[ Exploring Maternal Nutrition and its Impact on Fetal Growth Patterns in Urban
Communities: A study on Pregnant Women in Ojo, Lagos State, Nigeria

ABSTRACT

Accurate estimation of fetal weight is crucial for prenatal care and decision-making. This study
aimed to develop a fetal anthropometric model using ultrasound measurements to estimate fetal
weight between 20-40 weeks of gestation in Ojo, Lagos State. A longitudinal study of 300
pregnant women was conducted, with obstetric ultrasoundscans images. Fetal biometric
parameters (biparietal diameter and head circumference) were measured and correlated to
estimate fetal weight using Hadlock’s formula. Regression analysis was used to develop a
predictive model for estimating fetal weight. From the results,there was a negative correlation
between fetal biometric parameters and estimated fetal weight (R2 = 0.113, p < 0.001). This
study provides a reliable and accurate method for estimating fetal weight in the Nigerian
population, enhancing prenatal care and obstetric decision-making.
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INTRODUCTION

Anthropometry is a branch of anthropology that deals with the measurement of human
individuals (1). It has been used for identification with the purpose of understanding human
physical variation and in various endeavors to correlate physical with racial and physiological
traits. This process entails the systematic evaluation of the physical characteristics of the human
body, focusing on dimensions that describe body size and shape (2). Due to the limited
effectiveness of traditional methods for assessing living standards, anthropometric history has
proven to be a valuable tool for historians seeking to address pertinent inquiries. Anthropometric
measurements are non-invasive quantitative body measurements that offer a valuable evaluation
of nutritional status in individuals of all ages, including children and adults(3,4.5)
Anthropometric measurements are utilized in pediatrics to assess the overall health, nutritional
status, and growth and development of children.

Fetal biometry (also known as fetal anthropometry) is an important foundation of modern
prenatal care. Biometry assessment has become a common practice since the introduction of the
ultrasonic fetal measurements in the 1960s (6). It is the measurement of various parts of the fetus
using ultrasonography to assess fetal growth, approximate fetal weight and wellbeing (7).
Accurate estimation of gestational age is the key to further interpretations of fetal biometry. Fetal
biometry gives more insights on the reasons why fetuses are big or small and if there is any
abnormalities found in the fetuses(8, 9). It is very accurate and one of the most reliable ways
used in determining the growth of a fetus. The fetal biometric parameters used to ascertain these
abnormalities included; gestational sac, crown rump length (CRL), biparietal diameter (BPD),
head circumference (HC), abdominal circumference (AC), and femur diaphysis length (FL) (10).
However, the fetal biometric parameters commonly used are BPD, HC, AC and FL. These
biometric measurements can be combined into an estimated fetal weight (EFW) using a more
straightforward and clinically relevant estimate of fetal weight.

Initially, the reference ranges for these four commonly used parameters for fetal biometry
by ultrasound were reported by Hadlock in 1982 on the populations of developed countries. The
normal average ranges for fetal biometry measurements differ among populations and weeks of
development. For instance, the average fetal biometry measurements in millimeters (mm) are:

Head Circumference (HC) ranges between 86 and 365mm for gestational age between 14 and 41



weeks (11), Abdominal Circumference (AC) varies from 86 to 365mm for gestational age
between weeks 14 and 41 weeks (11), Biparietal Diameter (BPD) between 14 and 71mm in the
second trimester and 27 to 98mm for gestational age between 14 and 40 weeks (12), and Femur
Length (FL) ranges from 16 to 53mm in the second trimester and 55 to 79mm in the third
trimester (Beigi and ZarrinKoub, 2000) (11).

Fetal biometric parameters are important for many reasons. It provides alerts about the
risk of pre-eclampsia and preterm birth which has help pregnant women take precautions to
reduce the risk of being victims to high blood pressure. It also provides important information for
growth restriction (13). The goal of this study was to determine the relationship and establish the
correlation between fetal biometric parameters and estimated fetal weight between gestational

ages 20-40 weeks in Southwestern region of Nigeria, Ojo, Lagos State.
MATERIALS AND METHODS

This study adopted a cross-sectional population based study design and consisted of 300
obstetric ultrasound scan images that belonged to pregnant women with single fetus within 20-40
weeks gestational age who visited Ceno Medical Laboratory Services, in Ojo Local Government
Area, Lagos, Nigeria.The images used in this study were gotten from a system called PACS
(pictures archiving and communication system).

The following parameters were assessed:
Biparietal Diameter (BPD): measurement taken from the front edge of one parietal bone to the

back edge of the opposite parietal bone.

Head Circumference (HC): determined using the same plane as the Biparietal Diameter (BPD),

specifically on the axial plane passing through the thalami and cavum septum pellucidum.




Figure 1 and 2: Measurement of the Biparietal Circumference and
Measurement of the Head Circumference [14]

Approval for the study was sought from the Research and Ethics Committee at the
Faculty of Basic Medical Sciences, Delta State University, Abraka
(RBC/FBMC/DELSU/24/353). In addition, clearance was gotten from the ethical committee at
Ceno Medical Laboratory Services, located on Shibiri Road, Arola Bus Stop, Ojo, Lagos State.

The gathered data from the research underwent both descriptive and inferential statistical

analysis. The hadlock’s formula used in estimating fetal weight was outlined as follow:
Hadlock 3: Log 10 (Weight) = 1.326-0.00326*AC*FL+0.0107*HC +0.0438*AC + 0.158*FL.
RESULTS

Table 1 and 2 shows the descriptive statistics of all measured variables and correlations in
the study population.This data provides an overview of the average values and variability of each

variable within the dataset.

Table 3displaysP value of the linear regression equation. From the results, it shows there
is a strong connection between the fetal measurements (HC, and BD) and the estimated weight of

the fetus. This means we can use the fetal measurements to estimate its weight.

Table 1: Descriptive Statistics of the Biometric Parameters of Fetus

Minimum Maximum
(mm) (mm) Mean+SD
HC 175.90 351.90 282.36+46.82
BD 30.30 93.80 75.93+12.79

Key note:
HC-Head Circumference, BPD-Biparietal Diameter

Table 2: Correlations among Variables (HC and BPD)

FL HC BPD AC EFW

HC 997> 1 .940** .994>* -.282**




BPD .942%* .940** 1 .935** -.280**

**Correlation is significant at the 0.01 level (2-tailed)**

Table 3: Correlations between EFW and Measured Variables

Variables R P
Hi -0.282" 0.001
BPD -0.280" 0.001

HC-Head Circumference, BD-Biparietal Diameter
r- Pearson's correlation coefficient
*Correlation is significant at the 0.05 level (2-tailed)

DISCUSSION

Our study recorded an head circumference with a minimum value of 175.90mm whichis
less than a study byHadlock et al.(7) standard value of 177mm. The mean standard deviation of
282.36+46.82 had a difference of 48.84 from that of Aggarwal and Sharma, (15)findings of
331.6+11.6. From the obtained results in this present study in comparison to previous studies
there are similarities in terms of the head circumference.

The biparietal diameter with a minimum value of 30.30mm is less than the findings of
Hadlock's having a value of 47.7mm and 56.00mm respectively. The minimum value is having a
difference of -17.4mm and -25.7mm each. The mean difference between these studies; Aggarwal
and Sharma, (15)and Hadlock et al.(7) is 4.30mm and -0.2mm respectively. The mean standard
deviation of 75.93+12.79 is less than Aggarwal and Sharma, (15)study 91.2+03.8 mean standard
deviation with a difference of 6.28. In term of comparing the Biparietal diameter, there are
similarities between this present study and previous studies.

The abdominal circumference with a minimum value of 147.10mm which is almost similar
with Aggarwal and Sharma, (15) finding of 147.90mm but less than Hadlock Standard Value of
150mm Hadlock et al.(7). The maximum value of 368.80mm is having a difference of 34.6mm
from a past study of 334.2mm and 15.8mm from Hadlock's Standard Value of 353mm. The
mean standard deviation of 273.21+70 is slightly different from the findings of a study
likeAggarwal and Sharma, (15)which are 321.5+16.5. There’s therefore a similarity in the



minimum values with other studies but difference in the maximum values and mean standard
deviation of other studies.

In comparison with other studies like Demircan and Berkol,(14), Karkiet al.(16), it shows
there can be either slightly a difference or significantly a difference from the standard reference
values but it can never be exact.

The Estimated Fetal Weight (EFW) with a minimum value of 0.00kg, maximum value of
0.31kg and the mean standard deviation of 0.003+0.021 all between 20-40 weeks of gestational
age. It can be said that this study is likely in agreement with the study of Aggarwal and Sharma,
(15).

The P value for the derived linear regression equation implies that a significant relationship
exists between the predictors (HC and BD) and estimated fetal weight which means the fetal

biometric parameters can be used to estimate fetal weight.
CONCLUSION

Based on this study, fetal biometric measurements are connected. When one goes up, the
other goes down. This means that there is a relationship between fetal biometric measurements
(HC and BD) and Estimated Fetal Weight (EFW). So, the size of a fetus can help us estimate

how much it weighs. This shows that fetal measurements are helpful in predicting fetal weight.
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Comment [RH1]: 1)What is the reason the
researchers used the Hadlock formula for
estimating fetal weight, and how was this
formula adapted for the Nigerian population in
this study?

2)Why is there a negative correlation between
fetal biometric parameters (HC and BPD) and
estimated fetal weight (EFW) with a low R2 value
(0.113)? Could there be other unexamined
variables that might influence the study results?
3)What could be the possible causes of the
differences between the measurements in this
study and the reference standards from previous
studies, such as those by Hadlock and Aggarwal
and Sharma? Are there local factors that might
influence fetal development in Ojo, Lagos?
4)How does the conclusion that fetal size can be
used to estimate fetal weight impact clinical
decision-making in prenatal care in Nigeria?
Assess whether the findings of this study can be
practically used by healthcare professionals to
assist in decision-making regarding pregnancy
management and childbirth in Nigeria.

5)What are the suggestions for future research to
improve the accuracy of fetal weight prediction
models based on biometric measurements in the
Nigerian population? Are there new approaches
recommended to enhance the accuracy of fetal
weight estimation, such as incorporating
contextual factors or using other statistical
models?

6)Itis best to use the main literature as research
results from at least the last 5 years




