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ABSTRACT

Background: Several methods have been used to estimate fetal birth weight; however two methods seem 
to be more widely accepted by obstetricians - ultrasound estimation and clinical estimation by palpation

Objective: This study sought to determine the accuracy and correlation of  clinical and ultrasound 
estimation of  fetal weight at the Central hospital, Warri, Delta state.

Methods: Sixty pregnant women in latent phase labour, very early first stage labour, or for induction of  
labour were selected for the study. Clinical estimation of  fetal weight and an independent blinded 
ultrasound assessment of  the fetal weight was done. Fetal weigth estimates obtained were compared with 
the actual weight at birth. Accuracy of  estimates and correlation with actual birth weight was calculated.

Results: The Clinical method had a greater mean absolute error (SD) of  estimation of  the actual birth weight when 
compared with the ultrasound scan method (391.08gm vs 63.00 gm). The mean difference between the methods was 
statistically significant (p = <0.001). The Clinical method also had a greater mean percentage error (SD) of  estimation of  
actual birth weight of  when compared to the ultrasound methods (12.50% vs 1.2%). The mean difference between the 
methods was statistically significant (p = <0.001). Furthermore, the ultrasound method of  birth weight 
estimation had a greater positive correlation (0.703) with the actual birth weight than the clinical method. 
This was statistically significant p = <0.001

Conclusion: Ultrasound estimation of  fetal birth weight is better than clinical estimation done by 
residents at the Central hospital, Warri. 
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TABLE 1: CLINICAL AND ULTRSOUND ESTIMATION OF FETAL 
WEIGHT WITH ACTUAL BIRTH WEIGH

Estimation methods  *Mean ± SD  Range  CV  

Clinical  method (g)**  3,985.25 ± 484.30  3,130 –  5,400  12.15

Ultrasound method (g)  3,531.17 ± 437.18  2,500 –  4,600  12.38  

Actual Birth Weight (g)  3,594.17 ± 462.86  2,500 –  4,800  12.88  

*F(ANOVA) = 17.023, df  = 2, 177, p = <0.001, CV= coefficient of  variation.
**Post Hoc test (LSD) = statistically significantly different from the other methods,

TABLE 2: CLINICAL AND ULTRASOUND ESTIMATION OF FETAL WEIGHT

Estimation methods

Mean absolute
error

Mean percentage
error

Estimate within 

± 10% of  birth

± SD (g) ± SD (%) (%) 

Clinical method (g) 391.08 ± 582.26 12.50 ± 19.77 53.3 

Ultrasound method (g) -63.00 ± 347.51 -1.20 ± 10.38 78.3 

p-value* <0.001 <0.001 <0.001 

Mean absolute error = estimate - actual birth weight. SD = Standard deviation
Mean percentage error = (value of  absolute simple error/actual birth weight) x 100.
Estimate within ± 10% of  birth (Accuracy).*t-test.
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TABLE 3: CORRELATION BETWEEN THE ESTIMATION METHODS 
AND ACTUAL BIRTH WEIGHT

Estimation methods 

 
Test statistics 

Estimation methods Actual Birth 

Weight

 
Clinical Ultrasound

   
Clinical method

  

Pearson correlation

  

1 0.162 0.243

Ultrasound method Pearson correlation 0.162 1 0.703

p-value * 0.216 <0.001

*Statistical test of  significance for correlation coefficient. 

TABLE 4: MEAN ABSOLUTE ERROR, MEAN PERCENTAGE ERROR, 
AND ACCURACY BY FETAL WEIGHT GROUPS

Parameters Clinical Ultrasound p-value* 

2,500 -  <4,000  (g)   ( 56 babies)  

Mean absolute error (g) 464.15 ± 600.22 32.92 ± 347.36 <0.001 

Mean percentage error (g) 15.05 ± 20.92 0.49 ± 10.95 <0.001a 

Estimates within ± 10% of  ABW 52.1 75.0 0.003** 

4,000  (g)      (4 babies)     

Mean absolute error (g) 98.83 ± 403.28 188.33 ± 335.30 0.189a 

Mean percentage error (g) 2.31 ± 9.22 4.02 ± 7.42 0.265a 

Estimates within ± 10% of  ABW 58.3 91.7 0.083*** 

*t-test, **Chi-squared test, ***Fisher's exact test
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FIGURE 1: SCATTERPLOT (WITH REGRESSION EQUATION) BETWEEN 
THE CLINICAL METHOD AND ACTUAL BIRTH WEIGHT 

FIGURE 2: SCATTERPLOT (WITH REGRESSION EQUATION) BETWEEN 
THE ULTRASOUND'S METHOD AND ACTUAL BIRTH WEIGHT
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Discussion

In this study, there was a statistically significant 
difference in the accuracy of  fetal weight 
estimation by clinical  method and by 
ultrasound method.  While ultrasound was able 
to estimate 78.3% of  the birth weights within 
10% of  actually birth weight, clinical method 
was only able to estimate 53% of  the 
birthweights  within 10% of  actual birthweigth. 
Furthermore, the margin of  error both in 
absolute mean error and in percentage error 
were greater for clinical method than ultrasound 
method. This is in sharp contrast to findings 
from other studies, for example the study by 
Shittu et al did not reveal any significant 
statistical difference in the accuracy of  clinical 
estimation of  fetal weight and the ultrasound 
estimation of  fetal weight. In their study clinical 
estimation correctly predicted 70% of  
birthweights within 10% of  actual fetal birth 
weight, while the ultrasound prediction was 
accurate in 68%.  Also in another  study, the 
accuracy of  the clinical method to predict within 
10% of  actual birth weight was 72% while that 
of  ultrasound was 74% , the difference was not 
statistically significant.   

The possible explanation of  why there is a 
significant difference in our study could be seen 
in the rather poor ability of  the clinical method 
to accurately estimate the fetal weight in our 
study.  Only in 53% of  our study sample was 
there an accurate estimation clinically of  fetal 
weight within 10% of  actual birth weight. This is 
in sharp contrast to findings of  other studies 
where accurate estimation within 10% of  actual 
birthweight was at least 70%.   However, some 
other studies have reported a clinical estimation 
of  fetal weight accuracy of  between 55% and 
70%  within 10% of  actual birthweigths.  
Several factors can affect the accuracy of  clinical 
method of  fetal weight estimation. Such factors 
include, experience of  the clinician, maternal 
BMI, amount of  liquor and engagement of  fetal 

head amongst others.  In this study clinical fetal 
weight estimation was done by residents who 
were at atleast three years into their residency 
training. Perhaps a better accuracy may have been 
obtained if  it was done by consultants. Baum et al 
found that senior residents could clinically 
estimate fetal weight better that junior residents. 
Furthermore Ben-Aroya et al documented that 
accuracy of  clinical estimation of  fetal weight 
was not only affected by level of  training but also 
affected by residents' fatigue. The delivery rate at 
this  study hospital is about 4500 per annum 
which is relatively high especially compared with 
the few numbers of  residents available.

The accuracy of  sonographic estimation of  fetal 
weight obtained in this study was quite 
comparable to other studies. Of  note, is that the 
sonographic estimation of  fetal weight in our 
study was done by a consultant sonologist. The 
ability to accurately predict fetal weight 
sonologically is influenced by the competence of  
the sonologist. Other factors that could influence 
accuracy include time between scans, fetal age 
and birth age.

Our study showed that sonographic estimation 
of  fetal weight for macrosomic babies had a 
greater margin of  error compared to clinical 
estimation although it did not reach statistically 
significant level.  Although this findings 
collaborates previous studies that showed 
ultrasound estimation of  fetal weight had a larger 
margin of  error , we recognise our limitation of  a 
very small number (four) of  macrosomic babies 
in this subgroup. This may also explains the 
inconsistency of  a 90% prediction within 10% of  
actual birth weight despite a larger mean absolute 
error and mean percentage error.

The better performance of  ultrasound in 
estimating fetal weigth compared with clinical 
estimation was also reflected in the significant 
difference in the correlation coefficient between 
ultrasound estimated fetal weigth and actual birth 
weigth on one hand and the correlation 



coefficient between clinically estimated fetal 
weigth and actual birth weigth on the other hand 
(0.703 vs 0.243; p value < 0.001). This is also 
shown in the scatter plot with ultrasound 
showing a better linear pattern than clinical 
estimation.

This result of  this study is limited in the 
generalizability as the study was conducted 
under the usual situation of  routine care 
obtainable in the hospital. The findings may be 
different in other situations. Furthermore, our 
sample size was not calculated for fetal weight  
subgroup analysis and so we did not have 
adequate numbers for each fetal weight 
subgroups. Infact, our analysis did not have any 
birth weights below 2500gms.

Conclusion

Ultrasound estimation of  fetal birth weight is 
better than clinical estimation done by residents 
at the Central hospital, Warri. Efforts should be 
made in the training of  residents to increase the 
accuracy of  clinical estimation of  fetal weight.  
Furthermore, ultrasound estimation of  fetal 
weight should be the preferred method of  fetal 
weight estimation and obstetricians including 
residents should develop this competence. 
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