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INTRODUCTION 

Knowledge of fetal weight is important in the 

management of labor and delivery, especially in high risk 

pregnancies. For instance, the management of diabetic 

pregnancies, vaginal delivery after a previous caesarean 

section and breech presentation are influenced by the 

estimated fetal weight.1,2 

Both low and high birth weights are associated with high 

risk of maternal and newborn complications during labor 

and puerperium.3,4. Accurate fetal weight estimation helps 

the care giver decide when to allow vaginal delivery, 

perform caesarean section or transfer a patient to a higher 

centre.5,6 

Although ultrasound estimation of fetal weight is 

reasonably sensitive, it is not readily available in many 

hospitals particularly in developing countries.7 This is due 

to paucity of ultrasound, technical know-how, and high 

cost of the machine as well as poor electric power 

supply.8 Therefore, need to develop a reliable clinical 

method for estimating fetal weight.  

There are many clinical formulae for estimating fetal 

weight, but each has its limitations. To minimize these 
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ABSTRACT 

Background: Accurate fetal weight estimation is important for pregnancy and labor management. Clinical formulae 

are easy to use but have not been extensively studied. The use of the product of symphysiofundal height (SFH) and 

maternal abdominal girth (MAG) has been notorious for overestimating fetal weight, hence the need for its 

modification and production of pictorial chart for easy usage. The objective was to derive new Clinical Formulae and 

Tricolor birth weight predicting chart (TBPC) at term 

Methods: This is a cross sectional study done in the labor ward of Nnamdi Azikiwe University Teaching Hospital, 

(NAUTH) Nnewi, Nigeria between 1st July, 2011 and 31st December, 2011. A cross section of pregnant women at 

term with singleton who presented in labor ward for delivery was recruited for the study. The data collected were: the 

gestational age, maternal weight, MAG, SFH and birth weight (BW). Analysis was with SPSS version 16.  

Results: The new simple formula and the simple regression equation for predicting birth weight (BW) are  

BW = SFH (MAG - 7), (BW) =1000+ 0.7SFH (MAG- 7) respectively. TBPC was constructed for estimating birth 

weight. 

Conclusion: New formula, simple regression equation and TBPC are for birth weight estimation. The TBPC should 

be used in peripheral centers and referral made when necessary to a higher centre. 
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limitations, these formulae need review and modification 

from time to time. With this, a new clinical formula may 

be developed that will compete favorably with ultrasound 

in predicting fetal weight and hence the problems of 

estimating fetal weight will be solved in the developing 

countries like ours. 

Clinical formulae mainly depend on SFH and most of the 

available data on SFH relate to Caucasian women and 

little information is available from measurement in 

African women, who are shorter; and whose angle of 

pelvic inclination is different resulting in non-

engagement until labor is well-advanced,9 hence the need 

to conduct the study in our women.  

The use of the product of SFH and MAG is notorious for 

overestimating fetal weight; hence the need for 

modification to reduce its overestimation of birth weight. 

Ojwang et al., (1980), in central Africa used the product 

of SFH and MAG (both in cm) but MAG was measured 

at the highest circumference of the abdomen.1,10,11 He did 

not consider the maternal weight or the fetal engagement. 

He obtained a fairly acceptable predictive value but with 

considerable variation from the mean. To further simplify 

this, Dare et al.,10 at Ile- Ife in Nigeria ,used a product of 

SFH and MAG measured at the levels of the umbilicus 

(in cm), and the result expressed in grams, to estimate 

fetal weight at term. The formula is simpler and the 

estimate correlated well with the actual birth weight. 

Dare noted overestimation of fetal weight using this 

formula. It is observed that the use of the product of SFH 

and MAG tends to overestimate fetal weight,10 this is 

important as it alerts the care giver beforehand. But this 

overestimation is much and hence can give a false alarm. 

There is need to reduce this false alarm and increase its 

predictability. Since maternal abdominal girth correlates 

less with fetal weight, than SFH does,7,12 so the MAG is 

the major source of error in using the formula. Therefore 

there is need to reduce its contribution in birth weight 

estimation by subtracting a factor from it. This study is 

set to find this correction factor, BW = SFH (MAG-X), 

where X is the factor. Converting this new formula into 

pictorial chart for easier application for the less 

mathematical group of health workers is important. 

METHODS 

A cross section of pregnant women at term with singleton 

who presented in labor for delivery/elective caesarean 

section/induction of labor was recruited. This was study 

done in the labor ward of NAUTH Nnewi, South East, 

Nigeria between 1stJuly, 2013 and 31st December, 2013, 

after ethical committee clearance 

The inclusion criteria  

 live term singleton pregnancy or fresh stillbirth 

 Longitudinal lie 

 Presenting part not engaged 

 Maternal weight ≤ 95kg. 

The exclusion criteria 

 Uterine fibroid/Adnexal mass 

 Polyhydramnios/oligohydramnios  

 Rupture of membranes  

 Antepartum hemorrhage 

Data collection 

Information on age, parity and gestational age were 

obtained. The maternal weight, SFH and MAG were 

measured and after delivery, the actual birth weight was 

obtained, and all were recorded in the proforma. 

Clinical measurements 

The SFH was taken with a simple metric tailors’ tape 

made of non-elastic material, after emptying the bladder. 

With the patient in the supine position, heads slightly 

raised and the legs straight, the measurement was taken 

from the upper border of the pubic symphysis in the 

midline to the highest point of the uterine fundus, after 

the fundus had been defined by light palpation exerted in 

a plane at right angle to the abdominal wall. The 

measurement recorded in cm to the nearest 0.5cm. 

The MAG was taken with the same tape at the level of the 

umbilicus at the end of a normal expiration during uterine 

relaxation and recorded in cm to the nearest 0.5cm. 

Pelvic examination was done to evaluate the station. The 

interval between these measurements and the delivery 

was within 24 hours. 

Maternal weight measurement was done using weighing 

scale after correcting zero-error and recorded to the nearest 

0.5kg. 

Baby weight measurement: The baby’s weight at delivery 

was taken using weighing scale after correcting for zero-

error within 12 hours of delivery. 

Data Analysis 

The analysis was with SPSS version 16. Descriptive 

statistics were calculated for continuous variables. The 

simple equation was obtained by equating the mean birth 

weight to the mean values SFH and MAG in this 

equation, SFH (MAG-X), and the value of X was 

determined. Linear regression model was the correlation 

between the estimated birth weight, SFH (MAG-X), and 

the birth weight.  

From simple regression equation, TBPC was produced 

putting the intercept of 1000 and slope of 0.7 into 

consideration. The values of SFH (MAG-X) 

corresponding to 4000gm and 2500gm were also 

considered. In TBPC, EBW <2500gm was painted blue, 

while that between 2500gm and 3999gm was GREEN. 

EBW ≥4000gm was painted. 
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RESULTS 

Three hundred patients were recruited (Table 1). The 

parity ranged from 0 to 6 while the maternal weight 

ranged from 50 to 95kg with the mean value of 

74.77±10.65kg. The SFH and MAG ranged from 27 to 

63cm and 35 to 120cm while their mean values were 

36.86±3.745cm and 98.88±9.259cm respectively. The 

birth weight ranged from 2300 to 4750g with a mean of 

3364±492.24g. 

Table 1: The range and mean of the participants. 

Parameters No. Minimum Maximum Mean 
Std. 

Deviation 

Parity 300 0.0 6.0 1.421 1.2859  

Mwt (kg) 300 50.0 95.0 74.774 10.6575 

SFH (cm) 300 27.0  63.0 36.865 3.7445 

MAG (cm) 300 35.0  120.0 98.885  9.2592 

Bwt (g) 300  2300.0 4750.0 3363.50 492.2362 

Mwt=maternal weight, SFH=Sphysiofundal height, 

MAG=maternal abdominal girth, Bwt=birth weight, 

Std=standard deviation. 

The mean birth weight was equated to the mean values 

SFH and MAG in this equation, SFH (MAG-X). 

Therefore Mean BWT = Mean SFH (Mean MAG – X),  

3,364g = 36.865 (98.885 –X) cm, 

X =7.6cm. The value of X was found to be 7.6cm. 

To reduce overestimation, without eliminating it 

completely; the X value is taken as 7cm.  

The new formula is therefore Birth weight (g) =              

SFH (MAG – 7) cm……………………………………(1) 

Table 2 demonstrated the regression equation of the birth 

weight and the estimated birth weight, SFH (MAG-7). 

The regression of the birth weight against the estimated 

weight was done to obtain a simple regression equation.  

BW= 1000 + 0.7 SFH (MAG -7) gram…………….. (II) 

 

Table 2: Simple regression equation from mean birth weight and mean estimated birth  

weight, SFH (MAG – 7). 

Coefficientsa 

Model 
Unstandardized Coefficients 

Standardized 

Coefficients t Sig. 

B Std. Error Beta 

1 
(Constant) 1000.385 211.941  4.831 .000 

formula 0.700 0.062 0.708 11.160 .000 

a. Dependent Variable: Birth wt 

From the simple regression equation, Birth weight = 1000 

+ 0.7SFH (MAG – 7), where 1000 is the intercept, 0.7, 

the slope. With the actual birth weight on the y-axis and 

estimated birth weight on the x-axis, a birth weight 

predicting chart was constructed as in Figure 1. 

 

Figure 1: Tricolor Birth weight predicted chart 

(TBPC). 

Table 3: The error margins of the different formulae. 

Formulae 
EBW 

(grams) 

Error margins 

(grams). 

EBW - Birth  

weight 

SFH x MAG 

SFH(MAG – 7) 

Simple Regression equ. 

Graph 

3649 

3391 

3374 

3370 

285 

27 

10 

6 

EBW= estimated birth weight 

Table 3 showed the mean error margins of various 

formulae, it demonstrated the difference between the 

estimated birth weight of each formulae and the birth 

weight, 

The error margin of the four formulae, where the mean 

actual birth weight= 3,364g, mean SFH =36.9cm, mean 

MAG =98.9cm. This shows that SFHXMAG has the 
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highest error margin (285g) while the new formula, 

simple regression equation and the tricolor chart have 

minimal error margins of 27,10 and 6grams respectively. 

DISCUSSION 

Equipped with information about the weight of the fetus, 

the obstetrician is able to pursue sound obstetric 

management thus decreasing perinatal morbidity and 

mortality. Despite its limitations, clinical methods of 

assessing the fetal weight are still the simplest, cheapest 

and the most readily available.  

This simple formula, SFH (MAG-7), is similar to that of 

Dare et al10 where the EBW was the product of SFH and 

MAG (both in cm) expressed in grams, except that before 

the multiplication, the correction factor, 7, was subtracted 

from MAG. This reduces the much overestimation of 

birth weight by Dare’s formula. Although, Dare argues 

that the overestimation helps local staff for earlier 

referral, but this overestimation is much and it raises false 

alarm that most of the patients referred, deliver normal 

size babies, therefore there is the need to reduce the false 

alarm. Some degree of overestimation was allowed in this 

new formula as 7 instead of 7.6cm was used as correction 

factor. 

There was a good correlation between the EBW, SFH 

(MAG-7), and the birth weight of the babies (3391g vs. 

3363g), with a simple regression equation of BW 

=1000+0.7SFH (MAG-7) grams. This is expressed as that 

addition of 1000g to the product of EBW and 0.7. This 

gives more precise estimated birth weight than the simple 

formula, SFH (MAG-7), but it is more cumbersome. This 

is similar to the simple regression equation produced by 

Helmut et al.13 in Sweden (1985): BW 

=1229+0.65(SFH*MAG), except that the correction 

factor was considered in this new formula.  

Because of the cumbersomeness of this regression 

equation, it is reduced to pictorial form to make it attractive 

for local health workers that may not be so good in 

mathematics. This TPBC was produced with 1000g as the 

intercept and 0.7 as the slope. In its usage, the EBW, SFH 

(MAG-7) in x-axis was correlated to the birth weight in the 

y-axis e.g. the EBW of 2,143g and 4,286g correlated with 

the birth weight of 2,500g and 4,000g respectively. 

Therefore the EBW < 2,143g or ≥ 4,286g should be 

referred for expert management. This chart combines both 

overestimation and underestimation depending on the level 

of the EBW. EBW equals the birth weight at the level of 

3,250g; above this, it tends to overestimate the birth weight 

and below, it underestimates. This unique feature is of 

great advantage in that it alerts the health worker earlier 

enough of macrosomia, so also that of low birth weight. 

When the EBW <2,143g or ≥4,286g, it signifies low birth 

weight and macrosomia respectively. The normal EBW for 

delivery in the primary health centers falls between 2,143g 

and 4,286g; any value outside this range is for referral. 

The TBPC is a landmark achievement in the management 

of labor; it is a pictorial chart and simple to use. It has 3 

zones – Blue, green and red zones. The blue and red 

zones represent the low birth weight and macrosomia 

respectively while the green zone represents the normal 

birth weight. Midwives at the peripheral centre should 

refer any woman with estimated birth weight that falls 

under blue and red zones as low birth weight and 

macrosomic babies respectively to a higher centre. The 

midwives should only manage those pregnancies whose 

expected birth weight is in the green zone. This chart is 

invaluable in the prediction of birth weight and referral 

from primary health centers. It will help in the reduction 

of maternal and perinatal morbidity and mortality in our 

health system.  

CONCLUSION 

New formula, SFH (MAG-7), Simple regression 

equation, 1000 + 0.7SFH (MAG- 7), and TBPC are for 

birth weight estimation. TBPC should be used in the 

peripheral centers by the midwives in the prediction of 

birth weight and referral made when necessary to a 

higher centre. This will reduce perinatal and maternal 

morbidity and mortality. Further studies are however, 

necessary to improve on the accuracy of this new formula 

and compare it with ultrasound in predicting birth weight. 

This is important for developing countries like ours 

where ultrasound and expertise are not readily available.  

Limitations  

It was difficult weighing patients in advanced labor. 

Some of the patients had much adipose tissue deposited 

at the anterior abdominal wall, even though they are not 

obese. 
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