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Abstract—A retrospective study conducted at Christian Medical
College (CMC) Teaching Hospital, Vellore, India on 14 August
2014 to assess the accuracy of clinically estimated foetal weight upon
labour admission. Estimating foetal weight is a crucial factor in
assessing maternal and foetal complications during and after labour.
Medical notes of ninety-eight postnatal women who fulfilled the
inclusion criteria were studied to evaluate the correlation between
their recorded Estimated Foetal Weight (EFW) on admission and
actual birth weight (ABW) of the newborn after delivery. Data
concerning maternal and foetal demographics was also noted.
Accuracy was determined by absolute percentage error and
proportion of estimates within 10% of ABW. Actual birth weights
ranged from 950-4080g. A strong positive correlation between EFW
and ABW (r=0.904) was noted. Term deliveries (>40 weeks) in the
normal weight range (2500-4000g) had a 59.5% estimation accuracy
(n=74) compared to pre-term (<40 weeks) with an estimation
accuracy of 0% (n=2). Out of the term deliveries, macrosomic babies
(>4000g) were underestimated by 25% (n=3) and low birthweight
(LBW) babies were overestimated by 12.7% (n=9). Registrars who
estimated foetal weight were accurate in babies within normal weight
ranges. However, there needs to be an improvement in predicting
weight of macrosomic and LBW foetuses. We have suggested the use
of an amended version of the Johnson’s formula for the Indian
population for improvement and a need to re-audit once
implemented.
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[. INTRODUCTION

OETAL weight is an important predictor of foetal

wellbeing and neonatal complications during both labour
and the puerperium [1], [2]. Whilst low birth weight is
commonly due to premature birth, it can result from
intrauterine growth restriction, requiring special postpartum
care [3]. Macrosomic foetuses are at risk of intrapartum
complications such as shoulder dystocia, brachial plexus
injuries and asphyxia. Maternal risks of delivering
macrosomic babies via normal vaginal delivery include birth
canal injuries, pelvic floor tears and postpartum haemorrhage

A. S. Mathew and R. N. Patel are with King’s College London, New
Hunt's House, University of London, London, SE1 1UL (Phone:
447540890909, 447568057181, e-mail: aaratimathew@gmail.com,
radhikapatel 76 @gmail.com).

J. Mathew is a Consultant in Obstetrics and Gynaecology at Christian
Medical College, IDA Scudder Road, Vellore, Tamil Nadu, 632004, India (e-
mail, coronistrial@yahoo.co.in).

[4], [5]. Therefore, estimating foetal weight prior to delivery
can be a useful tool to predict the progression of labour and
identify complications that may arise during the intra and
postpartum period. This can allow staff to prepare adequately
for delivery and preempt any complications.

Currently, there are two main methods which are used to
estimate foetal weight. The first is using ultrasonography. This
is the newest method, which uses modern algorithms and
standard foetal parameters such as abdominal circumference,
femur length, biparietal diameter and head circumference to
generate an estimation of foetal weight. Although this is
considered the more accurate, it is timely, requires trained
staff and is relatively expensive compared to the alternative.
The second method is via tactile assessment of the pregnant
abdomen. This is also known as clinical palpation or
Leopold’s manoeuvre. Though this method is deemed to be
less accurate, it is more practical in resource poor settings as it
is faster and cost free. Overall, there is no statistically
significant difference between the mean absolute percentage
errors for the two methods [6].

Several investigators have compared the accuracy of
clinical palpation for estimating foetal weight. In general, the
technique is best for estimating foetal weight in the reference
range of 2,500 - < 4,000g with a mean absolute percentage
error of £7.5-19.8 % depending on gestational age. Accuracy
markedly deteriorates with newborns weighing <2500g with
only 40-49% of estimates being within = 10% of the actual
birth weight [7]-[9].

The objective of this study was to determine how accurately
clinicians at Christian Medical College (CMC), a tertiary
centre hospital in Vellore, can estimate foetal weight using
clinical palpation on admission of labour. Accuracy was
determined as the estimated foetal weight (EFW) being within
10% of the actual birth weight (ABW).

II. METHODOLOGY

The audit was approved by the department of Obstetrics and
Gynaecology at CMC. Implied consent was obtained as the
data collected was from medical notes. All patients are
informed that their data can be used for clinical audits without
using patient identifiers.

Medical records from all female patients across three post-
natal wards at CMC who had given birth to a single, live
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newborn were obtained. Inclusion criteria also stated that these
women were required to have a recorded EFW on admission
prior to delivery. Exclusion criteria included women who gave
birth to multiple pregnancies, did not have an EFW on
admission and who were delivered by Caesarean section.
Statistical Analysis: Power calculations for sample size
were calculated using Statmate version 2.0 (GraphPad
Software Inc.) and the chi-squared test. Ninety-eight patients
were required to obtain statistically significant results
(p<0.05). Therefore, medical records from ninety-eight
patients were obtained. EFW was compared to ABW to
calculate correlation. Other than EFW and ABW demographic
data such as maternal age, gravida, parity, BMI, blood
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pressure, maternal pulse, foetal heart rate and gender of the
newborn were also collected (Table I).

TABLE I
CHARACTERISTICS OF FEMALE PATIENTS (N=93)
Variable Mean
Age (years) 25.4
Gravida 1.7
Parity 0.5
BMI (kg/m2) 25
Systolic Blood Pressure (mmHg) 161
Diastolic Blood Pressure (mmHg) 78
Pulse (bpm) 84
EFW on admission (kg) 2.86
ABW (kg) 2.90
Foetal Heart Rate (bpm) 140

y=10.9037x + 0.3161

2,00 2,50 3,00 3,50 4,00

Actual birth weight of new born (kg)

Fig. 1 Scatter Diagram of Clinically Estimated Foetal Weight and Actual Birth Weight, n=98

III. RESULTS

Ninety-eight women were included in the study. The
average age was 25.4 years (range 18-36years). The mean
ABW was 2.9kg (range 0.95-4.08kg). 78% of births were in
the reference birth-weight range of 2500-4000g, while 3%
were >4000g and 19% were <2500g.

The median gravida and parity were 1.5 (range 1-4) and 0
(range 0-3) respectively. The mean gestational age was 38.2 +
2.6 (range 28-48weeks).

Fig. 1 shows the scatter diagram of EFW against ABW. The
correlation coefficient between EFW and ABW is strongly
positive (r = +0.9037) and statistical analysis showed the
relationship to be statistically significant. Table II shows the
accuracy and differences in estimations in different groups
such as term and pre-term deliveries according to actual birth
weight. The best estimates for term deliveries were in the
normal reference birth weight range of 2500-4000g, with
59.5% of estimates being accurate. This is higher than the
percentage of accurate estimates in the same weight range for
preterm deliveries, which was 42.9%.

Macrosomic term deliveries were underestimated by a mean
percentage error of -25% whilst low birth weight (LBW) term
foetuses were overestimated by a mean percentage error of
12.7%.

The least accuracy rates were seen in preterm LBW
foetuses (<1500g) at 33.3% of total estimates.

Females were estimated more accurately with a lower mean
percentage error of 2.44% and with a higher accuracy rate of
62.8% compared to males with a mean percentage error of -
9.13% and accuracy rate of 45.5%.

IV.DISCUSSION

There was a strong positive correlation between the EFW
and ABW of the new-borns indicating that overall registrars at
CMC can accurately predict the birth weight using clinical
palpation. Therefore the null hypothesis of no significant
difference between clinical and actual foetal weight is
assumed to be true. The difference between actual and clinical
birth weight followed a normal distribution. However,
clinicians are more accurate in estimating birthweights of term
babies in the normal weight range of (2500-4000g) than pre-
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term babies and tend to underestimate LBW babies and
overestimate high birthweight babies. There may be several
reasons for this trend. As foetal weight cannot be measured
directly, it must be estimated from foetal and maternal
anatomical characteristics. One suggestion is that at a registrar
level, there would be at least 5 years of experience of
estimating birthweight and at least 45-50 deliveries occur at
CMC per day. This contributes to the high overall accuracy.
However, according to a recent study, the level of experience
and type of obstetric profession such as attending
obstetricians, residents and midwives does not influence the
accuracy of clinical EFW [10].

Majority of babies born at CMC are term and within normal
weight ranges, hence the higher accuracy in this category of
deliveries. However, there needs to be an improvement in
accurately estimating weights of pre-term babies as well as
those outside of the normal weight range. Being able to
correctly identify macrosomic and microsomic babies is
essential for optimal delivery. To improve estimation of those
babies outside of the normal weight range, we have suggested
the use of the Johnson’s formula which takes into account
fundal height and maternal weight.

Johnson’s Formula:

Foetal weight (g) = fH (cm) n x 155

where, fH=fundal height, n=12 if vertex is above ischial spine,
n=11 if vertex is below ischial spine. If a patient weighs more
than 91 kg, 1 cm is subtracted from the fundal height.

Belete [11] concluded that accuracy by clinical palpation is
better than the Johnson's method for the lower and average
birth weight range, while in the higher weight category the
Johnson's method appears to be more accurate. Other methods
of estimating foetal weight such as ultrasonography have

shown to not significantly improve accuracy compared to
clinical palpation [9]. They would also be more time
consuming and expensive to conduct. The data also shows that
the weight of female babies were more accurately estimated
compared to male babies and the clinical weight of females
were overestimated whereas the weight for males were
underestimated. Again, the trend for this may be explained by
the fact that Tamil Nadu, where CMC is located, has a greater
female population than male population and the accuracy
could be due to more experience in assessing female babies.

One of the main limitations of this audit was that despite
there being an appropriate sample size for the overall
conclusion, the sample size for each category birthweight was
insufficient. To improve this, it is necessary that this factor is
taken into account when a re-audit is conducted so that there is
a sufficient sample size to power each group. Another
limitation is that the majority of patients in this audit were
within normal ranges for various parameters such as BMI.
Further studies into different populations outside the normal
values need to be done to see whether the same conclusions
can be applied to all populations. A similar audit structure can
be applied to investigate accuracy of EFW to these individuals
outside of the normal ranges for various parameters.

The strengths of this audit included a sufficient sample size
to power the overall conclusion of this study that registrars are
accurate at estimating foetal weight. However, improvements
in accurately estimating babies outside the normal ranges is
required. There is a need to re-audit once the Johnson formula
has been implemented into clinical practice after 6 months to
establish an improvement in accuracy. Further studies
comparing accuracy of different suitable methods to estimate
foetal weight in CMC are also required.

TABLE II
ACCURACY (£10% OF ABW) OF EFW AND DIFFERENCES BETWEEN GENDERS, TERM AND PRETERM DELIVERIES

Number of newborns

Number of EFW within £10% of ABW Mean (%) error

Percentage (%) of accurate EFW

Term deliveries (>37 weeks), n=86

Weight (g)
>4000 3 0 -25 0
2500 - 4000 74 44 -3.7 59.5
<2500 9 4 12.7 44.4
Preterm deliveries (<37weeks), n=12
Weight (g)
2500-4000 2 0 0.5 0.0
1500-2499 7 3 0 429
<1500 3 1 0.3 333
Gender, n=98
Female 43 27 2.44 62.8
Male 55 25 -9.13 455
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