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Abstract

Introduction: Birth weight is one of the most significant determinants of neonatal growth and
development. The present study was conducted to find the accuracy clinical method to estimate
foetal weight (FW) and comparison with ultrasound.

Materials and Methods: This was a prospective, comparative study conducted for 2 years.
Study protocol was approved by the ethical committee of institution. Women those submitted
informed consent, with singleton pregnancy, without any maternal complications, known
gestational age, cephalic presentation were included in this research. Johnson’s formula was used
to estimate the FW. Then the participant was then sent to the Radio diagnostics for an obstetric
ultrasound scan with the help of real time B mode scan equipment; biparietal diameter (BPD),
femur length (FL), abdominal circumference (AC) were considered by Hadlock‘s reference table
for FW. Baby was weighed within 2 hours of delivery using spring balance. The data was
expressed in mean and standard deviation (SD) and association was estimated using one way
ANOVA test, post hoc test; P<0.05 was considered statistically significant.

Results: Total 100 antenatal women were included, majority were in 21 — 25 years (57%). The
mean % error between Johnson and Hadlock techniques was not statistically significant.
Statistically there was significant positive correlation between the actual birth weight with
Johnsons (r = 0.730, P< 0.05) and Hadlock (r = 0.891, p = 0.000 < 0.05) techniques, respectively.
Conclusion: In low and middle income countries such as India, do not require modern
technology. An efficient clinician in predicting birth weight by Johnson's formula is sufficient.
This play an important role in labour management.
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Introduction

Growth is the basic fundamental event of and development. Due to the abnormalities
life. Birth weight is one of the most of labour and neonatal complications due to
significant determinants of neonatal growth the extreme birth weight, antenatal
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estimation of foetal weight is important. The
accurate estimation of foetal weight (FW)
helpful in the management, counselling and
optimal route of delivery. Hence the fetal
weight estimation (FWE) is included as a
routine parameter in the antepartum
evaluation [1]. Objective techniques such as
Johnson's formula using fundal height and
maternal abdominal girth used for FEW
[2,3]. Utility of clinical methods for FWE
are limited, few studies only available [4,5].
The present study was conducted to find the
accuracy clinical method to estimate FW
and comparison with ultrasound.

Materials and Methods

This was a prospective, comparative study,
carried in the department of Obstetrics and
Gynecology, Navodaya Medical College
Hospital & Research Centre. Study was
conducted for 2 years, September 2015 to
2017. Study protocol was approved by the
ethical committee of institution.

Women those submitted informed consent,
with singleton pregnancy, without any
maternal complications, known gestational
age, cephalic presentation were included in

this research. Obese women,
polyhydramnios,  ruptured = membrane,
abnormal position, anteparturn
haemorrhage, eclampsia, congenital

abnormalities, with uterine or adnexal
pathology and the noncooperative women
were not considered in this research. Based
on the birth weight, the new borns were
divided into 4 groups; < 2499 gms were
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group 1, group 2 comprises 2500 — 2999
gms, 300 — 3499 gms in group 3 and those
with >3500 gms were group 4.

Johnsons formula was used to estimate the
FW [6]. Then the participant was then sent
to the Radio diagnostics for an obstetric
ultrasound scan with the help of real time B
mode scan equipment, model logic & 100
and sonace — 6000 - C JDS medison. This
equipment uses a convex 3.5MHz transducer
for the sonographic measurement of the
diameter of foetus head, biparietal diameter
(BPD), femur length (FL), circumference of
the abdomen (AC). BPD, AC, FL values
were considered by Hadlock's reference
table which gives an automatic value of FW
using ultrasound [7-9].

Baby was weighed within 2 hours of
delivery wusing spring balance. The
participants were delivered within a week
of ultrasound examination and clinical
estimation of FW. Then the actual FW was
compared with the weight estimated using
Johnsons formula and ultra sound.

Statistical Analysis

The data were analysed using MS excel
sheet and SPSS 21.0 version. Qualitative
data was expressed in proportions; chi
square and Fischers exact were used to find
the association. The quantitative data was
presented in mean and standard deviation
(SD); ANOVA test, post hoc test (Tukeys
HSD) were used to find the association;
P<0.05 was considered statistically
significant.

Results
Table 1: Comparison of actual fetal birth weight with Johnsons and Hadlock
techniques.
Technique used | Mean SD
Actual weight 2980.25 241.19
Johnsons 3035.82 301.90
Hedlock 3023.36 271.51
Statistical analysis | F = 1.144; P>0.05
Statistically not significant
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Table 2: Average error in the foetal weight among the groups in two technique

Group Johnsons Hedlock

Mean SD SE Mean SD SE
Group 2 2849.45 | 285.77 | 45.18 | 2810.48 | 220.26 | 34.83
Group 3 3143.78 | 231.71 | 30.43 | 3151.02 | 188.17 | 24.71
Group 4 3632.50 | 24.75 | 17.50| 3579.00 | 111.72 | 79.00
Mean % error 1.86 1.44
Mean absolute error | 0.06 0.04

Total 100 antenatal women were included in
this research, the mean age of the
participants was 22.25, the mean gestational
age was 38.33+1.131 weeks. Majority of the
participants were in 21 — 25 years (57%) and
primigravidae (62%). Statistically didn’t
find significant difference with actual birth
weight, clinical as well as USG readings
(Table 1).

In Johns techniques, the standard error (SE)
was 45.18, 30.43 and 17.50, respectively in
the groups. Whereas it was 34.83, 24.71 and
79.00, respectively (Table 2). The mean %
error between Johnson and Hadlock
techniques was not statistically significant.
Statistically there was significant positive
correlation between the actual birth weight
with Johnsons (r = 0.730, P< 0.05) and
Hadlock (r = 0.891, p = 0.000 < 0.05)
techniques, respectively.

Discussion

Accurate prediction of FW is very important
for the specialist because it cannot be
measured directly. As per Taylor and Ward
[10] for the survival of the fetus, FW is the
greatest as well as single factor. Mean age of
the women in this study was 22.25 years and
31 members were < 20 years. With this, it is
clear that high prevalence of teenage
pregnancy in this region. Whereas the mean
was reported to be 24.7 years [11].

Ultrasound  has  revolutionized  the
knowledge of fetal medicine, utility had
been increased in the past decade. In
diagnostics, it helps in FW prediction with
great degree of precision [12,13].
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Measurement by using the linear or planar
or both of fetal dimensions in utero is the
greatest advantage of this technique.
Whereas in high risk pregnancy, MRI is
being practiced [14] Biparietal diameter
(BPD) is also popularly discussed technique
in this context [15]. In this research the
mean+SD of actual FW was
2980.25+241.19 kgs. Whereas it was
3035.824+301.90 kgs in Johns techniques and
3023.36+271.51 kgs in hadlock technique;
statistically there was no significant
difference (F = 1.144; P>0.05); (Table 1).

Similar findings were reported by Tiwari et
al [16] So it is clear that the actual FW was
almost similar with the techniques used in
this research. As per the research findings,
estimation of FW using clinical method was
accurate as that ultrasonographic technique.
However, the clinical method overestimated
FW compared to the ultrasonic technique.

In this study, 3 measures of accuracy, actual
foetus weight, the mean % of error and the
mean absolute % error were used for the
statistical analysis. But the mean % error
can mislead because it is total of positive
and negative deviations from actual foetus
weight. Hence there was some reduction
between the actual birth weight and
estimated weight. When the mean error in
the techniques were compared, in group 2
and 3, it was less in Johns technique,
respectively.

Whereas in group 4, the mean error was
more (Table 2); statistically there was no
significant  difference, respectively in
groups. In a study by Shittu et al., the mean
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absolute % error was 9.7% and 9.9%,
respectively; higher error was reported in
ultrasonographic method but there was no
significant difference [17]. Whereas, in
another report, the mean absolute percentage
error was reported to be lower in ultrasound
method and the difference was not
statistically significant. Improvement in skill
and the quality of machine wused for
ultrasound were reported to be the reasons
by the investigators [18].

Conclusion

In low and middle income countries such as
India, do not require modern technology. An
efficient clinician in predicting birth weight
by Johnson's formula is sufficient. This play
an important role in labour management.
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