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Abstract 
Background: Birth weight has been identified as one of the most significant pre-
dictors of a child’s physical growth, development, and survival in later life. A 
quest to provide an answer on the impact of maternal anthropometry on neo-
natal birth weight necessitated this study. Materials and methods: It is a cross-
sectional descriptive hospital based study that involved 130 participants selected 
using a systematic sampling method, utilizing a semi-structured, pre-tested in-
terviewer administered questionnaire. Data were collected using a standard pro-
cedure and were summarized using proportions, and the Chi square test was 
used to explore the association between categorical variables. Predictors of birth 
weight were determined using logistic regression. The level of statistical signifi-
cance was set at p < 0.05. Results: Participants had a mean age of 28.6 ± 5.1 years, 
mean weight of 72.2 ± 11.2 kg and mean height of 1.63 ± 0.07m while the mean 
fetal birth weight was 3.10 ± 0.56 kg. There was a significant association between 
maternal delivery body mass index and neonatal birth weight (p < 0.001). The 
maternal delivery weight had a significant moderate correlation with neonatal 
birth weight (r = 0.45, p < 0.005) while maternal height had a significantly weak 
correlation with neonatal birth weight (r = 0.36, p < 0.002). The maternal age 
≥35 years (p < 0.01), parity (p < 0.02) and body mass index (p = 0.01) were 
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predictors of neonatal extreme birth weight. Conclusion: The prevalence of low 
birth weight and macrosomia in this study population was high. The focus 
should be geared towards balanced nutrition support for all mothers at booking 
so as to mitigate the risks associated with these extremes of birth weight. 
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1. Introduction 

Birth weight has been identified as one of the most significant predictors of a 
child’s physical growth, development, and survival in later life [1]. It provides use-
ful information with regard to the possibility of intra-uterine growth restriction 
or excessive fetal growth, hence serving as an important health parameter espe-
cially to those involved in obstetrics and newborn care [2].  

There are several factors that exert influence on fetal birth weight, although 
maternal factors such as maternal height, malnutrition, maternal obesity, mater-
nal pregnancy weight gain and parity among others make bigger contributions 
[3]. It has been found that maternal height can independently influence fetal birth 
weight, but maternal age, weight and body mass index do not independently in-
fluence birth weight [2]. A study in the Netherlands and West Sumatra docu-
mented that pre-pregnancy body mass index and gestational weight gain are pos-
itively related [4]. In Benin City, Nigeria, a study found that maternal low weight 
has a negative effect on fetal development while higher maternal weight increases 
the chance of caesarean delivery [5]. Globally, the maternal obesity rate is increas-
ing very rapidly, and it is considered a serious challenge in women of childbearing 
age because obesity is a main factor for the caesarean section and a risk factor for 
high fetal birth weights [6]. Maternal weight and weight gain patterns during 
pregnancy depend on diverse factors, including maternal dietary intake, pre-preg-
nancy weight and height, gestational period, and fetal size [7]. A study in Kenya 
demonstrated that even in the presence of other confounding factors such as so-
cio-demographic factors, maternal weight and weight gain patterns had an inde-
pendent influence on the birth weight of the infant [8]. 

In Nigeria, a study attributed a high incidence of low birth weight to poor ma-
ternal nutrition which was positively associated with the restrictions placed on 
some foods [9].  

A cross-sectional prospective study done in the North-West Nigeria, demon-
strated a positive correlation between maternal weight and birth weight with a 
statistically significant association [10]. Another cross-sectional study in Jos, Ni-
geria showed a positive correlation between maternal weight at delivery and birth 
weight of the infant [11]. In contrast, another study demonstrated that low pre-
pregnancy body mass index is a strong predictor of adverse pregnancy outcomes 
such as preterm birth and fetal growth restriction [12]. Birth weight is also widely 
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used as an indicator of the health status of individuals and populations as it has 
strong associations with both childhood and adult health. It is also documented 
as the most important determinant of children’s chance of survival, healthy 
growth and development in the future [13]. Nevertheless, maternal weight at birth 
and pregnancy weight gain have been demonstrated as indirect measures of neo-
natal birth weight. It was shown in another study that maternal weight showed a 
strong positive correlation with neonatal birth weight and this was statistically 
significant in keeping with other research findings [14].  

The effect of maternal height on birth weight is conflicting. A study in India 
and Bangladesh, associated maternal height with low birth weight in large uni-
variate studies. However, the effect of maternal height on low birth weight disap-
peared when adjusted for other important covariates, such as maternal age, 
weight, parity and education [15].  

2. Materials and Methods 
2.1. Study Population 

This was a hospital-based descriptive cross-sectional study which involved 130 
pregnant women who met the inclusion criteria. 

2.2. Inclusion and Exclusion Criteria 

Included in this study were pregnant women aged 18 years and above who had 
term singleton neonates at 37 completed weeks in the latent phase of labour that 
progressed to spontaneous vertex delivery, and mothers who consented to the 
study. Participants with chronic medical conditions and neonates with congenital 
malformations were excluded from this study as these conditions can affect ma-
ternal and fetal measurements. 

2.3. Sample Size Determination 

The sample size was determined by applying: [16] 
2 2n Z pq d=  

where: 
n = minimum sample size when the population is more than 10,000, Z = stand-

ard normal deviate corresponding to the level of significance taken as 95% confi-
dence interval (CI), d = desired level of precision taken as 5%, p = the estimated 
proportion of population with the attribute, taken as 8.4% from a previous study 
[17]. At 95% confidence level and a precision level of 5%, z = 1.96 and d = 0.05; 
applying this in the formula, n = 118. In order to allow for non-responders during 
recruitment, an attrition value of 10% was added to the minimum sample size. 
This gave a sample size of 130 participants. 

2.4. Sampling Technique 

A systematic random sampling technique was utilized to select respondents over 
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2 months.  
Research assistants were trained on how to take informed consent, administer 

the pre-tested questionnaire and anthropometric measurements, as well as on 
how to identify eligible women in the latent phase of labour.  

Pre-testing was done by administering the questionnaire to 10 pregnant women 
who attended antenatal clinic at St Vincent Hospital Ndubia by the researcher. 
Modifications of the questionnaire were made where necessary. The feedback re-
ceived was discussed with the supervisors and appropriate revisions were made 
accordingly.  

2.5. Data Collection Instrument 

Data was collected using a questionnaire and anthropometric measurements were 
obtained using standard procedures. The questionnaire was developed by the re-
searcher following a review of WHO guideline recommendations for the control 
of non-communicable diseases and modified WHO stepwise approach to non-
communicable disease risk factor surveillance (STEPS) questionnaire, as well as 
other relevant literatures on prenatal care. Face -validation of the questionnaire 
was done by expert panel of 2 consultants. The questionnaire was administered 
by the researcher and the research assistants.  

The maternal weight in kilogram was measured using a standardized protocol 
and weighing scale (Seca 704) to the nearest 100 g. The height was measured using 
a graduated SECA standiometer with a movable head board using standardized pro-
tocol to the nearest 0.1m. The maternal body mass index was calculated as weight 
(kg)/height (m2). Neonatal measurements were obtained immediately after delivery. 
Birth weight (kg) was obtained using a calibrated electronic scale® with or without 
pan that was within 10kg weight. The average of two measurements was recorded.  

2.6. Data Analysis 

The data was analyzed using Statistical Package for Social Sciences (version 20, 
IBM SPSS). Descriptive statistics were used to summarize data and was pre-
sented in tables. Association between the categorical variables was tested using 
the Chi-square. Pearson’s correlation coefficient was used to correlate various 
maternal anthropometric parameters with the neonatal birth weight. The p-
value <0.05 was considered significant for test of association. Multivariate lo-
gistic regression was done to identify maternal predictors of low birth weight 
and macrosomia. 

3. Results  
3.1. Socio-Demographic Characteristics of the Mothers 

The study recorded a response rate of 100%. Participants had a mean age of 28.6 
± 5.1 years. Majority of respondents were married, predominantly had tertiary 
education and multiparous, as shown in Table 1. 
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Table 1. Frequency distribution of the socio-demography of the mothers. 

Characteristic Frequency (N = 130) Percentage (%) 

Age (in Years)   

≤24 25 19.2 

25-34 90 69.3 

≥35 15 11.5 

   

Marital Status   

Single 3 2.3 

Married 125 96.1 

Separated 1 0.8 

Widowed 1 0.8 

Educational Status   

Primary 23 17.7 

Secondary 52 40.0 

Tertiary 55 42.3 

Parity   

Primipara 46 35.4 

Multipara 64 49.2 

Grandmultipara 20 15.4 

3.2. Anthropometric Characteristics of the Respondents/Association  
between Maternal Body Mass Index and Neonatal Birth Weight 

The mean weight of the respondents at labour was 72.2 ± 11.2 kg, while their mean 
height was 1.63 ± 0.07 m. Significant association was found between maternal 
body mass index at delivery and neonatal birth weight. See Table 2. 
 
Table 2. Anthropometric characteristics of respondents/association between maternal BMI 
categories at delivery and neonatal birth weight categories. 

BMI 
N = 130 

Birth Weight 

χ2 p value LBW 
N = 15 (%) 

Normal 
N = 108 (%) 

Macrosomia 
N = 7 (%) 

Normal (36) 9 (25.0) 25 (69.4) 2 (5.6)   

Overweight (67) 4 (6.1) 63 (93.9) 0 (0.0) 22.15 <0.001* 

Obese (27) 2 (7.4) 20 (74.1) 5 (18.5)   

*Fischer exact. 
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3.3. Correlation between Selected Maternal Characteristics and  
Neonatal Birth Weight 

There was statistically significant moderate positive correlation between weight at 
labour and neonatal birth weight (r = 0.45), as well as poor positive correlation 
between the neonatal birth weight and height (r = 0.36), BMI at labour (r = 0.29) 
and gestational age (r = 0.24). See Table 3. 
 
Table 3. Correlation between selected maternal characteristics and neonatal birth weight. 

 
Birth 

Weight 
Weight 

@delivery 
Height 

BMI 
@delivery 

GA Age Total PA 

Birth Weight 1.00 0.45* 0.36* 0.29* 0.24* 0.07 −0.10 

Weight @delivery 0.45* 1.00      

Height 0.36*  1.00     

BMI @delivery 0.29*   1.00    

GA 0.24*    1.00   

Age 0.07     1.00  

*moderate positive correlation between maternal characteristics and neonatal birth weight. 

3.4. Association between Maternal Socio-Demographics and  
Neonatal Birth Weight 

Maternal age and parity were found to be significantly associated with neonatal 
birth weight (p < 0.01). Primiparity were most likely associated with low birth 
weight babies while grandmultiparity were associated with macrosomia (p = 0.02). 
See Table 4. 
 
Table 4. Association between socio-demographic characteristics and neonatal birth weight. 

Characteristic Birth Weight 

χ2 P value 
 

LBW 
N = 15 (%) 

Normal 
N = 108 (%) 

Macrosomia 
N = 7 (%) 

Age in Years      

≤24 4 (16.0) 20 (80.0) 1 (4.0)   

25 - 34 8 (8.9) 80 (88.9) 2 (2.2) 18.72 <0.01* 

≥35 3 (20.0) 8 (53.3) 4 (26.7)   

Parity      

Primipara 10 (21.7) 34 (73.9) 2 (4.3)   

Multipara 4 (6.3) 58 (90.6) 2 (3.1) 11.50 0.02* 

Grandmultipara 1 (5.0) 16 (80.0) 3 (15.0)   
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Continued 

Marital Status      

Married 13 (10.4) 105 (84.0) 7 (5.6) 0.63 0.43* 

Others 2 (40.0) 3 (60.0) 0 (0.0)   

Educational Status      

Primary 5 (21.7) 16 (69.6) 2 (8.7)   

Secondary 2 (3.8) 46 (88.5) 4 (7.7) 8.14 0.09* 

Tertiary 8 (14.5) 46 (83.6) 1 (1.8)   

*Fischer exact. 

3.5. Association between Maternal Characteristics and Low Birth  
Weight/Macrosomia  

Only parity (p = 0.02) and BMI (p = 0.01) were found to be significantly associated 
with neonatal low birth weight. Age (p = 0.001) and BMI (p < 0.01) were found to 
be significantly associated with neonatal macrosomia. See Table 5. 
 

Table 5. Association between maternal characteristics and low birth weight/macrosomia. 

Maternal Characteristics 
Low Birth Weight Macrosomia 

Yes No χ2 p-value Yes No χ2 p-value 

Age (Years)         

≤24 4 (16.0) 2184.0)   1 (40.0) 24 (96.0)   

24 - 34 8 (8.9) 8 (8.9) 2.16 0.34 2 (2.2) 88 (97.8) 15.99 0.001* 

≥35 3 (20.0) 12 (80.0)   4 (26.7) 11 (73.3)   

Educational Status         

Primary 8 (14.5) 47 (85.5)   1 (1.8) 54 (98.2)   

Secondary 2 (3.8) 50 (96.2) 5.85 0.05* 4 (7.1) 48 (92.9) 24.1 0.30* 

Tertiary 5 (21.7) 18 (78.3)   2 (8.7) 21 (92.3)   

Marital Status         

Currently married 13 (10.4) 112 (89.6) 1.74 0.18* 7 (5.6) 118 (94.4) 0.22 0.64* 

Not currently married 2 (40.0) 3 (60.0)   0 (0.0) 5 (100.0)   

Parity         

Primipara 10 (21.7) 36 (78.3)   2 (4.3) 44 (95.7)   

Multipara 4 (6.3) 60 (93.7) 7.28 0.02* 2 (3.1) 62 (96.9) 4.37 0.11* 

Grandmultipara 1 (5.0) 19 (95.0)   3 (15.0) 17 (85.0)   
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Continued 

Body Mass Index         

Normal weight 9 (25.0) 27 (75.0)   2 (5.6) 34 (94.4)   

Overweight 4 (6.0) 63 (94.0) 8.88 0.01* 0 (0.0) 67 (100.0) 8.55 0.01* 

Obese 2 (7.4) 25 (92.6)   5 (18.5) 22 (81.5)   

*Fischer exact. 

3.6. Logistic Regression Analysis of Significant Maternal  
Characteristics Associated with Low Birth Weight/Macrosomia 

None of the factors analyzed was found to be significantly associated with low 
birth weight or fetal macrosomia. See Table 6. 
 
Table 6. Logistic regression analysis of maternal characteristics associated of neonatal low 
birth weight/macrosomia. 

Maternal Characteristics 
Low Birth Weight Macrosomia 

p-value OR (95%CI) p-value OR (95%CI) 

Age 0.23 2.11 (0.67 - 7.19) 0.07 8.41 (0.85 - 83.23) 

Parity 0.09 0.30 (0.07 - 1.21) 0.82 1.24 (0.20 - 7.67) 

Marital Status 0.33 1.96 (0.32 - 8.22) 0.89 1.89 (0.32 - 9.77) 

Body Mass Index 0.07 0.36 (0.12 - 1.07) 0.07 3.74 (0.88 - 15.80) 

4. Discussion 
4.1. Socio-Demographics of the Mothers 

The findings in this study showed that most respondents were between age of 20-
34 years, with a mean age of 28.6 ± 5.1 years. This is not surprising as it is the most 
reproductive age range. This finding is comparable with mean maternal age of 28 
years reported by Isaiah et al. However, this finding is not in line with mean ma-
ternal age of 25.6 ± 1.3 years reported by Yilgwan et al. and mean maternal age of 
25.6 ± 6.2 years reported by Muchemi et al. in similar studies [18] [19]. The mean 
maternal age reported in this study is much lower than the one reported in some 
similar studies. Nooro et al. reported mean maternal age of 30.5 ± 4.9 years and 
Affusin et al. reported maternal mean age of 30.12 ± 5.52 years [20] [21].  

Majority of the mothers were married. This is in keeping with findings of other 
authors in similar studies [22] [23]. However, our finding is at variance with a 
similar study by Jennifer et al who reported that only 59% of the mothers were 
married [24]. This difference may be because our study was done in Africa where 
most of the mothers were married, unlike theirs which studied single mothers in 
Europe. Significant proportion of the mothers had tertiary education. This is sup-
ported by a similar study by Ugwa et al. who reported that 49.5% of respondents 
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had tertiary education [10]. Half of the mothers in this study were multiparous 
women. Yilgwan et al. had similar report [11]. Similarly, Ugwa et al. documented 
the same finding [10]. Pressure from husbands and other family members, non-
acceptance of family planning due to cultural and religious belief could be reasons 
most the mothers in this study were multiparous. 

Low birth weight of 11.5% in this study could be as a result of intrauterine growth 
restriction. This finding is keeping with prevalence report of 11.4% and 12.1% by 
Maznah et al., and Yilgwan et al., respectively [18] [25]. Contrary to this finding, 
Ugboma et al. in a similar study reported much lower prevalence of low birth weight 
[26]. Afusim et al., in similar study reported a very high prevalence of 17% [27]. The 
difference in the prevalence could be as result of number of participant recruited 
and the methodologies used in their studies. Conversely, a similar study in United 
States of America reported much lower prevalence of 4.8% among black women 
[28]. The reason for this wide disparity in the incidence of low birth weight in both 
studies may be related to the study design and the patient characteristics. The high 
prevalence of low birth weight observed in the present study could also be attributed 
to poor access to health services due to socio economic barriers which are found to 
be strongly related to access to adequate prenatal services [29].  

The prevalence of fetal macrosomia in this study was 5.4%. This result is con-
sistent with finding by Oghenefegor et al. [30]. However, this finding is at variance 
with the findings of similar studies that reported higher incidence of macrosomia 
[31] [32]. This difference may be as a result of methodologies used. Akindele et al. 
had a case control study with larger sample size. The low incidence reported in 
this study and other similar studies in Nigeria could be due to study design as 
most of the studies were hospital-based.  

4.2. Association between Maternal Anthropometry at Delivery and 
Birth Weight 

There was a significant correlation between maternal weight at delivery and birth 
weight. This is comparable to significant positive correlation observed between ma-
ternal weight and birth weight by other authors in similar studies. Ugwa et al. re-
ported (r = 0.48) [10] and Yilgwan et al. reported (r = 0.357) [11]. The mean mater-
nal height in this study was 1.63 ± 0.07m with a positive correlation with birth 
weight and the mean maternal body mass index (BMI) at delivery was 27.3 ± 3.8 
kg/m2. A significant positive correlation was found between maternal BMI at deliv-
ery and neonatal birth weight with fetal macrosomia associated with obesity. This 
finding is in agreement with a similar study by Dahlui et al. who reported significant 
correlation between maternal BMI and birth weight at delivery [25]. Contrary to the 
finding in this study, Swati et al. did not find any correlation between maternal BMI 
and neonatal birth weight [33]. It is likely that in developed countries, mothers reg-
ulate their weight in pregnancy compared to developing nations. 

4.3. Maternal Demographics and Birth Weight 

There was a significant relationship between maternal age and neonatal birth 
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weight. Mothers who were 35 years and above were found to be more likely to 
deliver low birth weight babies and macrosomia. This is comparable with the 
finding of Ozaltin et al. and Mahmood et al. in similar studies that reported 
significant correlation between maternal age and birth weight [33] [34]. This 
may be related to the increased risk of medical disorders which is commoner 
among pregnant women with advanced maternal age. A significant relationship 
between advanced maternal age and neonatal macrosomia in this study is simi-
lar to study by Usta et al. who reported significant correlation between maternal 
age and fetal macrosomia [35]. However, a study by Atuahene et al. did not 
demonstrate any significant relationship between maternal age and neonatal 
birth weight [32]. Similarly, maternal parity was found to be significantly asso-
ciated with birth weight, with primiparous mothers more likely to deliver low 
birth weight babies while the grandmultiparous were more likely to deliver mac-
rosmic babies. A similar study by Elishiby et al., showed that primiparity was 
associated with an increased relative risk for low birth weight and this was dis-
tinctly higher when compared to the relative risk for low birth weight of other 
maternal characteristics [36].  

5. Conclusion 

This study has shown that there is an increasing prevalence of both low birth 
weight babies and neonatal macrosomia in our environment. Maternal character-
istics had a significant association with neonatal birth weight, hence are good pre-
dictors of neonatal birth weight. These maternal factors therefore can be recom-
mended for use as screening tests in poor resource settings by Family Physicians 
in order to reduce the burden of low birth weight and fetal macrosomia with its 
attendant consequences 

Acknowledgements 

We thank the management and its Research and Ethics Committee for the prompt 
approval, as well as the departmental board and members of Family Medicine De-
partment for the direction provided towards the successful conduct of this re-
search. Special thanks to the respondents who gave their consent and participated 
very actively in this research. 

Funding 

The authors received no financial support for this work. The authors bore the 
funding of the study and not the participants. 

Availability of Data and Materials 

The sets of data generated and analyzed in this study are available from the corre-
sponding author on reasonable request through the e-mail address of  
ogahstanly90@yahoo.com or ogahstanly90@gmail.com.  

https://doi.org/10.4236/arsci.2025.131003


C. O. Nweke et al. 
 

 

DOI: 10.4236/arsci.2025.131003 34 Advances in Reproductive Sciences 
 

Ethical Consideration/Consent to Participate  

Ethical approval was obtained from the hospital ethical review and research com-
mittee (FETHA/REC/VOL.1/2016/380). This research work complied with the 
Helsinki declaration 2013 on human research with verbal and written consent ob-
tained from the participants and permission to carry out the study was obtained 
from the Head of the Department, Family Medicine, AEFUTHA. In the consent 
letter, participants were assured of confidentiality. 

Conflicts of Interest 

There was no conflict of interest recorded in the study. 

References 
[1] Ugwu, E., Onwuka, C., Onah, H., Obi, S., Onwuka, C., Menuba, I., et al. (2017) Pat-

terns of Gestational Weight Gain and Its Association with Birthweight in Nigeria. 
Nigerian Journal of Clinical Practice, 20, 754-760.  
https://doi.org/10.4103/1119-3077.208958 

[2] Mahumud, R.A., Sultana, M. and Sarker, A.R. (2017) Distribution and Determinants 
of Low Birth Weight in Developing Countries. Journal of Preventive Medicine and 
Public Health, 50, 18-28. https://doi.org/10.3961/jpmph.16.087 

[3] Abubakari, A., Kynast-Wolf, G. and Jahn, A. (2015) Maternal Determinants of Birth 
Weight in Northern Ghana. PLOS ONE, 10, e0135641.  
https://doi.org/10.1371/journal.pone.0135641 

[4] Gondwe, A., Ashorn, P., Ashorn, U., Dewey, K.G., Maleta, K., Nkhoma, M., et al. 
(2018) Pre-Pregnancy Body Mass Index (BMI) and Maternal Gestational Weight 
Gain Are Positively Associated with Birth Outcomes in Rural Malawi. PLOS ONE, 
13, e0206035. https://doi.org/10.1371/journal.pone.0206035 

[5] Nkoka, O., Ntenda, P.A.M., Senghore, T. and Bass, P. (2019) Maternal Overweight 
and Obesity and the Risk of Caesarean Birth in Malawi. Reproductive Health, 16, 
Article No. 40. https://doi.org/10.1186/s12978-019-0700-2 

[6] Shan, D., Qiu, P., Wu, Y., Chen, Q., Li, A., Ramadoss, S., et al. (2018) Pregnancy 
Outcomes in Women of Advanced Maternal Age: A Retrospective Cohort Study from 
China. Scientific Reports, 8, Article No. 12239.  
https://doi.org/10.1038/s41598-018-29889-3 

[7] Devaki, G. and Shobha, R. (2018) Maternal Anthropometry and Low Birth Weight: 
A Review. Biomedical and Pharmacology Journal, 11, 815-820.  
https://doi.org/10.13005/bpj/1436 

[8] König Walles, J., Balcha, T.T., Winqvist, N. and Björkman, P. (2017) Growth Pattern 
in Ethiopian Infants—The Impact of Exposure to Maternal HIV Infection in Relation 
to Socio-Economic Factors. Global Health Action, 10, Article ID: 1296726.  
https://doi.org/10.1080/16549716.2017.1296726 

[9] Adinma, J., Umeononihu, O. and Umeh, M. (2017) Maternal Nutrition in Nigeria. 
Tropical Journal of Obstetrics and Gynaecology, 34, 79-84. 

[10] Ugwa, E. (2014) Maternal Anthropometric Characteristics as Determinants of Birth 
Weight in North-West Nigeria: A Prospective Study. Nigerian Journal of Basic and 
Clinical Sciences, 11, 8-12. https://doi.org/10.4103/0331-8540.130151 

[11] Yilgwan, C., Utoo, T. and Hyacinth, H. (2012) Maternal Characteristics Influencing 

https://doi.org/10.4236/arsci.2025.131003
https://doi.org/10.4103/1119-3077.208958
https://doi.org/10.3961/jpmph.16.087
https://doi.org/10.1371/journal.pone.0135641
https://doi.org/10.1371/journal.pone.0206035
https://doi.org/10.1186/s12978-019-0700-2
https://doi.org/10.1038/s41598-018-29889-3
https://doi.org/10.13005/bpj/1436
https://doi.org/10.1080/16549716.2017.1296726
https://doi.org/10.4103/0331-8540.130151


C. O. Nweke et al. 
 

 

DOI: 10.4236/arsci.2025.131003 35 Advances in Reproductive Sciences 
 

Birth Weight and Infant Weight Gain in the First 6 Weeks Post-Partum: A Cross-
Sectional Study of a Post-Natal Clinic Population. Nigerian Medical Journal, 53, 200-
205. https://doi.org/10.4103/0300-1652.107553 

[12] Robards, J., Evandrou, M., Falkingham, J. and Vlachantoni, A. (2012) Marital Status, 
Health and Mortality. Maturitas, 73, 295-299.  
https://doi.org/10.1016/j.maturitas.2012.08.007 

[13] Soltani, H., Lipoeto, N.I., Fair, F.J., Kilner, K. and Yusrawati, Y. (2017) Pre-Pregnancy 
Body Mass Index and Gestational Weight Gain and Their Effects on Pregnancy and 
Birth Outcomes: A Cohort Study in West Sumatra, Indonesia. BMC Women’s 
Health, 17, Article No. 102. https://doi.org/10.1186/s12905-017-0455-2 

[14] Khandaker, G.M., Dibben, C.R.M. and Jones, P.B. (2011) Does Maternal Body Mass 
Index during Pregnancy Influence Risk of Schizophrenia in the Adult Offspring? 
Obesity Reviews, 13, 518-527. https://doi.org/10.1111/j.1467-789x.2011.00971.x 

[15] Han, Z., Lutsiv, O., Mulla, S. and McDonald, S.D. (2012) Maternal Height and the 
Risk of Preterm Birth and Low Birth Weight: A Systematic Review and Meta-Anal-
yses. Journal of Obstetrics and Gynaecology Canada, 34, 721-746.  
https://doi.org/10.1016/s1701-2163(16)35337-3 

[16] Charan, J. and Biswas, T. (2013) How to Calculate Sample Size for Different Study 
Designs in Medical Research? Indian Journal of Psychological Medicine, 35, 121-126.  
https://doi.org/10.4103/0253-7176.116232 

[17] Ugboma, H. and Onyearugha, C. (2013) Low Birthweight Delivery: Prevalence and 
Associated Factors as Seen at a Tertiary Health Facility. Nigerian Journal of Clinical 
Practice, 16, 184-187. https://doi.org/10.4103/1119-3077.110145 

[18] Yilgwan, C., Abok, I., Yinnang, W. and Vajime, B. (2010) Prevalence and Risk Factors 
of Low Birth Weight in Jos. Jos Journal of Medicine, 4, 13-15.  
https://doi.org/10.4314/jjm.v4i1.55095 

[19] Muchemi, O.M., Echoka, E. and Makokha, A. (2015) Factors Associated with Low 
Birth Weight among Neonates Born at Olkalou District Hospital, Central Region, 
Kenya. Pan African Medical Journal, 20, Article No. 108.  
https://doi.org/10.11604/pamj.2015.20.108.4831 

[20] Hoorsan, H., Majd, H.A., Chaichian, S., Mehdizadehkashi, A., Hoorsan, R., Akhlaqgh-
doust, M., et al. (2018) Maternal Anthropometric Characteristics and Adverse Preg-
nancy Outcomes in Iranian Women: A Confirmation Analysis. Archives of Iranian 
Medicine, 21, 61-66. 

[21] Joshi, T., Noor, N., Kural, M., Pandit, D. and Patil, A. (2015) Study of Maternal De-
terminants Influencing Birth Weight of Newborn. Archives of Medicine and Health 
Sciences, 3, 239-243. https://doi.org/10.4103/2321-4848.171912 

[22] Onubogu, C., Egbuonu, I., Ugochukwu, E., Nwabueze, A. and Ugochukwu, O. (2017) 
The Influence of Maternal Anthropometric Characteristics on the Birth Size of Term 
Singleton South-East Nigerian Newborn Infants. Nigerian Journal of Clinical Prac-
tice, 20, 852-859. https://doi.org/10.4103/njcp.njcp_308_16 

[23] Mohd Zain, N., Low, W. and Othman, S. (2014) Impact of Maternal Marital Status 
on Birth Outcomes among Young Malaysian Women: A Prospective Cohort Study. 
Asia Pacific Journal of Public Health, 27, 335-347.  
https://doi.org/10.1177/1010539514537678 

[24] Bruin, J.E., Gerstein, H.C. and Holloway, A.C. (2010) Long-Term Consequences of 
Fetal and Neonatal Nicotine Exposure: A Critical Review. Toxicological Sciences, 
116, 364-374. https://doi.org/10.1093/toxsci/kfq103 

https://doi.org/10.4236/arsci.2025.131003
https://doi.org/10.4103/0300-1652.107553
https://doi.org/10.1016/j.maturitas.2012.08.007
https://doi.org/10.1186/s12905-017-0455-2
https://doi.org/10.1111/j.1467-789x.2011.00971.x
https://doi.org/10.1016/s1701-2163(16)35337-3
https://doi.org/10.4103/0253-7176.116232
https://doi.org/10.4103/1119-3077.110145
https://doi.org/10.4314/jjm.v4i1.55095
https://doi.org/10.11604/pamj.2015.20.108.4831
https://doi.org/10.4103/2321-4848.171912
https://doi.org/10.4103/njcp.njcp_308_16
https://doi.org/10.1177/1010539514537678
https://doi.org/10.1093/toxsci/kfq103


C. O. Nweke et al. 
 

 

DOI: 10.4236/arsci.2025.131003 36 Advances in Reproductive Sciences 
 

[25] Dahlui, M., Azahar, N., Oche, O.M. and Aziz, N.A. (2016) Risk Factors for Low Birth 
Weight in Nigeria: Evidence from the 2013 Nigeria Demographic and Health Survey. 
Global Health Action, 9, Article No. 28822. https://doi.org/10.3402/gha.v9.28822 

[26] Ugboma, H. and Onyearugha, C. (2013) Low Birthweight Delivery: Prevalence and 
Associated Factors as Seen at a Tertiary Health Facility. Nigerian Journal of Clinical 
Practice, 16, 184-187. https://doi.org/10.4103/1119-3077.110145 

[27] Shah, P.S., Zao, J. and Ali, S. (2010) Maternal Marital Status and Birth Outcomes: A 
Systematic Review and Meta-Analyses. Maternal and Child Health Journal, 15, 1097-
1109. https://doi.org/10.1007/s10995-010-0654-z 

[28] Centers for Disease Control and Prevention (CDC) (2002) Infant Mortality and Low 
Birth Weight among Black and White Infants—United States, 1980-2000. The Mor-
bidity and Mortality Weekly Report, 51, 589-592. 

[29] Abubakari, A., Kynast-Wolf, G. and Jahn, A. (2015) Prevalence of Abnormal Birth 
Weight and Related Factors in Northern Region, Ghana. BMC Pregnancy and Child-
birth, 15, Article No. 335. https://doi.org/10.1186/s12884-015-0790-y 

[30] Olokor, O., Onakewhor, J. and Aderoba, A. (2015) Determinants and Outcome of 
Fetal Macrosomia in a Nigerian Tertiary Hospital. Nigerian Medical Journal, 56, 411-
415. https://doi.org/10.4103/0300-1652.171622 

[31] Mokuolu, O., Akindele, R. and Audu, L. (2017) Macrosomic Births in Abuja: A Case–
control Study of Predisposing Factors and Early Neonatal Outcome. Nigerian Journal 
of Clinical Practice, 20, 320-327. https://doi.org/10.4103/1119-3077.196060 

[32] Atuahene, M., Mensah, D. and Adjuik, M. (2015) A Cross-Sectional Study of Deter-
minants of Birth Weight of Neonates in the Greater Accra Region of Ghana. Maternal 
Health, Neonatology and Perinatology, 1, Article No. 23.  
https://doi.org/10.1186/s40748-015-0023-4 

[33] Singh, S., Shehu, C. and Nnadi, D. (2016) The Relationship between Maternal Body 
Mass Index and the Birth Weight of Neonates in North-West Nigeria. Sahel Medical 
Journal, 19, 185-189. https://doi.org/10.4103/1118-8561.196359 

[34] Guo, Y., Liu, Y., He, J., Xia, X., Mo, W., Wang, P., et al. (2014) Changes in Birth 
Weight between 2002 and 2012 in Guangzhou, China. PLOS ONE, 9, e115703.  
https://doi.org/10.1371/journal.pone.0115703 

[35] Usta, A., usta, C.S., Yildiz, A., Ozcaglayan, R., Dalkiran, E.S., Savkli, A., et al. (2017) 
Frequency of Fetal Macrosomia and the Associated Risk Factors in Pregnancies with-
out Gestational Diabetes Mellitus. Pan African Medical Journal, 26, Article No. 62.  
https://doi.org/10.11604/pamj.2017.26.62.11440 

[36] Elshibly, E.M. and Schmalisch, G. (2008) The Effect of Maternal Anthropometric 
Characteristics and Social Factors on Gestational Age and Birth Weight in Sudanese 
Newborn Infants. BMC Public Health, 8, Article No. 244.  
https://doi.org/10.1186/1471-2458-8-244 

 
 
 
 
 
 
 

https://doi.org/10.4236/arsci.2025.131003
https://doi.org/10.3402/gha.v9.28822
https://doi.org/10.4103/1119-3077.110145
https://doi.org/10.1007/s10995-010-0654-z
https://doi.org/10.1186/s12884-015-0790-y
https://doi.org/10.4103/0300-1652.171622
https://doi.org/10.4103/1119-3077.196060
https://doi.org/10.1186/s40748-015-0023-4
https://doi.org/10.4103/1118-8561.196359
https://doi.org/10.1371/journal.pone.0115703
https://doi.org/10.11604/pamj.2017.26.62.11440
https://doi.org/10.1186/1471-2458-8-244

	Association between Maternal Anthropometry and Neonatal Birth Weight among Women Who Came for Delivery in a Tertiary Health Facility, South East Nigeria
	Abstract
	Keywords
	1. Introduction
	2. Materials and Methods
	2.1. Study Population
	2.2. Inclusion and Exclusion Criteria
	2.3. Sample Size Determination
	2.4. Sampling Technique
	2.5. Data Collection Instrument
	2.6. Data Analysis

	3. Results 
	3.1. Socio-Demographic Characteristics of the Mothers
	3.2. Anthropometric Characteristics of the Respondents/Association between Maternal Body Mass Index and Neonatal Birth Weight
	3.3. Correlation between Selected Maternal Characteristics and Neonatal Birth Weight
	3.4. Association between Maternal Socio-Demographics and Neonatal Birth Weight
	3.5. Association between Maternal Characteristics and Low Birth Weight/Macrosomia 
	3.6. Logistic Regression Analysis of Significant Maternal Characteristics Associated with Low Birth Weight/Macrosomia

	4. Discussion
	4.1. Socio-Demographics of the Mothers
	4.2. Association between Maternal Anthropometry at Delivery and Birth Weight
	4.3. Maternal Demographics and Birth Weight

	5. Conclusion
	Acknowledgements
	Funding
	Availability of Data and Materials
	Ethical Consideration/Consent to Participate 
	Conflicts of Interest
	References

