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Introduction

Precise estimation of fetal biometry in late pregnancy is a 
cornerstone of modern obstetric practice, guiding critical decisions 
regarding the timing, mode, and place of delivery. The ability to 
reliably predict fetal weight enables clinicians to anticipate and prevent 
complications such as shoulder dystocia in macrosomic fetuses, 
identify and manage intrauterine growth restriction (IUGR), and 
reduce adverse maternal and neonatal outcomes. Over time, a number 
of clinical and sonographic methods have been developed for this 
purpose. Nonetheless, no distinct or singular methodology has attained 
widespread recognition as a gold standard [1-3]. Clinical methodologies 
for predicting fetal weights, including Johnson’s and Dare’s formulas, are 
predicated on straightforward anthropometric measurements, chiefly 
“symphysio-fundal height (SFH)” and “abdominal girth (AG)’’. R.W. 
Johnson was the first to write about the Johnson’s formula. He utilized 
the SFH and changed it for fetal station to come up with an estimated 
fetal weight. Dare’s formula, on the other hand, employs the product 
of SFH and AG to find the weight in grams [4-6]. These treatments 
are cheap, don’t need much equipment, and can be done at any level 
of healthcare, which makes them especially valuable in places with few 
resources [7,8]. But their accuracy might be affected by things including 
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the mother’s weight, the amount of amniotic fluid, problems with the 
uterus, the location of the fetus, and the examiner’s experience [6,9]. 
Studies have reported a tendency for some formulas to systematically 
overestimate or underestimate fetal weight, which can affect clinical 
decision-making methodologies [9-11].

Ultrasonography (USG) has gained widespread acceptance due to 
its ability to incorporate multiple biometric parameters, including bi-
parietal diameter, abdominal circumference, femur length, and head 
circumference into regression equations such as Hadlock’s formula 
[12-15]. It is generally perceived as a more objective and reproducible 
technique as compared to clinical palpation, with reported advantages 
in cases of abnormal fetal growth, altered maternal nutrition, and high 
body mass index [16,17]. However, ultrasonographic accuracy can still 
be influenced by operator skill, fetal position, placental location, and 
extreme fetal size [18]. Additionally, the lack of functional ultrasound 
equipment and trained personnel in many primary healthcare facilities, 
especially in developing countries, remains a significant barrier to its 
universal use [19,20]. Comparative studies between clinical methods 
and ultrasonography have produced mixed results. Some studies find 
ultrasonography to be superior, particularly at the extremes of birth 
weight [21,22], while others show comparable performance between 
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the two methods, especially for fetuses within the normal birth weight 
range of 2500-4000g. Clinical palpation tends to be less accurate for 
estimating weights below 2500g, though ultrasonography may provide 
better accuracy in such cases [23]. Given these differences, evaluating 
the most appropriate method based on specific context is crucial for 
different healthcare environments.

Recognizing the clinical importance of precise fetal weight 
estimation and the variability in reported accuracies, the present 
study was undertaken to systematically evaluate and compare 
the performance of Johnson’s method, Dare’s formula, and 
ultrasonography in predicting actual birth weight in term pregnancies. 
By assessing name differences, estimation errors, and correlation 
coefficients, the study aimed to identify the method that most closely 
approximates actual birth weight, thereby providing a reliable basis 
for obstetric decision-making. Importantly, the comparison extends 
beyond determining statistical accuracy; it also considers the clinical 
applicability of each method within different healthcare contexts. In 
resource-rich settings, ultrasonography may be readily available and 
preferred; however, in many rural or rural resource environments, 
access to functional ultrasound equipment and trained personnel 
is often limited [23,24]. In such scenarios, cost-effective and easily 
implementable clinical formulas retain significant value provided 
their limitations are understood and accounted for. By directly 
comparing these three approaches in a uniform cohort under the 
same clinical conditions, this study seeks to generate evidence that 
can guide practitioners in selecting the most appropriate method 
for fetal weight estimation according to their resource availability 
and clinical setting. The findings are expected to contribute to more 
informed clinical judgment, better delivery planning, and ultimately 
improved maternal and neonatal outcomes [25,26].

Materials and Methods

The randomized clinical study was conducted at the District 
Hospital, Krishnanagar, Nadia, as an institution-based investigation. 
It was designed as a prospective cohort study involving pregnant 
women who met the specific inclusion criteria. All eligible participants 
were recruited from the hospital’s Obstetrics and Gynaecology 
Department, and the study was carried out within the institutional 
setting to ensure uniformity of procedures and consistency in data 
collection. The study was performed after clearance from the Board 
of Studies and the Ethical Committee in the Department of Obstetrics 
and Gynaecology, Nadia District Hospital.

Inclusion Criteria

1.	 The study included pregnant women with a singleton 
pregnancy.

2.	 The pregnancy should be of cephalic presentation.

3.	 The pregnant woman should carry a live fetus.

4.	 The participants were required to have a known last menstrual 
period (LMP) or a prior ultrasound scan confirming the 
expected date of delivery.

5.	 Only those with a gestational age between 37 and 42 weeks at 
the time of assessment were eligible.

Exclusion Criteria

1.	 Women were excluded from the study if they were carrying an 
anomalous fetus.

2.	 Pregnant women with the presence of coexisting uterine or 
adnexal pathologies such as fibroids or ovarian cysts.

3.	 Pregnant women who have been previously diagnosed with 
liquor abnormalities.

Sample Size Estimation

The required sample size for the study was determined using the 
formula for estimating a population mean within a specified precision 
at a 95% confidence interval:

where,

Zα/2 = 1.96 (standard normal variate at 95% confidence)

 = 8 (assumed standard deviation)

E = 1.5 (allowed error).

Substituting these values gave:

Thus, a minimum of 110 participants was required. To enhance 
the reliability of the results and account for potential dropouts, the 
sample size was increased to 200 term singleton pregnancies meeting 
the inclusion criteria.

Study Procedure

After getting the go-ahead from the Institutional Ethical 
Committee, all patients were chosen based on the rules for who 
could and couldn’t be included. All patients underwent a detailed 
medical history, full physical examination, and appropriate standard 
and specific investigations. The study involved pregnant women who 
satisfied the inclusion and exclusion criteria at the Obstetrics and 
Gynecology Department of the District Hospital in Krishnanagar, 
Nadia. The study involved 200 women. A thorough history will 
be acquired, including the patient’s education, occupation, socio-
economic position, menstrual history, obstetric history, previous 
medical and surgical history, and personal history. A thorough 
general physical exam will be done. All systems and vital signs will be 
checked. A general physical examination was performed, succeeded 
by an abdominal assessment in the supine posture. Patients were told 
to empty their bladders before the inspection. After correcting the 
uterus’s dextro-rotation, the height of the uterus is measured by feeling 
from the xiphisternum down. To measure the symphysio-fundal 
height (in cm), a flexible standard measuring tape is used to touch the 
skin while pointing it toward the patient. The upper boundary of the 
pubic symphysis is felt. Next, the abdominal circumference (in cm) is 
measured at the level of the umbilicus in the same way. Johnson’s and 
Dare’s formula is used to figure out the expected weight of the fetus. 
The patient will have an ultrasound test to check the baby’s weight 
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because there wasn’t one last week. Fetal biometry was evaluated using 
many parameters, including body weight, biparietal diameter, head 
circumference, abdominal circumference, and femoral length..

Formulas Used for Calculations

Johnson’s Formula

FW = (SFH – y) x 155

where,

FW: Fetal weight (in g)

SFH: Symphysio Fundal Height (in cm)

y = 13 when the head is not engaged

y = 12 when the head is at the “0” station

y = 11 when the head is at the +1 station

The fundal height is reduced by 1 cm if the mother’s weight is >91 
kg.

Dare’s Formula

EFW = SFH x AG

where,

EFW: Estimated Fetal Weight (in g)

SFH: Symphysio Fundal Height (in cm)

AG: Abdominal Girth (in cm)

Hadlock’s Formula

log10 BW = 0.3596 + (0.00061 x BPD x AC) + (0.042 x AC) + 
(0.174 x FL) + (0.0064 x HC) – (0.00386 x AC x FL)

where,

BW: Body weight (in g)

BPD: Bi-parietal diameter (in mm)

AC: Abdominal circumference (in cm)

FL: Femoral length (in mm)

HC: Head circumference (in cm)

Statistical Evaluation

The statistical analysis was conducted using SPSS version 25.0 after 

importing data into a Microsoft Excel spreadsheet. The quantitative 
data was expressed as the mean and standard deviation, whilst the 
qualitative data was represented as the frequency and proportion of 
each group. The Student’s t-test was employed to compare the mean 
values of the two groups, while the Chi-square test was used to 
evaluate the frequency differences between them. A p-value less than 
0.05 is considered statistically significant.

Results and Discussion

The study evaluated the precision of fetal weight estimation 
utilizing Johnson’s approach against actual birth weights. The average 
actual birth weight was 3115.4g, while the average estimated fetal 
weight calculated using Johnson’s approach was 2914.08g. (Table 1 
and Figure 1). The mean difference of 87.14g indicated a tendency of 
Johnson’s method to underestimate fetal weight. The mean estimation 
error was 250.25g, corresponding to approximately 84g/kg of actual 
weight. The standard deviation of the estimations was 421.15g, and 
the standard error of the mean was 41.15g. The Pearson product-
moment correlation coefficient between actual and estimated weight 
was 0.764, denoting a strong positive correlation and suggesting that, 
despite its tendency to underestimate, Johnson’s method demonstrates 
a reasonable degree of accuracy in predicting fetal weight.

The study assessed the accuracy of fetal weight estimation using 
Dare’s Formula in comparison with actual birth weights. The mean 
actual birth weight was 2898.1g, whereas the mean EFW obtained 
using Dare’s Formula was 3147.01g (Table 2 and Figure 2). The 
mean difference of 146.8g indicated a tendency for Dare’s Formula 
to overestimate fetal weight. The mean estimation error was 298.15g, 
corresponding to approximately 93g/kg of actual weight. The standard 

Sr. No. Parameters Estimations

1. Mean actual birth weight 3115.4 g

2. Mean estimated fetal weight 2914.08 g

3. Difference between the mean actual birth weight and the 
mean estimated fetal weight 87.14 g

4 Mean error of estimation 250.25 g ( 84 g/kg)

5. Standard deviation (SD) 421.15 g

6. Standard error of the mean (SE) 41.15 g

7. Person product-moment correlation coefficient 0.764

8. p-value 0.001

Table 1: Comparison of the mean actual birth weight with the mean estimated birth 
weight by Johnson’s method.

Figure 1: Comparison of the mean actual birth weight with the mean estimated birth weight by Johnson’s method.
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deviation of the estimations was 415.18g, and the standard error of 
the mean was 41.74g. The Pearson product-moment correlation 
coefficient between actual and estimated weight was 0.745, indicating 
a strong positive correlation. Despite its tendency to overestimate, 
Dare’s Formula demonstrated a reasonable degree of accuracy in 
predicting fetal weight.

The study evaluated the accuracy of fetal weight estimation using 
ultrasonography (USG) compared to actual birth weights. The mean 
actual birth weight was 2874.5g, while the mean EFW by USG was 
2817.4g. The difference between these means was 12.95g, indicating 
that USG provided a very close estimation of fetal weight. The mean 
error of estimation was 46.95g/kg of actual weight (Table 3 and Figure 
3). The standard deviation (SD) of the estimations was 475.75g, and 
the standard error of the mean (SE) was 47.57g. The Pearson product-
moment correlation coefficient between actual and estimated weights 

was 0.911, suggesting a very strong positive correlation. These findings 
demonstrated that ultrasonography was highly accurate in predicting 
fetal weight, with minimal error and high correlation with actual birth 
weights.

The study compared the accuracy of fetal weight estimations 
by ultrasonography (USG), Johnson’s method, and Dare’s formula 
with actual birth weights (Table 4 and Figure 4). Within the ±50g 
range, 14% of cases were accurately estimated by USG, 7.5% by 
Johnson’s method, and 6% by Dare’s formula. In the ±100g range, 
USG accurately estimated 28% of cases, Johnson’s method 12%, and 
Dare’s formula 12.5%. For the ±150g range, USG had 34.5% accuracy, 
Johnson’s method 18%, and Dare’s formula 15%. In the ±200g range, 
USG accurately estimated 45% of cases, Johnson’s method 34.5%, 
and Dare’s formula 27.5%. Within the ±250g range, USG had 57% 
accuracy, Johnson’s method 49%, and Dare’s formula 43.5%. For the 

Sr. No. Parameters Estimations

1. Mean actual birth weight 2898.1 g

2. Mean estimated fetal weight 3147.01 g

3. Difference between the mean actual birth weight and the 
mean estimated fetal weight 146.8 g

4 Mean error of estimation 298.15 g (~93 g/kg)

5. Standard deviation (SD) 415.18 g

6. Standard error of the mean (SE) 41.74 g

7. Person product-moment correlation coefficient 0.745

8. p-value 0.001

Table 2: Comparison of the mean actual birth weight with the mean estimated birth 
weight by Dare’s formula.

Sr. No. Parameters Estimations

1. Mean actual birth weight 2874.5 g

2. Mean estimated fetal weight 2817.4 g

3. Difference between the mean actual birth weight and the 
mean estimated fetal weight 12.95 g

4 Mean error of estimation 46.95 g/kg

5. Standard deviation (SD) 475.75 g

6. Standard error of the mean (SE) 47.57 g

7. Person product-moment correlation coefficient 0.911

8. p-value 0.001

Table 3: Comparison of the mean actual birth weight with the mean estimated birth 
weight using USG.

Figure 2: Comparison of the mean actual birth weight with the mean estimated birth weight by Dare’s formula.

Figure 3: Comparison of the mean actual birth weight with the mean estimated birth weight by USG.
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±300g range, USG accurately estimated 79.5% of cases, Johnson’s 
method 57%, and Dare’s formula 50%. Within the ±500g range, USG 
had 100% accuracy, Johnson’s method 72.5%, and Dare’s formula 65%. 
For the ±1000g range, Johnson’s method accurately estimated 100% of 
cases, and Dare’s formula 82%, while USG did not have data for this 
range. For estimations beyond ±1000 grams, only Dare’s formula had 
data, accurately estimating 100% of cases. These findings highlighted 
that USG consistently provided the highest accuracy across most 
ranges, followed by Johnson’s method and Dare’s formula, with Dare’s 
formula showing the highest accuracy in the widest ranges beyond 
±500g.

The study compared the actual birth weights of babies to the 
fetal weight estimates made using Johnson’s method, Dare’s formula, 
and ultrasonography (USG). Johnson’s approach often gave a lower 
estimate of fetal weight. Lazer et al. (1986) discovered that Johnson’s 
approach often underestimates, particularly in larger fetuses, which 
affects preparation for delivery. Ouzounian et al. (1998) assert 
that mistakes in clinical estimating methodologies may result in 
unsatisfactory delivery decisions. The underestimations underscore 
the necessity for modifications or additional methodologies to 
improve accuracy in clinical environments. Because there is so much 
variation, a combination approach incorporating both clinical and 
ultrasound data is needed to get a more accurate estimate of the 
baby’s weight. Dare’s formula often gave too high of an estimate, 
which meant that it needed to be recalibrated or adjusted for certain 
situations to prevent making mistakes in the clinic. The USG gave the 

Range USG (%) Johnson’s Method (%) Dare’s Formula (%)
±50 g 14 7.5 6

±100 g 28 12 12.5
±150 g 34.5 18 15
±200 g 45 34.5 27.5
±250 g 57 49 43.5
±300 g 79.5 57 50
±500 g 100 72.5 65

±1000 g - 100 82
>±1000 g - - 100

Table 4: Comparison of the clinical method with USG, Johnson’s, and Dare’s methods with 
actual birth weight.

Figure 4: Comparison of clinical method and USG with actual birth weight.

most precise estimates with very little inaccuracy and a strong link 
to actual birth weights. Boyd et al. (1983) commend the precision of 
ultrasonography in prenatal care. Berard et al. (1998) further support 
the dependability of ultrasonography in different maternal and fetal 
situations. The established accuracy reinforces ultrasonography as a 
fundamental component in prenatal diagnosis and delivery decision-
making. Moreover, variability in accuracy, with ultrasonography 
generally being more reliable.When comparing clinical methods, 
where the ultrasonography (USG) consistently outperformed both 
Johnson’s method and Dare’s formula in terms of mean estimation 
error, correlation with actual birth weight, and minimization of bias. 
Ouzounian et al. (1998) discuss ultrasonography’s higher reliability 
over clinical methods in accurate weight estimation. Irion and 
Boulvain (2000) highlight the challenge of estimating weight in larger 
fetuses, with clinical methods often showing greater discrepancies. 
The systematic biases highlight the importance of method selection 
based on the clinical context. In settings where ultrasonography is 
unavailable, Johnson’s method may be preferred due to its similar 
mean bias while acknowledging its limitations. These insights 
underscore the superiority of ultrasound in fetal weight estimation 
and the need for its combination with clinical assessments, especially 
in cases of expected larger fetuses.

The results of this study underscore the trade-offs between clinical 
palpation-based formulas and ultrasonography. Ultrasonography 
offers the highest accuracy and should be preferred where accessible 
clinical methods retain relevance in resource-limited environments. 
Future research should focus on refining clinical estimation formulas, 
incorporating maternal and fetal parameters, to bridge the accuracy 
gap with ultrasonography. Additionally, combining clinical methods 
with portable low-cost ultrasound devices could enhance accuracy in 
peripheral healthcare settings.

Conclusion

This study evaluated the precision of fetal weight estimation 
employing three clinical techniques: Johnson’s method, Dare’s 
formula, and ultrasonography. The initial two techniques were 
evaluated using ultrasonography (Hadlock’s formula) in comparison 



Integr Gyn Obstet J, Volume 8(1): 6–6, 2025	

Souvik Das (2025) A Study on Estimation of Fetal Weight in Term Pregnancy by Clinical Methods and Ultrasonography and Comparison with Actual 
Birth Weight

to actual birth weight. The data indicated that although all three 
approaches had a statistically significant positive connection with 
actual birth weights, their performance differed in terms of accuracy, 
bias, and reliability. Ultrasonography emerged as the most accurate 
technique, with the least mean variation from actual birth weight, the 
lowest mean estimation error, and the highest correlation coefficient.. 
Because it can make estimates with little bias, it is the best way to 
estimate fetal weight in well-equipped healthcare systems, especially 
where accuracy is important for making decisions about obstetrics. 
Johnson’s technique tended to underestimate fetal weight, while Dare’s 
formula tended to overestimate it. Johnson’s technique had a slightly 
better association with actual birth weight than Dare’s formula. 
This suggests that it might be more accurate when an ultrasound 
isn’t available. Nonetheless, both clinical procedures demonstrated 
elevated estimating errors and increased variability compared to 
ultrasonography. These results show that even while ultrasound is 
currently the best way to estimate baby weight, clinical approaches 
are still useful in low-resource or rural areas where ultrasound is 
not easily available. In some cases, Johnson’s method might be better 
than Dare’s formula since it has a reduced mean bias, even though 
it tends to underestimate. However, professionals need to keep these 
limits in mind when looking at outcomes so that they don’t make 
mistakes during obstetric procedures. The selection of a method for 
estimating heat and weight should be determined by the resources at 
hand, the clinical situation, and the necessity for precision. Improving 
healthcare workers’ expertise in clinical estimating procedures and 
making portable, affordable ultrasound technology more available 
could work together to improve outcomes for mothers and babies, 
especially in places where resources are limited.
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