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ABSTRACT

BACKGROUND

Nearly three fourth of all neonatal deaths and half of infant deaths occur among LBW infants. A progressive increase in both
perinatal mortality and morbidity is observed as birth weight percentile falls. Early detection of intrauterine growth restriction is
therefore important to institute specific treatment wherever possible or appropriately time the delivery. In a developing country
like India, a simple sensitive clinical method is of utmost importance and cost effective. Hence this study is conducted to find the
efficacy of clinical methods in detection of IUGR and estimation of foetal weight in relation to ultrasound.

METHODS

A longitudinal study of 200 low risk pregnant women who are attending the antenatal clinic with dating USG after 24 weeks of
pregnancy were included in the study and serial symphysis fundal height measurements at each antenatal visit are taken.
Suspected cases of growth restriction were subjected to USG for assessment and managed as per institutional protocol. Birth
weight was compared with clinical and sonologically estimated weight. The entire data is statistically analysed using Statistical
Package for Social Sciences (SPSS Ver. 21.0, IBM Corporation, USA) for MS Windows.

RESULTS

The sensitivity, specificity, PPV, NPV and accuracy of clinical method (abdominal palpation), clinical method (SFH), and USG
method (abdominal circumference) USG method (Estimated Foetal Weight) in detecting IUGR was 80-95% and their agreement
with birth weight was statistically significant. The distribution of mean estimated weight by Johnson’s formula is significantly
higher compared to actual mean birth weight (p-value<0.001). The distribution of mean estimated weight by USG is significantly
higher compared to actual mean birthweight (p-value<0.001). Since the mean difference in the weight is relatively lesser with
narrow 95% confidence interval by USG than Johnson’s formula, USG method has relatively better method than Johnson’s formula
for estimation of weight.

CONCLUSIONS

The efficacy of serial symphysio-fundal height measurement was found to be comparable with ultrasound in detection of IUGR. Of
the two methods studied for estimation of foetal weight, ultrasonographic method, i.e,, Hadlock’s formula has better predictable
results in foetal weight estimation, compared to clinical method, i.e., Johnson’s formula.
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BACKGROUND

Intrauterine growth restriction (IUGR) refers to a condition in
which a foetus is unable to achieve its genetically determined
potential size. Small for gestational age (SGA) is defined as
growth at the 10th or less percentile for weight of all foetuses
at that gestational age. Some of the SGA foetuses are
constitutionally small and outcome is good however others
have pathologically restricted growth. Similarly, babies who
are appropriate for gestational age may not be reached its
genetically determined growth potential.
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Hence the detection of IUGR according to its functional
definition is very difficult and needs to identify a population
of foetuses at risk for modifiable but otherwise poor
outcomes. Rossavik and Deter,! first proposed a
mathematical model for foetal growth. So far, the literature
has not provided convincing evidence that the Rossavik
model is superior to computationally simpler models.

Since foetal growth retardation is difficult to assess, Small
for gestational age (SGA) is often used as a proxy for IUGR.
Consequently, fetuses with a birth weight of less than the
10th percentile of those born at the same gestational age or
two standard deviation below the population mean, are
considered growth restricted. However, fetuses which are
less than 3rd to 5th percentile are clinically more relevant
since they are more likely to have adverse effects.2

In India, of the 26 million born every year, 8 million are
LBW infants i.e. around 40% of the global burden of LBW
infants. Nearly three fourth of all neonatal deaths and half of
infant deaths occur among LBW infants. A LBW baby is at
higher risk of both mortality and morbidity compared to the
normal birth weight infants.3 The perinatal mortality rate
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gives an index of obstetric and paediatric services available in
a country. A progressive increase in both perinatal mortality
and morbidity is observed as birth weight percentile falls.4

The early detection of intrauterine growth restriction is
therefore important to institute specific treatment wherever
possible or appropriate timed delivery to reduce neonatal
morbidity and mortality.

Ultrasonography (USG) plays an important role in
identifying growth restricted fetuses and in assessing
intrauterine foetal wellbeing. In a developing country like
India, sophisticated methods of monitoring are not available
in all centers. So, a simple sensitive clinical method like
gravid gram is of utmost importance.s

The serial symphysio-fundal height measurements are
reported by Westiné to have 75 % accuracy in detecting small
for date infants, and symphysio-fundal height measurements
were found to be superior to both HPL and urinary estriol in
detecting retarded foetal growth. Though Clinical palpation
using anatomical landmarks is subjective and has a wide
interobserver difference (Bais 2004) In 1987, Pearce and
Campbell” reported that the sensitivity of the symphysio-
fundal height measurement (76 %) was only slightly less than
that of a single measurement of foetal abdominal
circumference by ultrasound in the third trimester (83 %) in
the detection of intrauterine growth restriction. An
impressive fall in perinatal mortality was demonstrated by
Westin in 1977 following the introduction of the
gravidogram.

SGA fetuses have higher incidence of foetal death, birth
asphyxia, meconium aspiration, neonatal hypoglycaemia. To
prevent or treat the foetal, neonatal and maternal morbidities
and mortalities associated with SGA, accurate estimation of
foetal weight is very important.

There are two common methods to estimate foetal
weight; clinical methods (Includes palpation method, SFH
measurement) and sonographic evaluation. Ultrasound study
forms a very important tool in modern obstetrics. The
accuracy of clinical methods of foetal weight estimation was
similar to sonographic estimation at term.8910 Clinical
methods of estimation of foetal weight has been shown to be
as good as ultrasound at term, giving estimates that are
correct to within 10% of the birth weight in 60% to 70% of
cases.

In developing countries, ultrasonography may be
unavailable or may not be affordable by patients and clinical
palpation of the abdomen in estimating foetal weight requires
considerable experience and training. SFH measurement with
a tape - measure seems a simple clinical method because it is
cheap, readily available, non-invasive and acceptable to
patients.11 Furthermore it is a reproducible technique that is
easily learned.

After taking the SFH yet it still presents problems with
conversion of a measurement to foetal weight estimate. A
prediction formula for birth weight has been first deduced
from SFH by Johnsonet al and they claimed an accuracy
within 240 g in 68 % and 375 gms in 75% among 200 women
examined.1213 It was validated in different countries and
most studies done have confirmed that Johnson’s formula
correctly predicts actual birth weight from 61 to 72 %.141516

A comparative study done in India in 2010 showed that
Johnson’s formula correctly predicts birth weight in 71%
overall.?
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While according to a similar study done in India shows
that Johnson’s formula correctly predicts birth weight in
63.5% overall.1?

Hence this study is conducted to find the efficacy of
clinical methods in detection of IUGR and estimation of foetal
weight in relation to ultrasound.

Aim
To study the efficacy of clinical methods in detection of Intra
uterine growth restriction among low risk pregnant women.

Objectives

1. To assess the efficacy of clinical methods in detection of
IUGR in comparison to USG among low risk pregnant
women

2. To assess the efficacy of Johnson’s formula and
ultrasound in estimation of foetal weight.

METHODS

The present study was carried out as a longitudinal study in,
a tertiary care hospital, Puducherry. Total of 200 low risk
pregnant women who are attending the antenatal clinic with
dating USG after 24 weeks of pregnancy were included in the
study after obtaining written &informed consent.

Detailed history including age, parity, booking status,
obstetrical, gynaecological, past, personal & family history is
taken. Period of gestation calculated by menstrual age were
confirmed with dating USG. In addition to routine obstetric
examination serial symphysis fundal height measurements at
each antenatal visit are taken from 24 weeks onwards.

The women are examined supine after emptying their
bladders. Symphysis fundal heights are measured with a non-
stretch centimetre tape which gives foetal growth in weeks of
pregnancy. Measurements are taken from the uterine fundus
to the symphysis pubis according to the method described by
Westin at different weeks of gestation from 24 weeks until
delivery. At least five readings are taken per patient and
plotted on a graph. These measurements were plotted on
maternal symphysis-fundus growth chart

Fetuses were suspected to be growth restricted when the
graph showed either a flattening or falling trend or the
measurement was below 10th percentile in the graph.

Those fetuses found to be small for gestational age as
determined by serial SFH measurements were subjected to
serial ultrasound examination for detection of growth
restriction babies. Subjects who are diagnosed to have I[UGR
will be managed as per institution protocol. Other normal
growth patients will be subjected to USG at 32 weeks to
confirm the normal growth. Final USG will be done prior to
delivery for Abdominal circumference and EFW. Birth weight
of all the babies will be noted down for the comparison with
estimated birth weight by JOHNSON ‘s formula and USG.
Estimated foetal weight were compared with the weight of
the baby at birth to compare the efficacy of both methods.

Foetal weight at birth for various gestational ages at
delivery was taken according to the graph plotted for the
south Indian population from Kerala as shown in the figure
below.
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MATERNAL SYMPHYSIS - FUNDUS GROWTH CHART
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Total SGA AGA/LGA p-Value
No. (51) (149)

(200) | No. % No. %

Gestational | 35-36 18 6 333 12 66.7
Age 37-38 82 33 40.2 49 59.8 | 0.001™

in Weeks 239 100 12 12.0 88 88.0
Mode of | Vaginal 110 32 29.1 78 70.9 0,254

Delivery LSCS 90 19 21.1 71 78.9 }

p-Value by Chi-Square test. p-value<0.05 is considered to be statistically
significant. ***p-value<0.0011 (Highly Significant).NS - Not significant

Table 2. Distribution of IUGR according to POG and Mode of
Delivery

Figure 1. Maternal Symphysis-Fundus Growth Chart
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p-Value by Chi-Square test. p-value<0.05 is considered to be statistically
significant. ***p-value<0.001 (Highly Significant) *p-value<0.05
(Statistically Significant). Cohen-Kappa Statistics for testing agreement
between two techniques.

Figure 2. Birth Weight Nomogram for South Indian Population
from Kerala

Table. Diagnostic Efficacy Indices of Various Clinical and USG
Investigations According to Birth Weight in The Detection of IUGR
Along with Statistical Measures of Agreement (n= 200).
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p-value by Chi-Square test. p-value<0.05 is considered to be statistically
significant. ***p-value<0.001 (Highly Significant) *p-value<0.05
(Statistically Significant). Cohen-Kappa Statistics for testing agreement
between two techniques.

Table 4. Diagnostic Efficacy Indices of Various Clinical
Investigations according to USG (Estimated Foetal Weight) in The
Detection of IUGR Along with Statistical Measures of Agreement
(n=200)

Estimated Foetal Weight |Difference (gm) | Difference (gm)

RESULTS

Sociodemographic Total SGA AGA/LGA

Factors No. (51) (149) p-Value
(200) | No. % No. %

<19 31 | 11 | 355 | 20 | 645 |0413%
Age 20-25 78 | 17 | 218 | 61 | 782
(vears) 26-30 64 | 15 | 234 | 49 | 766
>30 22 7 | 318 | 15 | 682

11 10 2 | 200 8 80.0 |0.342%s
111 53 9 | 170 | 44 | 830
SES Class v 121 | 36 | 298 | 85 | 702
v 16 4 | 250 | 12 | 750

1 77 | 23 | 299 | 54 | 701 |0.258%
2 59 | 14 | 237 | 45 | 763
3 38 6 | 158 | 32 | 842
Gravida 4 15 3 | 200 | 12 | 800
5 11 5 | 455 6 54.5

140-144 | 23 | 17 | 739 6 261 |0.001™
“flgltg]ftr 145-149 | 32 | 13 | 406 | 19 | 594
(Cms) | 150-154 | 84 | 17 | 202 | 67 | 798
>155 61 4 6.6 57 | 934

Mother <40 15 9 | 600 6 400 | 0.005"
Pre 40-44 69 | 20 | 290 | 49 | 710
Pregnancy | 45-49 47 | 10 | 213 | 37 | 787

Weight

In Kg >49 69 | 12 | 174 | 57 | 826

<185 69 | 13 | 188 | 56 | 81.2 |0.395%
gy |185-229| 88 | 26 | 295 | 62 | 705
23.0-249| 25 6 | 240 | 19 | 760
25.0-299| 18 6 | 333 | 12 | 667

Kg weight <6 19 | 10 | 526 9 474 |0.0027
Gain in 6-9 121 | 33 | 273 | 88 | 727
Pregnancy | 10-14 60 8 13.3 52 86.7

(gm) BY [Johnson’s-Birth [USG-Birth
Mean * SD (n=200) Weight] Weight]
Birth
Johnson’s USG w;ight Mean p- Mean p-Value
Formula 95 % CI)| val 95 % CI
ormu (Actual) ( % CI)| value | ( o0 CI)
130.2 44.3
Zizi‘(})i fi:}:}; Zéf)if)i [102.0 to |0.001™"| [18.6to |0.001™
' e : 158.4] 69.9]

p-value by Chi-Square test. p-value<0.05 is considered to be statistically
significant. NS-Not Significant, **p-value<0.01 (Statistically Significant).
***p-value<0.001 (Highly Significant).

p-value by Paired t test. p-value<0.05 is considered to be statistically
significant. ***p-value<0.001 [Highly Significant]

Table 1. Distribution of IUGR According to Sociodemographic
Factors
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Table 5. Comparison of Mean Difference Between Johnson’s
Formula and USG Estimated Foetal Weight with Actual Birth
Weight
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Statistical Analysis

The data on categorical variables is shown as n (% of cases).
The statistical significance of inter-group difference of
distribution of categorical variables is tested using Chi-
Square test or Fisher’s exact probability test. The diagnostic
efficacy indices such as sensitivity, specificity, positive
predictive value (PPV), negative predictive value (NPV) and
accuracy is determined for detection of IUGR by clinical and
USG methods against birthweight as a gold standard. The
statistical agreement between the methods is tested using
Cohen Kappa Statistic.

The entire data is statistically analysed using Statistical
Package for Social Sciences (SPSS Ver. 21.0, IBM Corporation,
USA) for MS Windows.

Institute ethical committee clearance certification was
sought and obtained before the study was begun.

Relevant Tables

The sensitivity, specificity, PPV, NPV and accuracy of clinical
method (Abdominal palpation) in detecting IUGR was 86.3%,
87.9%, 70.9%, 94.9% and 87.5% respectively the agreement
between clinical method (Abdominal palpation) and Birth
weight was statistically significant (Kappa value =0.693, p-
value <0.001).

The sensitivity, specificity, PPV, NPV and accuracy of
clinical method (SFH) in detecting IUGR was 84.3%, 97.3%,
91.5%, 94.8% and 94.0% respectively the agreement
between clinical method (SFH) and Birth weight was
relatively higher and statistically significant (Kappa value
=0.838, p-value <0.001).

The sensitivity, specificity, PPV, NPV and accuracy of USG
method (abdominal circumference) in detecting IUGR was
88.2%, 93.3%, 81.8%, 95.9% and 92.0% respectively the
agreement between USG method (Abdominal circumference)
and Birth weight was statistically significant (Kappa value
=0.795, p-value <0.001).

The sensitivity, specificity, PPV, NPV and accuracy of USG
method (Estimated Foetal Weight) in detecting IUGR was
92.2%, 81.2%, 62.7%, 96.8% and 84.0% respectively the
agreement between USG and Birth weight was statistically
significant (Kappa value =0.635, p-value <0.001).

The sensitivity, specificity, PPV, NPV and accuracy of
clinical method (abdominal palpation) in detecting IUGR was
61.3%, 87.2%, 74.2%, 78.9% and 77.5% respectively the
agreement between clinical method (Abdominal palpation)
and USG (EFW) was statistically significant (Kappa value
=0.503, p-value <0.001).

The sensitivity, specificity, PPV, NPV and accuracy of
clinical method (SFH) in detecting IUGR was 57.3%, 96.8%,
91.5%, 791% and 82.0% respectively the agreement between
clinical method (SFH) and USG (EFW) was statistically
significant (Kappa value =0.585, p-value <0.001).

The distribution of mean estimated weight by Johnson’s
formula is significantly higher compared to actual mean
birthweight (p-value<0.001). The mean difference between
the two methods is 130.2 gms with 95% CI of mean
difference being 102.0 to 158.4 gms.

The distribution of mean estimated weight by USG is
significantly higher compared to actual mean birthweight (p-
value<0.001). The mean difference between the two methods
is 44.3 gms with 95% CI of mean difference being 18.6 to 69.9
gms.
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Since the mean difference in the weight is relatively lesser
with narrow 95% confidence interval by USG than Johnson’s
formula, USG method has relatively better method than
Johnson’s formula for estimation of weight.

DISCUSSION

IUGR is one of the most important obstetrical complication
which is contributing to the perinatal and neonatal morbidity
and mortality. It is often under diagnosed complication
especially in low risk pregnancies. The key step in prevention
of foetal growth restriction (FGR) in low risk pregnancies is
suspicion and early recognition. The regular assessment of
growth can be done by various clinical and sonological
methods. Sonological methods are found to be superior to
clinical methods which are linked with expertise and cost.
Cost effective health care interventions are need of the hour
to reach the developmental goals in India. The key to
management is likely to be optimizing the conditions of
delivery and neonatal care by timely referrals. Hence this
study was planned to find the efficacy of clinical methods in
detection of fetuses with intrauterine growth restriction.

In this study 200 Antenatal women attending antenatal
OPD in a tertiary care center were included for final analysis.
We observed that age, socioeconomic status and gravidity of
the mother did not have any statistically significant
correlation with IUGR occurrence.

Though adolescent and elderly age group showed as a
risk factors for IUGR in several studies!8-23 in our study we
observed only slight rise in incidence but NS statistically.
Mumbare et al24 and Acharya D et al25 had similar results.

According to a study conducted by Muhammad et al? in
Pakistan Low SES of mothers was found to be significantly
associated with IUGR.(OR=2.5, CI=1.4-4.4) Whereas a study
conducted in Brazil2é showed a contradictory result.

In a study conducted by Ashwani N et2! al high prevalence
of SGA babies is seen in multigravida. Majority of the
studies?7-29 shows primigravida as a risk factor for IUGR
however a study conducted in Nepal3? showed no such
difference.

Maternal height, prepregnancy weight, and weight gain
during pregnancy are found to be risk factors in our study
whereas BMI did not show such correlation. In present study
highest incidence of IUGR is associated with low maternal
height and the association is consistent even with different
studies.19-21,24,27,31

In present study the highest incidence of IUGR was seen
in maternal pre pregnancy weight <40 Kgs. (60%) and least
among if maternal pre pregnancy weight >49 Kgs. (17.4%)

The association is consistent with different
studies.19,24,27.31

In the present study the distribution of prevalence of
IUGR (as assessed by birthweight) did not differ significantly
across various maternal BMI groups in the study group (p-
value>0.05).

In the present study the maximum incidence of FGR was
found in women with weight gain less than 6kg (52.6%) A
similar conclusion was seen in several studies.32-34

There was a significant association of preterm delivery
and foetal growth restriction according to this study (p-value
<0.001).

In a retrospective analysis done by Gogiia TE,35 was
documented that preterm birth is one of the risk factors of
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IUGR.A German study36 also quoted association of preterm
delivery with IUGR. Zeitlin J37 stated that the relationship
between growth restriction and preterm delivery is strongest
for preterm births before 34 weeks of gestation. However, in
this study most of the preterm births were induced for
reasons other than premature rupture of membranes and the
difference was observed in this group of premature infants.
Hence the complication of pregnancy which resulted in
iatrogenic preterm births may be the cause of intra uterine
growth restriction rather than prematurity. However, the
most common indication for caesarean section in women
with growth restricted babies was foetal distress. In a study
by Driul L et al38, it was found that women with intrauterine
growth restriction underwent caesarean sections more often
than women with appropriate foetal growth selected as
controls (P<0.05).

Clinical Methods

Fundal height measurement by abdominal palpation is used
historically to assess the growth of the fetus. With advent of
Ultrasound, it lost its importance. However, in developing
countries its role cannot be overlooked as USG is not feasible
everywhere. Hence it is still considered as important tool for
screening of FGR and recommended by some guidelines3® in
suspecting FGR

In the present study the sensitivity of abdominal
palpation was 86.3% and specify was 87.9%. Positive
predictive value was 70.9% and negative predictive value
was 94.9% and the association was found to be stastically
significant.

Rosenberg# in his study 73 (32%) were suspected
prenatally by abdominal palpation in a population of low and
high-risk pregnancies whereas Kean and Liu selected a low
risk for SGA as a study population and 61 women were
suspected and 25 of these were SGA, sensitivity was 19%,
specificity 98%. Hall et al4! described a detection rate of 44%,
sensitivity of 43.9%, specificity of 87.8% due to antenatal
detection” on inspection and palpation” in a combined low
and high-risk group of 1884 women.

The sensitivity of serial symphysio-fundal height
measurements was found to be 84.3% and the specificity was
found to be 97.3%. The positive predictive value was found to
be 91.5% and negative predictive value found to be 94.8%.

McDermott et al, in their review in the general
population, found detection rate of FGR between 17% and
93% and a sensitivity of 65%, for a 50% false positive rate.
The wide variations are due to the methodology used and the
presence of factors like high maternal BMI, uterine tumours
(Leyomioma) or multiparity.4243

In 1999, Gardosi and Francis showed that detection rate
of growth abnormalities can be doubled by plotting SFH on
customized charts.#4 Morse et al. presented a standardized
protocol of SFH measurement by using non-elastic tape and
plotting the values on customized charts doubled the
detection rate of SGA.Despite the increased rate he showed a
reduction in referrals for further investigation, by plotting on
customized growth charts. hence there is reduction in false
positives by using customised charts This finding
corresponds to the reduction of false-positive diagnoses of
IUGR based on EFW growth curves plotted on customised
charts.3944 but the 2012 Cochrane analysis by Peter et al.
showed no benefit of using SFH for the detection of FGR, none
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the less fundal height measurements plotted on customised
growth charts are still recommended by the RCOG Green Top
Guidelines.4546

In various studies the sensitivity of detection of foetal
growth restriction by serial symphysio-fundal height
measurement ranged from 26.6% (Perrson) to 92.5% by a
study conducted at Madurai, India. The highest specificity for
serial symphysio-fundal height measurement was found to be
99% by Muylder. The positive predictive value in various
studies had a wider range of values, ranging from 14%
(Challis#7) to 90.6% (Walraven48). In the present study the
negative predictive value was similar to the reports in
literature.

Ultrasound

In the present study the sensitivity, specificity, PPV, NPV and
accuracy of USG method (Abdominal circumference) in
detecting IUGR was 88.2%, 93.3%, 81.8%, 95.9% and 92.0%
respectively the agreement between USG method (Abdominal
circumference) and Birth weight was statistically significant
(Kappa value =0.795, p-value <0.001).

The sensitivity, specificity, PPV, NPV and accuracy of USG
method (Estimated Foetal Weight) in detecting IUGR was
92.2%, 81.2%, 62.7%, 96.8% and 84.0% respectively the
agreement between USG and Birthweight was statistically
significant (Kappa value =0.635, p-value <0.001).

Baschat and Weiner#® showed that a low AC percentile
had the highest sensitivity (98.1%) for diagnosing IUGR
(birth weight <10th percentile). The sensitivity of EFW (birth
weight below the 10th percentile) is 85.7%; however, an AC
below the 2.5 percentile had the lowest positive predictive
value (36.3%), while a low EFW had a 50% positive
predictive value.

Pearce?” showed that the sensitivity of the AC
measurement (83%) was slightly better than that of the SFH
measurement (76%) but this difference was not statistically
significant. Each test had a false positive rate of about 60%
which is comparable with clinical assessment.

In the present study Ultrasound machine is calibrated
with Hadlock’s data and the results are statistically significant
and useful in detection of IUGR in the study population.

However, Mikolajczyk et al50 reported that the use of
Hadlock reference ranges would lead to 60% of newborns in
India being classified as small for gestational age.

Vinod K Paul et al5! in a study concluded that among the
multitude of foetal growth charts available, none fulfils the
requirements of an ideal foetal growth chart for our country.
For a nation of our magnitude and diversity, it is desirable
that we develop our own foetal growth standards based on
carefully selected subjects, using robust techniques for
tracking foetal biometry, and strong statistical methods.

Estimated Foetal Weight

Mean Weight Distribution

The mean foetal weight with Johnson'’s formula between was
2897.4 g and the mean foetal weight with USG (Hadlock’s
formula) is 2811.7g. The mean actual birth weight was
2767.4g. The mean difference in the weight is relatively lesser
with narrow 95% confidence interval by USG than Johnson’s
formula, USG method has relatively better method than
Johnson’s formula for estimation of weight. The observation
is comparable with different studies
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The mean foetal weight using Hadlock’s formula in
present study is comparable to Alnakash et al.52 The
difference with actual birth weight is comparable to
Ashrafganjooei et al.53 The mean foetal weight using
Johnson’s formula is comparable to Parvin et al.54 The present
study shows that the mean birth weight of Hadlock’s formula
is closest to the mean of actual birth weight, the difference
being 44.3 gms whereas in Johnson’s formula, difference is
130.2 gms. Thus Hadlock’s formula is more accurate in
predicting the actual birth weight.

Also, majority of birth weights are distributed between
2.5 to 3.5 kg which is comparable to Amritha et al,17 Shittu et
al,5> Watchree et al.1

Standard Deviation Distribution

The standard deviation from the mean is least with Hadlock’s
formula which is 488.8 gms whereas with Johnson'’s formula
it is 501.0 gms. The results are comparable to most studies
such as Amritha et al,1” Alnakash et al, Ashrafganjooei et als3
and Chauhan et al.56 Whereas Mario et al had standard
deviation less with Johnson’s formula than Hadlock’s formula.

CONCLUSIONS

The efficacy of serial symphysio-fundal height measurement

was found to be comparable with ultrasound in detection of

IUGR. Hence maternal symphysis growth chart being a

simple, inexpensive and sensitive screening test, its routine

use should be emphasized for detection of IUGR in a

developing country like India where health institutions with

sophisticated technology are often inaccessible to majority of
women. This method could also be taught to the paramedical
personnel who can use this method to monitor foetal growth
in the periphery so that cases of growth restriction can be
referred early to tertiary level centers where they can benefit
from more sophisticated diagnostic and therapeutic aids and
good neonatal set up. It is a less cost-effective method and
can be practiced more widely and does not require special
training or expertise. Of the two methods studied for

estimation of foetal weight, ultrasonographic method, i.e.,

Hadlock’s formula has better predictable results in foetal

weight estimation, compared to clinical method, ie,

Johnson'’s formula.

Recommendations-

1. Symphysio-fundal height measurements plotted on
customised growth charts are recommended as an initial
screening tool for intra uterine growth restriction.

2. We need to frame an ideal foetal growth chart for our
country.
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