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INTRODUCTION 

Information of fetal weight is vital in management of 

labour and delivery. Birth weight of infant is the 

important determinant of new born survival. Extremes of 

birth weight are both associated with increased risk of 

neonatal morbidity during labour and postpartum period. 

The potential complications of large fetus associated with 

vaginal delivery include shoulder dystocia, brachial 

plexus injury, bone injuries, and intrapartum asphyxia, 

while the maternal risks include birth canal and pelvic 

floor injuries, increased rate of operative vaginal and 

caesarean deliveries, and postpartum haemorrhage. 

Categorization of fetus into small or large for gestation 

age will help in timely obstetrics management.1-3 Hence 

accurate measurement of birth weight is important in 

managing labour and on deciding the mode of delivery. 

Also, estimation of fetal weight play a vital role in the 

management of diabetic pregnancy, vaginal delivery after 

caesarean section (VBAC) and intrapartum management 

of fetus with breech presentation.1 Fetal weight can be 

estimated by clinical and ultrasound methods. Finding a 
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simple and effective method in estimating fetal weight 

will be useful for the birth attendants and paramedical 

staff working in rural areas to decide on referral of cases 

to higher centres.4 This is true in a developing countries 

like India, where USG facilities are mostly not available 

and an equivalent alternative method is to be found for 

estimating fetal weight which will help in timely referral 

from periphery. A number of studies have been carried 

out, on the estimation of fetal weight at term pregnancy.5-

12 However, large sample sized studies are required to 

recommend the same at peripheral centres with intensive 

training of health staff. 

The present study aimed at comparing the different 

methods of estimating fetal weight involving 100 subjects 

to identify the valid method.  

METHODS 

It was a prospective analytical study conducted in the 

department of obstetrics and gynecology, Karpaga 

Vinayagar Medical College, Madurantakam between 

November 2017 to January 2018. This study was not an 

interventional study and has the approval of Institutional 

human ethics committee.  

All the healthy women at the gestational period of 37 - 42 

weeks who reported to the out-patient department of 

Obstetrics and Gynaecology during the study period were 

considered for the study. A total of 100 women were 

selected at random for recruitment. The inclusion criteria 

for the study included singleton pregnancy, cephalic 

presentation, normal liquor and reliable dates. Women 

reporting with multiple pregnancy, mal-presentation, 

oligohydramnios, polyhydramnios, fibroid complicating 

pregnancy, adnexal mass complicating pregnancy, 

obvious uterine anomaly, obese mother BMI >30, 

preterm/posterm, ruptured membrane, intrauterine death, 

fetal anomalies and patients who deliver one week after 

ultrasonographic and clinical estimation of fetal weight 

were excluded from the study. Total of 100 subjects were 

selected against a minimum sample of 75 estimated based 

on the expected difference between the means of 100 

grams, 0.05 two tailed level of significance, 80% power, 

standard deviation of 0.361 in clinical cases and 0.058 in 

USG and 0.817 common correlation co-efficient value.  

All the relevant history and examination of the selected 

patients were done using the proforma after obtaining 

consent. Both clinical and ultrasonographic methods were 

used to assess the fetal weight. The interval between 

estimation of fetal weight and delivery was within 7 days. 

Different clinical methods used in the study were Dare’s 

formula13 (symphysiofundal height (SFH) x abdominal 

girth (AG)) and Johnson’s formula14 ((SFH-X) x 155) 

where X is 12 if the vertex is above 0 station and X is 11 

if station is below 0.SFH is measured using an inch tape 

from the highest point in the uterine fundus after 

correcting the rotation to the midpoint of upper border of 

pubic symphysis. AG is measured using the inch tape at 

the level of umbilicus. The patient was subsequently 

subjected to ultrasonographic examination of fetal 

weight. Handlock’s formula was used to estimate the 

fetal weight on the basis of biparietal diameter, head 

circumference, abdominal circumference, and femoral 

length. After delivery the birth weight was taken within 

30 minutes of delivery. If the delivery does not occur 

within one week from the date of evaluation all the 

measurement was repeated. After knowing the actual 

birth weight, a comparative evaluation of all the methods 

were done using appropriate statistical method. 

The values estimated using all the three formulae were 

compared using regression analysis, chi-square test for 

proportion and student t-test. 

RESULTS 

Out of 100 patients 64 underwent normal spontaneous 

vaginal delivery, 32 patients required caesarean section 

and 4 patients had instrumental delivery. While 51 

patients were primigravida, 49 were multigravida. 

 

Figure 1: Distribution of patients by age. 

Distribution of study subjects in relation to age showed 

that majority of them were in the age class 21-25 (54%) 

followed by 26-30 years (36%) (Figure 1). The number of 

subjects examined at 37 weeks term pregnancy was 31, 9 

were at 38 weeks, 44 were at 39 and 16 were at 40 weeks 

(Figure 2). All the 100 women delivered babies with 62% 

boys and 38% girls. The weight of the baby was not 

significantly associated with mother’s weight (Figure 3). 

The mean value of fetal weight estimated by USG was 

3175.1±483.3gm and the actual baby weight at birth was 

2984.21±490.3gm. Correlation co-efficient was highest 

(0.69) with Dare’s method, followed by USG (0.66) and 

Johnson’s method (0.61). Corresponding standard error 

with the respective method was 357.7, 360.7 and 

389.8gm. The percentage of cases that could be correctly 

predicted by USG was 66.9. The mean value of fetal 

weight derived by Dare’s formula from clinical method 

was 3363.2±487.8gm and 68.7% of cases could be 

correctly predicted by this method.  
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Figure 2: Distribution of patients in relation to term 

pregnancy (weeks). 

 

Figure 3: Relationship between weight of the mother 

and baby. 

 

Figure 4: Relation between estimated fetus weight by 

USG and baby weight at birth. 

 

Figure 5: Relation between estimated fetus weight by 

Dare's formula and baby weight at birth. 

 

Figure 6: Relation between estimated fetus weight by 

Johnson's formula and baby weight at birth. 

There was a significant relationship between the 

predicted values of USG, Dare’s method and Johnson’s 

method and the actual baby weight (Figure 4-6).  

The mean weight of fetal weight by Johnson’s formula 

was 3462.7±485.8gm (Table 1). This method could 

predict 61.2% of the cases correctly. Comparison of 

correct detectability between the methods showed that 

Dare’s formula could predict the cases correctly by 

around 2% when compared to USG method and 10% 

more when compared to Johnson’s method.  
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The estimated fetal weight was 1.06 times of actual baby 

weight by USG while it was 1.12 times by Dare’s method 

and 1.16 times by Johnson’s method. The estimated 

values of all the three methods were close to the actual 

baby weight. Average absolute error (Table 2) observed 

by USG was 190.8gm. It was relatively higher by clinical 

method; (Dare’s formula: 379.0gm and Johnson’s 

method: 478.5gm). 

 

Table 1: Predicted baby weight by different methods in relation to weight grade and gender. 

 
USG Dare's method Johnson's method 

Range Number 
Mean 

weight 
Male Female Total Male Female Total Male Female Total 

<2.5 12 2293.8 2726.2 2695.8 2711.0 2985.8 2996.2 2991.0 3229.2 3048.3 3138.8 

2.5-4.0 85 3036.4 3116.9 3367.7 3202.5 3318.3 3526.3 3389.3 3401.7 3645.2 3484.8 

>4 3 4266.7 NA 4255.3 4255.3 NA 4113.3 4113.3 NA 4133.3 4133.3 

 

Table 2: Absolute error of predicted values against 

the actual baby weight by different methods in 

relation to weight grades. 

Baby weight  Predicted baby weight by  

Range 

(Kg) 
No. 

Mean 

weight 

(gm) 

USG 
Dare’s 

method 

Johnson’s 

method 

<2.5  12 2293.8 417.3 697.3 845.0 

2.5-4.0 85 3036.4 166.1 352.9 448.3 

>4  3 4266.7 -11.3 -153.3 -133.3 

Total 100 2984.2 190.9 379.0 478.5 

The percentage error was 6.4% by USG and it was higher 

by Dare’s method (12.5%) as well as Johnson’s method 

(16.0%). Maximum error in USG was 1120 while it was 

1172 by Dare’s method and 1485 by Johnson’s method. 

The standard deviation of errors was 396.4, 382.6 and 

430.9 by USG, Dare’s and Johnson’s method. The 

percentage error was relatively higher in Johnson’s 

method, followed by Dare’s method and it was least by 

USG (Table 3). Among the baby weight categories, it 

was optimal with normal category. Maximum error was 

in underweight category. 

USG predicted excess of actual baby weight in 64% of 

the cases, while it was 83% by Dare’s and Johnson’s 

method. The remaining were less of actual baby weight in 

the methods used in the present study. Underestimation 

of fetal weight was more with USG when compared to 

both the clinical methods.  

Table 3: Percentage error of predicted value against 

the actual baby weight by different methods. 

Baby weight 

(Kg) 
USG 

Dare's 

method 

Johnson's 

method 

<2.5  20.02 30.35 35.51 

2.5-4.0 5.47 11.62 14.77 

>4  -0.27 -3.59 -3.13 

Overall 6.40 12.70 16.03 

 

Table 4: Number of cases showing under and over estimates by percentage in different methods. 

Percentage of 

estimate 

No. of cases with under estimate No. of cases with over estimate 

USG 
Dare’s 

method 

Johnson’s 

method 
USG Dare’s method 

Johnson’s 

method 

<5 19 7 15 12 13 10 

5-10 8 6 2 16 13 10 

>10 10 4 0 35 57 63 

Total 37 17 17 63 83 83 

 

The percentage of cases predicted within 10% of actual 

baby weight was 45%, 39% and 37% by USG, Dare’s 

and Johnson’s method respectively and were not 

significantly different (USG vs. Dare’s: χ2=0.74; p=0.39; 

USB vs. Johnson’s: =1.32; p=0.25; Dare’s vs. Johnson’s: 

χ2=0.34; p=0.56).  

All the three methods had higher estimates and the lower 

estimates were higher with USG while in the other two 

methods only 17% of the cases had underestimation 

(Table 4). The maximum higher prediction of baby 

weight was 46.7 per cent by USG, 58.1% with Dare’s 

method and 70.5% with Johnson’s method. 
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DISCUSSION 

Accurate estimates of fetal weight is necessary for 

antenatal monitoring and scheming effective and 

prospective management of labour and delivery in order 

to obviate perinatal morbidity and mortality. The mean 

weight+SD of the 100 babies monitored in the study was 

2984+490.3 grams, ranging from 2000 to 4500gm per 

baby. Majority (85%) of the babies were within the 

normal weight. 

The results of the present study showed that the predicted 

fetal weight significantly correlated with the actual baby 

weight by all the three (USG, Dare’s and Johnson’s) 

methods. These methods could predict more than 60% of 

the cases correctly. The percentage of cases predicted 

within 10% of actual baby weight was 45%, 39% and 

37% by USG, Dare’s and Johnson’s method respectively 

and were not significantly different which was 

comparable to that reported by Sherman and Bhandari.6,15 

Correlation co-efficient with the actual baby weight was 

close in all the methods with the highest being Dare’s 

method. Several studies have been done to find out the 

accurate method of estimating fetal weight. Dare and 

others reported that the percentage of error by Dare’s 

method compared to actual baby weight was 20.1% while 

in the present study the error was relatively lower 

(12.7%) with an absolute error of 379.0gm.13 However, 

percentage error was least with USG which is just half of 

that of Dare’s method and Johnson’s method.  

The absolute error of 190.8gm by USG in the present 

study is comparable to that reported by Tiwari and sood 

(198.6gm).5 The average maximum error was the least by 

USG (1120gm) in the present study though comparable 

with Dare’s method (1172gm). These values are higher 

than that reported for Dare’s clinical method (534.2gm) 

as well as USG method (647.4gm) as reported by 

Bhandari in their study.15 Though the predicted value by 

USG was closer to the actual baby weight, the present 

study showed least standard deviation of prediction error 

by Dare’s method while Bhandari and others reported 

least for USG.15 As reported by Nayak and others the 

results of the study also showed that least average error 

was observed with USG while least standard error was 

observed with Dare’s formula and the values were closer 

between USG and Dare’s method.16 Comparison results 

showed that both USG and Dare’s predictions are closer 

to the actual baby weight and hence Dare’s method can 

be considered an alternative method in the absence of 

USG. The results corroborate with that the study of 

Nayak and others which reported that prediction of fetal 

weight by clinical method was as accurate as the 

ultrasonographic method.16 Majority of the studies 

including the present study reported USG was superior to 

clinical method in estimating fetal weight in terms of 

percentage error.1,17 On the other hand, a few studies 

showed that clinical method has the same accuracy or 

even better than USG.18-20 While reviewing clinical 

methods of foetal weight estimation, Ugwa concluded 

that though Dare’s formula is a subjective method 

associated with notable predictive errors, in Nigeria it is 

the method still used in recent studies.21 

Though Dare’s method is limited to only singleton 

pregnancy, its advantage in the absence of facilities for 

USG cannot be ignored. In order to promote clinical 

based prediction of fetal weight, intensive training of the 

midwives and health staff at various health care facilities 

assumes significance. Post training assessment and 

periodical monitoring are important to ensure quality 

assured services and effective management of deliveries. 

CONCLUSION 

From the results of the present study, it can be concluded 

that Dare’s method is superior to Johnson’s method and 

equally good as USG in predicting the fetal weight. The 

minimal standard deviation of error with Dare’s method 

makes it even better than USG. Also, Dare’s method can 

be easily taught to the midwives and Compulsory 

Rotatory Residential Inters (CRRI) which makes it easy 

for them in estimating the fetal weight and taking 

decision regarding the mode of delivery and referral in 

case of macrosomia / IUGR which requires expert 

management. This clinical method is also a quick, 

effective and inexpensive technique in calculating the 

fetal weight even by less experienced person especially in 

areas of low resource setting. 
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