods 

JOHNSON METHOD 

Table 10: Comparison of mean actual birth weight with mean estimated birth 

weight by Johnson Method 

S. No Estimates 
Estimation by 

Johnson 

1 Mean actual birth weight 3015.3 

2 Mean estimated fetal weight by Johnsons method 2928.10 

3 
Difference between mean actual birth weight and 

mean estimated fetal weight by Johnsons method 
87.27 gm. 

4 The mean error of estimation of fetal weight 
254.47  

ie. 84 gm/kg. 

5 S. D – Standard deviation 431.10 

6 S.E- Standard error of the mean 43.10 

7 Pearson product moment Correlation Co-efficient  = 0.801 

This shows strong positive correlation between the Johnson method of fetal 

weight estimation and actual birth weight. 
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Estimated fetal weight studied in detail using Johnson method 

Table 11: Detailed study of the estimated fetal weight by Johnson’s method 

Sl. No. Range 
No. of cases 

over estimated 
Equal 

No. of cases under 

estimated 

Total no. 

of cases 

1 +50 gm 4 1 11 16 

2 +100 gm 6 1 18 25 

3 +150 gm 8 1 26 35 

4 +200 gm 14 1 29 44 

5 +250 gm 19 1 33 53 

6 +300 gm 27 1 38 66 

7 +500 gm 44 1 45 90 

8 +1000 gm 52 1 47 100 
 

Fig 17: Estimated fetal weight by Johnson’s method 

Observation: 

Total no. of cases over estimated  =  52 

Total no. of cases equal value  = 1 

Total no. of cases under estimated  = 47 
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Table 12: Detailed study of the estimated fetal weight by Johnson’s method in 

percentage 

Sl. No. Ranges % of cases within the range 

1 +50 gm 16% 

2 +100 gm 25% 

3 +150 gm 35% 

4 +200 gm 44% 

5 +250 gm 53% 

6 +300 gm 66% 

7 +500 gm 90% 

8 +1000 gm 100% 

 

This table shows in 16% cases fetal weight can be predicted within 50 g and 

about 66% of cases fetal weight prediction within 300 g.  

 

Fig 18: Estimated fetal weight by Johnson’s method in percentage 
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DARE’S FORMULA: 

Table 13: Comparison of mean actual birth weight with mean estimated birth 

weight by Dare’s formula: 

S. No Estimates 
Estimation by 

AG & SFH 

1 Mean actual birth weight 2928.1gm 

2 Mean estimated fetal weight by  Dare’s Formula 3074.02 gm. 

3 
Difference between mean actual birth weight and mean 

estimated fetal weight by Dare’s Formula is 
145.9 gm. 

4 The mean error of estimation of fetal weight 
283.46 ie. 92 

gm/kg. 

5 S. D – Standard deviation 419.42 

6 S.E- Standard error of the mean 41.94. 

7 Pearson product moment correlation co-efficient(3  = 0.782 

This shows positive correlation between the two ie. Estimated fetal weight 

actual birth weight.  

 

 

 

 

 

 



Analysis  & Interpretation 

 Page 68 
 

Estimated fetal weight studied in detail using Dare’s formula 

Table 14: Detailed study of the estimated fetal weight by Dare’s method 

Sl. No. Range 
No. of cases 

over estimated 
Equal 

No. of cases 

under estimated 

Total no. 

of cases 

1 +50 gm. 6 1 2 9 

2 +100 gm. 12 1 7 20 

3 +150 gm. 18 1 8 27 

4 +200 gm. 27 1 14 42 

5 +250 gm. 35 1 16 52 

6 +300 gm. 44 1 19 64 

7 +500 gm. 64 1 23 88 

8 +1000 gm. 71 1 27 99 

9 > 1000 gm. 72 1 27 100 

 

Fig 19: Estimated fetal weight by Dare’s method 

Observation  

Total no. of cases over estimated  =  72  

Total no. of cases having equal value =  1 

Total no. of cases underestimated  =  27  
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Table 15: Detailed study of the estimated fetal weight by Dare’s method in percentage 

Sl. No. Range % of cases within the range 

1 +50 gm 9% 

2 +100 gm 20% 

3 +150 gm 27% 

4 +200 gm 42% 

5 +250 gm 52% 

6 +300 gm 64% 

7 +500 gm 88% 

8 +1000gm 99% 

9 > +1000 gm 100% 

 

 

Fig 20: Estimated fetal weight by Dare’s formula in percentage 

This table shows in 9% cases fetal weight can be predicted within 50 gms 

and about 64% of cases fetal weight prediction within 300 g.  
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WEIGHT ASSESSED BY ULTRASONOGRAPHY: 

I. Fetal weight estimation by USG and its comparison with actual birth weight  

Table 16: Comparison of mean actual birth weight with mean estimated birth 

weight by USG 

S. No Estimates Estimation by USG 

1 Mean actual birth weight 2928.1 gm 

2 Mean estimated fetal weight by USG 2915.0 gm 

3 Difference between mean actual birth weight and 

mean estimated fetal weight by USG is 

13.10 gm. 

4 The mean error of estimation of fetal weight 136.5gm. i.e. = 47 

gm/kg of birth weight. 

5 S. D – Standard deviation 485.80. 

6 S.E- Standard error of the mean 48.58 

7 Pearson product moment correlation co-efficient  = 0.942. 

 

This shows strong positive correlation between the Johnson method of fetal 

weight estimation and actual birth weight. 
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Estimated fetal weight studied in detail using USG  

Table showing the comparison of estimated fetal weight by USG with actual 

birth weight.  

Table 17: Detailed study of the estimated fetal weight USG 

Sl. No. Range 
No. of cases over 

estimated(%) 
Equal 

No. of cases 

underestimated 
Total 

1 +  50 gm 6 6 7 19 

2 + 100 gm 15 6 32 53 

3 + 150 gm 22 6 37 65 

4 +  200 gm 31 6 43 80 

5 + 250 gm 34 6 46 86 

6 + 300 gm 36 6 54 96 

7 + 500 gm 39 6 55 100 

 

 

 Fig 21: Estimated fetal weight USG 

Observation:- 

1. Total no. of case over estimated = 39. 

2. Total no. of case having exactly equal fetal weight estimation with birth weight = 6.  

3. Total no. of cases underestimated = 55.  
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Table 18: Detailed study of the estimated fetal weight USG in percentage 

Sl. No. Range % of cases coming in the Range 

1 +  50 gm 19% 

2 + 100 gm 53% 

3 + 150 gm 65% 

4 + 200 gm 80% 

5 + 250 gm 86% 

6 + 300 gm 96% 

7 + 500 gm 100% 

 

    

Fig 22: Estimated fetal weight USG in percentage 

Table showing percentage of cases predicted with accuracy in the above said 

range. It shows that 86 % of them are predicted with 200 g.  
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Table 19: Comparison of clinical method and USG with actual birth weight 

Sl. No. Range USG JOHNSON’S DARE’S 

1 + 50 gm 19% 20% 9% 

2 + 100 gm 53% 33% 20% 

3 + 150 gm 65% 44% 27% 

4 +200 gm 80% 55% 42% 

5 +250 gm 86% 63% 52% 

6 +300 gm 96% 71% 64% 

7 + 500 gm 100% 90% 88% 

8 +1000 gm - 100% 99% 

9 >+ 1000 gm - - 100% 
 

 

Fig 23: Clinical method and USG with actual birth weight 

Observation: 

Predictive accuracy of fetal weight estimation was 80% with USG and 56% 

with clinical method within 200 g of actual birth weight and 100% with USG and 

<90% with clinical methods within 500 g of actual birth weight.  
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When B weight was > 3500 gm  

Table 20: Comparison of clinical method and USG with actual birth weight 

when birth weight was >3500 g 

Sl. No.  

No. of cases 

over estimated 

No. of cases 

underestimated 

Equal Total 

1 USG 2 10 0 12 

2 Johnson 2 10 0 12 

3 Dare’s 1 11 0 12 

Fig 24: Clinical method and USG with actual birth weight when birth weight is 

>3500 g     

Observation: Here we see that when birth weight was more than 3500 g all the 

methods under estimated fetal weight.  
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When B. WEIGHT was < 2500 gms  

Table No. 21– Comparison of clinical method and USG with actual birth weight 

when birth weight is <2500 g 

Sl. No Methods 

No. over 

estimated 

No. 

Underestimated 

Equal Total 

1 USG 10 9 0 19 

3 Johnson’s formula 13 6 0 19 

4 Dare’s formula 16 3 0 19 

Fig 25: Clinical method and USG with actual birth weight when birth weight is 

<2500 gm 

Observation: When fetal weight was <2500gm there was more chances of over 

estimation of fetal weight.  
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Table No. 22– Comparison of clinical method and USG with actual birth weight 

Sl. 

No. 
Variables 

Actual birth 

weight 
USG Johnson’s Dare’s 

1 Average of mean 2928.1 2915.0 3015.37  3074.02  

2 

Different of mean actual 

b.wt. with mean estimated 
fetal weight 

- 13.10 gm 87.27 gm 145.9 gm 

3 Standard deviation 509.46 485.80 431.10 419.42 

4 Mean error of estimation - 136.5gm 254.47 gm 283.46 gm 

5 Mean error per kg - 47 gm/Kg 84 gm/kg 92 gm/ kg 

6 Co-efficient of correlation - 0.942 0.801 0.782 

Comparison of clinically estimated fetal weight with sonologically estimated 

fetal weight. It shows that USG estimation was more or less equal to the actual birth 

weight with a difference of 13 gm. Other methods deviate from the actual birth 

weight ie. Johnson (87.27 gm) and Dare (145.42). Hence, it is inferred USG method 

estimated the fetal weight more accurately than others methods 
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Table No.23 –Comparison of clinical method and USG with actual birth weight 

using ANOVA  

Weights N Mean Std. Dev. Std. Error 

Actual Birth weight 100 2928.1000 509.46138 50.94614 

USG estimate 100 2915.2000 485.81170 48.58117 

Johnson estimate 100 3015.3700 431.06672 43.10667 

Dare’s formula estimate 100 3074.0200 419.42883 41.94288 

Total 400 2983.1725 465.79039 23.28952 

 

The above table depicts the mean, standard deviation and standard error of 

the actual birth weight, USG, Johnson and Dare’s formula estimates. The table 

reveals that when compared to the three methods with the actual birth weight, USG 

(2915.20) was found to be more or less accurate to the actual birth weight (2928.10) 

followed by Johnson (3015.37) and Dare’s Formula (3074.02) methods. 

Table No.24: ANOVA 

Weight Sum of Squares Df Mean Square F Sig. 

Between Groups 1694318.828 3 564772.943 2.635 .049 

Within Groups 84872994.270 396 214325.743   

Total 86567313.097 399    

 

The ANOVA value shows that there is a significant difference in the 

estimated weights among the three methods namely USG, Johnson and Dare’s 

formula at 0.05 level of significance.  
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Table No.25: Multiple Comparisons 

 

From the above table, it is clear that, there was no significant difference 

between actual birth weight and USG, Johnson and Dare’s formula estimated 

weight. It is inferred that all the methods are more or less accurately estimated the 

actual birth weight. But, when compared to the three methods, USG estimate was 

more accurate than other two methods as the mean difference between USG estimate 

and  actual birth weight was found to be very less ie. 12.90 g. When compared to 

other two methods. Thus it is concluded that, USG methods more accurately 

estimated the birth weight followed by Johnson and Dare’s formulas.  

 

(I) Methods (J) Methods 
Mean Difference 

(I-J) 
Std. Error Sig. 

Actual Birth 

weight 

USG 12.90000 65.47148 .997 

Johnson -87.27000 65.47148 .542 

Dare’s formula -145.92000 65.47148 .117 

USG 

Actual Birth weight -12.90000 65.47148 .997 

Johnson -100.17000 65.47148 .420 

Dare’s formula -158.82000 65.47148 .074 

Johnson 

Actual Birth weight 87.27000 65.47148 .542 

USG 100.17000 65.47148 .420 

Dare’s formula -58.65000 65.47148 .807 

Dare’s formula 

Actual Birth weight 145.92000 65.47148 .117 

USG 158.82000 65.47148 .074 

Johnson 58.65000 65.47148 .807 
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MODE OF DELIVERY: 

Table No. 26: Mode of Delivery 

Mode of Delivery Number of Patients 

LSCS 39 

Normal vaginal delivery 61 

Total 100 

 

 

Fig 26: Mode of Delivery 

In the study 39 patients underwent caesarean section and 61 patients 

underwent normal vaginal delivery. 
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In our study, 100 antenatal term women coming to the department of 

Obstetrics and Gynaecology were included. They were subjected to fetal weight 

measurement using clinical methods Johnson’s formula and Dare’s formula. Then 

ultrasonogram was taken to find out the estimated fetal weight. After delivery the 

actual birth weight of the fetus was measured soon after birth. 

It was found that women belonging to low socioeconomic status had low 

birth weight babies with average birth weight of 2312 grams. The average birth 

weight gradually increased with increase in socio economic class. This is proved by 

the significant weight difference among upper and lower class with ANOVA value 

of 16.987. This is similar to study made by Muhamed Rafiq et al.28 

It was found out that women with prepregnancy weight of  >45kg(90%) had 

increased birth weight of  fetus, with difference of 216gms from average birth 

weight of babies born to women with prepregnancy weight of ≤45kg(10%). This 

difference was statistically significant (p=0.006) 

In our study, it was found that women with >7kg (89%) of weight gain 

during pregnancy had increased weight of babies compared to mothers with weigh 

gain less than 7 kg. The difference between the mean birth weight between the 2 

groups was 421 grams. This difference was statistically significant p=0.009 which is 

comparable to the study made by Eastman and Jackson (1968).37 According to 

which women with low pre pregnancy weight and low weight gain had low birth 

weight babies. 

In our study, it was found that women with <150 cm height (12%) had 

babies with mean birth weight of 2753 grams and for women >150 cm(88%) it was 
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2952 grams and difference in weight was 199 grams. The difference was statistically 

significant p=0.023. This finding is similar to the study made by Witter and Luke in 

199133 where shorter women had smaller newborn babies than the taller women. 

Ghosh et al107 had reported that low birth weight of less than 2.5kg was 42.87% in 

mothers with height less than 140cm. 

In our study multigravida(44%) had babies with higher birth weight with the 

mean birth weight of 2955 grams than primigravidas(56%) who had a mean birth 

weight of 2907gms. This difference was statistically significant p=0.003. This is 

comparable to study done by Shah31 in 2010 in which lowest birth weight was 

observed in infants born to primi mothers. 

In our study there was a statistically significant difference in birth weight of 

male and female babies (p=0.001). The mean birth weight was 64 grams more in 

males compared to females.  

In our study actual birth weight ranged between 1500 to 4300 grams.  

In our study, when weight was calculated using USG 53% of cases were 

within the range of ± 100 grams. Nearly 39% of cases had overestimated and 55% 

had underestimated the fetal weight. The difference between mean estimated fetal 

weight and mean actual birth weight was 13.10 grams. 

By Johnson method 53% were within ± 250 grams and 100% were within 

the range of ± 1000 grams. 47% of cases had underestimated and 52% had 

overestimated fetal weight. The difference between mean estimated fetal weight and 

mean actual birth weight was 87.27 grams  
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By Dares formula 52% were within ± 250 grams and 100% of cases were 

included only when the weight was >1kg. The difference between mean estimated 

fetal weight and mean actual birth weight was 145.9 grams. 72% of cases had 

overestimated and 27% of cases had underestimated fetal weight.  

In our study all methods had over estimation of fetal weight when birth 

weight was less than 2500grams. This is similar to study made by  Akinolo S Shittu 

where clinical methods were less accurate when birth weight was less than 2500 

grams 4 and study made by Niziurski Piase 93 

In our study all methods underestimated the fetal weight when birth weight 

was greater than 3500 grams .This is comparable to the study made by Uma 

Thombarapu6. 

The above findings are backed up by the study of Colman A, Maharaj D in 

200694 where there was underestimation when fetal weight was >4 kg and 

overestimated when fetal weight is < 2.5kg. 

Among all the three methods USG was found to be more accurate in 

estimating the fetal weight. This is similar to the study by Muralisree et al1. Among 

the clinical methods Johnsons formula had more accuracy than Dare’s formula in 

estimating the fetal weight.  
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Johnson and Dare’s Formula were comparable in estimating Fetal Weight. 

Among the two, Johnson methods of fetal weight estimation was found to be more 

reliable in terms of  showing less mean error / kg of birth weight and less difference 

in mean estimated fetal weight from actual birth weight.  

On comparison with  USG estimation of Fetal weight with the above clinical 

methods, USG estimate was found to be more accurate than the other two methods 

as the mean difference between USG estimate and  actual birth weight was found to 

be very less ie. <12.90g 

 When clinical methods were compared with ultrasound, Johnson formula 

estimated weight was much closer to USG estimated Fetal Weight.  

This study reveals that USG is more reliable in prediction of fetal weight 

accurately than the two clinical methods, Johnson and Dare’s Formula. 

USG estimated fetal weight was noted to be more closer to actual birth 

weight. But this requires appropriate equipment and expertise. 

Among the clinical methods Johnson’s formula is recommended, especially 

in resource limited settings for estimation of fetal weight. 
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Total 100 women with term pregnancy who were admitted in Obstetrics and 

Gynaecology ward for confinement going to deliver within a weak were taken after 

considering exclusion and inclusion criteria.  

The fetal weight estimation done by  

1) Clinical     – Johnson’s formula  

–   Dare’s formula  

2) USG        –  Hadlock’s formula  

The estimated fetal weight was then compared with actual birth weight taken 

soon after birth.  

 Fetal weight was assessed in relation to maternal height, weight, weight gain 

during pregnancy, parity, sex of baby and socio economic status. 

A statistically significant association was noted between higher birth weight 

and higher socio economic status, male sex of the baby, taller women, women with 

increased pre pregnancy weight and weight gain during pregnancy. 

Mean, difference in the mean of actual birth weight and estimated fetal 

weight, standard deviation, standard error of the mean of the fetal weight were 

estimated. Unpaired t- test and ANOVA were used to calculate the significance. 

All the three methods overestimated the fetal weight was less than 2500 

grams and underestimated when the fetal weight was more than 3500 grams.  

It was found out that all the three methods were more or less accurate in 

estimating the actual birth weight but USG was found to be the more accurate for 

estimating the fetal birth weight. 
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 Small sample size 

 Variable sample size in different weight groups in newborn 

 Interobserver variability among sonologists. 
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ANNEXURE I 

 



ANNEXURE II 

 



ANNEXURE III 

 

CONSENT FORM 

INFORMATION FOR PARTICIPANTS OF THE STUDY 

 

Dear Participants, 

            We welcome you and thank you for your keen interest and participation in this 

research project. Before you participate in this study it is important for you to 

understand why this research is being carried out. This form will provide you all the 

relevant details of this research. It will explain the nature, purpose, the benefits, the 

risks, the discomforts, the precautions, and the information about how this project will 

be carried out. It is important that you read and understand the contents of the form 

carefully. This form may contain certain scientific terms and hence if you have any 

doubts or if you want more information, you are free to ask the study personnel or the 

contact person mentioned below before you give your consent and also at any time 

during the entire course of the project. 

 

1. Name of the principal investigator  :  Dr. C.P. Sowbharnika 

  Post graduate student 

  Department of OBG 

  SMIMS, Kulasekharam.  

2. Name of the Guide :  Dr. Rema V Nair 

  Professor 

  Department of OBG 

     SMIMS, Kulasekharam.  

3. Name of the Co-Guides:  Dr. Sathish Babu 

      Professor, Department of Radiology  

 SMIMS, Kulasekharam 

      Dr. Elizabeth K.E. 

      Professor, Department of Paediatrics  

 SMIMS, Kulasekharam 



4. Institute and Place:  Sree Mookambika Institute of Medical Sciences, 

Kulasekharam. 

5. Title of the study: 

 A STUDY ON ESTIMATION OF FETAL WEIGHT IN TERM 

PREGNANCY BY CLINICAL METHODS AND USG AND COMPARISON WITH 

ACTUAL BIRTH WEIGHT 

6. Background information: 

 Birth weight is the single most important factor which determines the 

neonatal outcome and survival. So the  accurate  estimation  of  fetal  weight  is  one  

of  the  important aspects in management of labour. In the high-risk conditions such 

as intrauterine growth restriction (IUGR), previous lower segment cesarean section, 

and macrosomia, fetal weight greatly influences the strategies of management of the 

labor and delivery by timely interventions. So to identify the accurate method to 

estimate the fetal weight is necessary. Simple methods like measurements of 

symphysio-fundal height (SFH) and abdominal girth (AG) can be used to predict 

expected fetal weight in low resource settings. Estimated fetal weight and 

abnormalities in fetal growth can be detected by ultrasound (USG). 

7. Aims and objectives:  

1. To estimate the fetal weight by ultrasound, using Hadlock’s formula 

2. To estimate the fetal weight by clinical methods using Johnson’s formula 

and Dare’s formula. 

3. Comparing the accuracy of estimated fetal weight by USG and clinical 

methods with actual birth weight 

8. Scientific justification of the study: 

 Estimation  of  expected  fetal  weight  helps  to  determine  the deviation  of  

fetus  from  normal  growth. It helps in deciding the mode of delivery and predict 

intranatal complication like shoulder dystocia.  Estimating fetal weight is also 

important when dealing with IUGR babies where counseling regarding the 

prognosis, survival of the newborn and need for intensive care depends on fetal 

weight. Therefore estimation of fetal birth weight in intra uterine period happens to 



be of greater significance in early detection of intra uterine growth restriction. This 

study helps to identify the accurate method to estimate the fetal weight. 

 9. Procedure of the study:  

Pregnant women attending Obstetrics and Gynaecology out department, Sree 

Mookambika Institute of Medical Science Kulasekharam, who fulfill the inclusion and 

exclusion criteria are considered for the study. Total 100 women are included in the 

study. A detailed history will be taken which will include the patient’s education, 

occupation, socio-economic status, menstrual history, obstetric history, past medical 

and surgical history and personal history. A thorough general physical examination 

will be done. Vitals signs and all systems will be examined. After a brief general 

physical examination, per abdominal examination was performed in supine position. 

Patient will be asked to empty the bladder    before examination. The uterine height 

is palpated from xiphisternum downwards after correction of dextro-rotation of 

the uterus. Upper border of pubic symphysis is palpated and the symphysio-fundal 

height in centimeters is measured using flexible standard measuring tape with the 

markings of cms towards the patient and keeping the measuring tape in skin 

contact. This i s  followed by measurement of abdominal girth in centimeters at the 

level of umbilicus in similar way. Expected fetal weight is calculated using 2 

clinical formulae, namely Johnson’s formula and Dare’s formula. 

 The patient will be subjected to ultrasound if she did not possess report 

of the ultrasound scan done in the past 1 week. This is for estimation of fetal 

weight by ultrasound. Biometry of the fetus was taken using the following 

parameters; bi-parietal diameter (BPD), head circumference (HC), abdominal 

circumference (AC) and femoral length(FL). 

10. Expected risks for the participants: Minimal risk 

11. Expected benefits of research for the participants: This study will help in 

timely diagnosis and intervention in high risk gravid women and hence help improve 

the pregnancy outcome and decrease perinatal morbidity and mortality. This study 

will also be beneficial for the betterment of the Health Sector in Kanyakumari district 

of Tamil Nadu. 



12. Maintenance of confidentiality: Yes 

13. Why have I been chosen to be in the study? 

 You have been chosen to be a part of this study because you are a pregnant 

woman who has presented to the Obstetrics department for delivery. 

14. How many patients will be in the study? 100 

15. Agreement of compensation to the participants (in case of a study related 

injury): Not applicable 

16. Anticipate prorated payment, if any to the participants of the study? Not 

applicable 

17. Can I withdraw from the study, at any time during the study period?  Yes                                                                                                  

18. If there is any new findings / information, would I be informed?  Yes                                                                  

19. Expected duration of the participant’s participation in the study: Till the 

delivery of the baby 

20. Any other pertinent information? Nil 

 21. Whom do I contact for further information? 

 

 

 

 

 

 

 

 

Place: Kulasekharam 

Date:  

 

Signature of Principal investigator                            Signature of Participant                                                                             

For any study related queries you are free to contact: 

C.P.SOWBHARNIKA 

Post Graduate - M. S. (OBSTETRICS AND GYNAECOLOGY), 

Department of OBSTETRICS AND GYNAECOLOGY, 

SREE MOOKAMBIKA INSTITUTE OF MEDICAL SCIENCES, 

KULASEKHARAM 

Mobile number: 9445839293 

Email.id: sowbharnikaparamasivam@yahoo.com 



PART – 2 OF 2 

 

PARTICIPANTS CONSENT FORM 

 The details of the study have been explained to me in writing and the details 

have been fully explained to me. I am aware that the results of the study may not be 

directly beneficial to me but will help in the advancement of medical sciences. I 

confirm that I have understood the study and had the opportunity to ask questions. I 

understand that my participation in the study is voluntary and that I am free to 

withdraw at any time, without giving any reason, without the medical care that will 

normally be provided by the hospital being affected. I agree not to restrict the use of 

any data or results that arise from this study provided such a use is only for scientific 

purpose(s). I have been given an information sheet giving details of the study. I fully 

consent to participate in the study titled “STUDY OF ESTIMATION OF FETAL 

WEIGHT IN TERM PREGNANCY BY CLINICAL METHODS AND USG AND 

COMPARISON WITH ACTUAL BIRTH WEIGHT” 

 

Serial no/Reference no: 

Name of Participant:    Address: 

 

 

Contact No:                                                       Signature of the Participant 

Witness 

1. 

2. 

 

Date: 

Place: Kulasekharam 

 

 

 

 

 



ANNEXURE IV 

CASE RECORD FORM 

 

Name: ……………………………..  OP 

No.:………………………………… 

Age :  …………………………….  Contact Number:………………….. 

Address: …………………………………………………………………. 

 

Demographic Data                                                                      

Name:                                                              IP no: 

Age:                              Address:                           

Education:      

i)   Illiterate         ii) Primary education    iii) Pre degree     

iv) Graduate   v) Postgraduate           

Occupation:  

Socio Economic Status: 

LMP: …………………………….  EDC:  …………..…………………… 

                            

1. MENSTRUAL HISTORY: 

a. Duration of cycle                     :   i)<21    ii)21-35 iii)>35 

b. Number of pads changed/day :     i)<=3 ii)4-7   iii)8-10     iv)>10 

c. Passage of clots                         :   yes/no 

2.       MARITAL HISTORY : 

            Married life…… 

            Consanguinous marriage…..     non consanguinous marriage….. 

      Infertility treated……….. 

3. PAST OBSTETRIC HISTORY  :         

Obstetric Score:     G     P        L      A     

Antenatal period     …………………………………….. . 

Intranatal period     …………………………………….. 

Postnatal period     ……………………………………… 

Mode of delivery:   

i) Normal vaginal  ii)Vaccum/forceps                  iii)Caesarean  

Spacing between deliveries: i)<2 years ii)>=2years  



Last child birth ……. 

H/o antepartum hemorrhage : Yes/No 

H/o postpartum hemorrhage: yes/no 

H/o pregnancy induced hypertension 

H/o gestational diabetes 

H/o PROM 

H/o Preterm labour 

H/o previous LSCS 

 H/o IUD, still birth 

 

        Any medical condition : _ _ 

If any, specify ................................................................................. 

        Low Birth weight : _ _ 

        birth weight of previous babies: i)<2.5kg ii)2.5-3.5kg iii)>3.5kg 

 

4.  PRESENT OBSTETRIC  HISTORY[ 01- Present 02- Absent] 

Anaemia                   :  

IUGR                        :  

PIH                            : 

Preeclampsia             :  

Oligohydramnios         :  

APH                             : 

Rh isoimmunisation   : 

GDM                             :  

Renal Disease                 :  

Thyroid Disease             :  

Any medical condition   :                If any, specify .......................................... 

Chronic hypertension     :  

 

5. PAST HISTORY 

Diabetes mellitus  Hypertension  
Tuberculosis  Bronchial asthma    

Thyroid disorder  Surgery  

Hospitalization   Immuno compromised   

 

 



6. FAMILY HISTORY   

 Diabetes mellitus  Thyroid disorder 

 Hypertension  

 Tuberculosis  Bronchial asthma 
 

7. PERSONAL HISTORY 

Diet:  Veg   Mixed                                       

Sleep:  Adequate   Inadequate        

Appetite:   Increased   Good                

 Decreased            

  Bowel and bladder habits:  

 Addictions :       ………………………………………………………… 

 

 EXAMINATION OF THE PATIENT: 

  Height : ……….cm    Weight :  ……Kg BMI: …..…kg/m2 

Pallor Present     Absent        

Icterus  Present     Absent         

Cyanosis Present    Absent      

Clubbing Present     Absent        

Lympahadenopathy  Present     Absent         

Pedal edema Present     Absent             

Breast   …………… Spine  …………… Thyroid ………………… 

Temp:  ……….°F       Pulse: ………/min            BP: .…….….mmHg      

CVS     …………………       RS   ….…………     CNS …………………. 

P/A    Symphysio Fundal height ………   Presentation ………………….  

FH ……………/min           Abdominal Girth:…………….. 

P/V: ……………..  

 



INVESTIGATIONS: 

1. Complete Hemogram: 

2. TLC, DLC 

3. Renal function test 

4. Thyroid  function test 

5. Liver enzymes 

6. Viral markers 

7. GTT 

8. USG  

a. I trimester scan(dating scan) 

b. II trimester scan (anamoly scan) 

c. III trimester scan 

 

PERINATAL OUTCOME 

 Date of Delivery : ................/................./201....... 

 Gestational age at delivery : ..................... weeks ................ day/s 

 Birth weight : ..................... gms 

 IUGR [01- Present 02- Absent] : _ _ 

 Mode of Delivery : _ _ [01- Normal vaginal   02- Instrumental  

 03 Emergency LSCS    04 Elective LSCS] 

 SGA[01 – Present 02 - Absent]:  _ _ 

 APGAR score: .............................. 

 Neonatal complications : _ _ [01 – Present 02 - Absent] 

 If present, specify ......................................................................................... 

 

 

 

Date:                                                                                                 

Signature 

 

 

 



ANNEXURE V 

MASTER CHART 

Sl. No. SES Age-yrs. Parity HT-cm Wt-Kg. Wt.gain AG x SFH Difference Johnson Difference USG. Difference A.B.Wt. Sex Delivery 

1 Lmiddle 21 Primi 155 53 10 2940 40 3400 500 2820 80 2900 Male LSCS 

2 Upper 28 Primi 149 55 7 2755 315 3080 640 2600 160 2440 Male VD 

3 L middle 29 Multi 152 65 12 3488 -52 3510 -30 3600 60 3540 Male LSCS 

4 Upper 26 Multi 160 66 16 3740 140 3410 -190 3480 120 3600 Male LSCS 

5 U middle 28 Multi 150 54 12 3360 180 2945 -235 3474 294 3180 Male LSCS 

6 L middle 30 Multi 154 52 11 3530 -70 3500 -100 3500 100 3600 Male LSCS 

7 Upper 22 Multi 152 46 12 3008 -532 3255 -285 3280 260 3540 Male LSCS 

8 U middle 24 Multi 162 62 11 3660 410 3100 -150 3122 128 3250 Male LSCS 

9 U middle 31 Primi 151 45 14 3102 102 3300 300 3244 244 3000 Female VD 

10 U middle 27 Multi 156 59 11 3150 0 3100 -50 3200 50 3150 Male LSCS 

11 Lower 36 Primi 145 43 11 2755 455 2800 500 2476 176 2300 Female VD 

12 U lower 25 Primi 150 42 10 3200 450 3210 460 2750 0 2750 Male VD 

13 Lower 30 Multi 156 54 13 3255 255 3392 392 3200 200 3000 Female VD 

14 U lower 25 Primi 154 43 11 2464 64 2325 -75 2440 40 2400 Female VD 

15 U lower 30 Primi 145 50 5 2850 250 2635 35 2326 274 2600 Female VD 

16 L middle 36 Primi 155 58 5 3310 410 3300 400 3252 352 2900 Male LSCS 

17 U lower 34 Primi 145 65 7 3045 345 3200 500 2400 300 2700 Female VD 



18 U middle 26 Multi 150 50 9 3200 100 3255 155 3200 100 3100 Male VD 

19 Upper 28 Multi 150 63 14 4633 333 4340 40 4100 200 4300 Female LSCS 

20 Upper 27 Multi 156 65 12 2842 -608 3000 -450 3600 150 3450 Female LSCS 

21 U middle 32 Multi 163 66 11 3706 456 3565 315 3500 250 3250 Male LSCS 

22 Upper 32 Multi 165 63 13 3672 -228 3875 -25 3840 60 3900 Male LSCS 

23 Lower 24 Multi 150 62 10 3264 -236 3255 -245 3360 160 3500 Male LSCS 

24 Lower 37 Primi 150 58 7 2574 1074 2000 500 2000 500 1500 Female VD 

25 L middle 21 Primi 148 48 7 2726 -174 2790 -110 2838 62 2900 Female VD 

26 U lower 25 Primi 152 54 12 2800 -300 3000 -100 2800 300 3100 Female VD 

27 U middle 29 Multi 150 48 10 3264 64 3410 210 2950 150 3200 Male LSCS 

28 L middle 23 Multi 150 49 11 2755 -95 2790 -60 3000 150 2850 Female VD 

29 U middle 31 Multi 154 47 7 3100 300 3300 500 2834 34 2800 Female VD 

30 Upper 28 Primi 145 52 10 3570 170 3410 10 3250 150 3400 Female VD 

31 L middle 35 Multi 158 60 12 3300 60 2945 -295 3400 160 3240 Male LSCS 

32 U lower 36 Multi 148 48 10 3038 438 2945 345 2500 100 2600 Female VD 

33 U lower 24 Multi 152 59 9 2632 132 2635 135 2600 100 2500 Female VD 

34 Upper 24 Primi 158 62 11 3024 224 2480 -320 2790 10 2800 Female VD 

35 Lower 27 Multi 152 49 14 3460 360 3410 310 3000 100 3100 Female VD 

36 L middle 28 Primi 155 65 10 3200 400 2790 -10 2700 100 2800 Female VD 

37 Upper 22 Primi 158 65 15 3729 329 3100 -300 3200 200 3400 Female LSCS 

38 Upper 24 Multi 146 42 8 3000 450 2825 275 3000 450 2550 Female VD 

39 L middle 23 Primi 151 48 10 2726 -174 2790 -110 2700 200 2900 Female VD 



40 Upper 36 Primi 160 50 15 3400 -700 3565 -535 3800 300 4100 Male VD 

41 U lower 36 Primi 160 60 9 3200 500 3100 400 2700 0 2700 Female VD 

42 U middle 25 Primi 170 54 11 2900 -100 2790 -210 3100 100 3000 Male LSCS 

43 L middle 26 Multi 150 50 13 3162 362 2790 -10 2700 100 2800 Female VD 

44 U lower 26 Primi 150 60 17 2800 50 2635 -115 2850 100 2750 Male VD 

45 Upper 34 Primi 156 58 16 3264 -186 3255 -195 3400 50 3450 Male LSCS 

46 Lower 32 Multi 150 48 12 2565 665 2480 580 1846 64 1900 Female VD 

47 U lower 36 Multi 154 36 8 2640 40 2870 270 2800 200 2600 Female VD 

48 U middle 30 Multi 156 65 7 3264 264 3255 255 3104 104 3000 Female LSCS 

49 U lower 22 Multi 155 43 9 2850 250 2945 345 2800 200 2600 Male VD 

50 U middle 28 Primi 162 62 9 3456 156 3255 -45 3400 100 3300 Female VD 

51 L middle 21 Primi 165 72 13 3190 290 2790 -110 3000 100 2900 Female VD 

52 U lower 30 Multi 154 59 13 3317 -333 3390 -260 3800 150 3650 Female LSCS 

53 U middle 26 Multi 150 63 9 3300 300 3100 100 2900 100 3000 Female VD 

54 L middle 30 Multi 150 56 11 3100 300 2790 -10 2800 0 2800 Male LSCS 

55 Lower 29 Primi 155 68 9 3060 760 2635 335 2241 59 2300 Female VD 

56 U middle 29 Primi 155 68 9 3234 214 3210 190 3100 80 3020 Male VD 

57 L middle 20 Multi 155 55 10 2800 -160 2635 -325 2880 80 2960 Female LSCS 

58 L middle 19 Primi 145 46 9 3196 296 3255 355 2837 63 2900 Female VD 

59 U lower 24 Primi 148 38 14 2726 226 2480 -20 2634 134 2500 Female VD 

60 L middle 26 Primi 156 49 10 2976 126 2790 -60 2788 62 2850 Female VD 

61 U middle 26 Primi 152 43 13 3468 168 3410 110 3540 240 3300 Male LSCS 



62 U lower 35 Multi 155 48 10 2088 -412 2015 -485 2240 260 2500 Male VD 

63 Upper 34 Multi 152 58 12 2940 540 2635 235 2680 280 2400 Female VD 

64 Lower 26 Primi 158 63 13 2200 100 2890 790 2115 15 2100 Male VD 

65 U middle 19 Primi 150 47 8 3168 168 3255 255 3000 0 3000 Female VD 

66 U middle 22 Multi 156 48 9 2728 -472 3100 -100 2912 288 3200 Male LSCS 

67 L middle 27 Primi 150 55 10 2635 -165 2682 -118 2800 0 2800 Female VD 

68 Lower 25 Primi 150 46 7 2064 -36 2015 -85 2000 100 2100 Male VD 

69 L middle 27 Primi 160 55 10 2940 40 2790 -110 2850 50 2900 Female VD 

70 L middle 21 Primi 152 64 11 3392 492 3200 300 2840 60 2900 Female VD 

71 U lower 23 Multi 158 48 8 2760 280 2635 155 2600 120 2480 Male VD 

72 U middle 28 Primi 154 68 10 3132 132 2790 -210 2920 80 3000 Male VD 

73 U lower 21 Primi 148 66 12 2754 154 2480 -120 2670 70 2600 Male VD 

74 U middle 24 Multi 154 68 13 3564 564 3100 100 2918 82 3000 Male LSCS 

75 Upper 26 Primi 158 60 15 3600 100 3720 220 3400 100 3500 Female LSCS 

76 U middle 21 Primi 150 46 11 3348 148 3565 365 3100 100 3200 Male LSCS 

77 L middle 28 Primi 158 60 17 3328 428 3200 300 2717 183 2900 Male VD 

78 L middle 28 Primi 150 55 15 3060 180 2613 -267 3014 134 2880 Male LSCS 

79 U middle 28 Primi 150 54 12 3432 332 3400 300 2855 145 3100 Female VD 

80 L middle 27 Primi 145 46 12 2150 250 1860 -40 1706 194 1900 Female VD 

81 Upper 18 Multi 156 51 10 3036 -364 3410 10 3300 100 3400 Male VD 

82 U middle 22 Multi 158 50 9 2631 -529 2790 -370 3200 40 3160 Male VD 

83 U middle 29 Multi 160 50 10 2945 -155 3100 0 3080 20 3100 Male LSCS 



84 Lower 32 Multi 154 61 7 2288 -52 2325 -15 2248 92 2340 Male VD 

85 Upper 30 Multi 170 63 9 3808 -292 3565 -535 3700 400 4100 Male LSCS 

86 Lower 28 Primi 150 46 9 2296 496 2325 525 1700 100 1800 Female VD 

87 Lower 30 Primi 154 58 14 2700 400 2970 670 2135 165 2300 Female VD 

88 L middle 31 Primi 152 50 10 3000 180 2635 -185 2800 20 2820 Female VD 

89 Upper 30 Primi 152 50 16 3465 15 3100 -350 3500 50 3450 Male LSCS 

90 Upper 24 Multi 152 60 10 3296 -284 3255 -325 3300 280 3580 Male LSCS 

91 L middle 23 Primi 162 50 7 2666 -134 2790 -10 2763 37 2800 Female VD 

92 U lower 30 Primi 164 48 9 2820 220 2790 190 2800 200 2600 Female VD 

93 L middle 25 Multi 160 61 8 3384 44 3565 225 3245 95 3340 Male LSCS 

94 U middle 34 Multi 162 52 13 3302 202 3255 155 3300 200 3100 Female LSCS 

95 U middle 24 Primi 154 50 10 3745 545 3410 210 3130 70 3200 Male VD 

96 L middle 30 Primi 158 50 8 3168 198 3565 595 2970 0 2970 Male LSCS 

97 Lower 21 Primi 160 40 9 2744 924 2325 505 2000 180 1820 Female VD 

98 U middle 25 Primi 160 57 10 3300 300 3420 420 2850 150 3000 Male LSCS 

99 U middle 32 Primi 155 60 15 2464 764 2600 900 1630 70 1700 Female LSCS 

100 Upper 29 Primi 158 60 12 3366 -34 3600 200 3186 214 3400 Male LSCS 

 

 

 



Abbreviations used in Grand Chart 
       

1.     Sl. No. = Serial Number.  
 

9.   AG X SFH = Estimated foetal weight by AG X SFH method.   

2.     IR No. = Indoor registration number.  
 

10.     Difference = Difference from actual birth weight.  

3.     Age – years = Age of Mother.  
 

11.     AB weight = Actual birth weight. 

4.     P = Primi 
 

12.     Sex = Sex of baby.  

5.     M = Multi 
 

13.     Delivery = Mode of delivery.  

6.     H eight in centimetre = Height of the Mother.  
 

14.     LSCS = Lower segment caesarean section.  

7.     Weight in kg = weight of the Mother at booking.  
 

15.     VD = Vaginal delivery.  

8.     Weight gain = Total weight gain during pregnancy.  
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