
INTRODUCTION
The trend in weight changes in pregnancy is of 
interest to the obstetrician and mothers largely 
because adverse maternal and fetal outcomes have 
often been linked to extremes of weight changes in 

1-3
the mother.  Maternal weight gain in pregnancy is 
from a combination of factors including the weight 
of the developing foetus, placenta, amniotic fluid, 
breast and uterine enlargement, interstitial fluid and 

blood volume. Birth weight is directly linked to 
maternal height, pre-pregnancy weight, paternal 

4,5height, parity, and maternal weight gain;  and this is 
usually modified by factors such as cigarette 
smoking, ambient altitude and glucose intolerance.
Weight changes in pregnancy and the impact on 
fetal weight have been studied extensively with 
guidance coordinated by recommendations such as 
the revised guidelines adopted by the Institute of 
Medicine (IOM)/ National Research Council 
(NRC) in 2009, which have given attention to 
achieving a balance between short and long term 
maternal and infant interests regarding favorable 

6outcomes.
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ABSTRACT

Background: The ideal gestational weight gain (GWG) to ensure a favorable neonatal birth weight 
remains arguable but the desired birth weight for optimal early life adaptation and subsequent seamless 
childhood navigation is no longer in doubt.
Objective: We sought to document the role of GWG on birth weight and to examine the influence of some 
materno-fetal variables. 
Method: The case records of patients who initiated antenatal care in the first trimester and delivered in 
University of Benin Teaching Hospital, Benin City from January 2014 to December 2017 were 
retrospectively studied. Data on sociodemographic characteristics, clinical management and outcome 
were extracted and analyzed.
Results: The frequency of early booking was 14.5%. Mean GWG was 7.7±5.8kg and the mean birth 
weight was 3.1±0.4kg. GWG did not significantly influence birth weight. Social class was significantly 
associated with birth weight (P<0.001). Weight gain less than 5kg with OR of 1.52 (CI=1.02 to 2.04; 
P=0.042) and lower social class with OR of 1.81 (CI=1.23 to 2.57; P=0.02) predicted birth weight lower 
than 2.5kg. Maternal age, parity and fetal sex did not significantly impact on birth weight.
Conclusion: Overall GWG in our study was poor but this did not significantly influence birth weight. 
GWG in the third trimester impacts on fetal growth, and low birth weight can be predicted by GWG lower 
than 5kg. A focus on improved GWG in the prenatal period to optimize birth weight appears necessary. 
We recommend nutritional counselling and support especially in the second half of gestation.
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The IOM/NRC recommendation for GWG is based 
on maternal weight at the start of pregnancy. 
Underweight women are expected to gain more than 
overweight and obese women, while normal weight 
woman should attain GWG lying between the other 
categories. These recommendations have clearly 
highlighted that extremes of weight in pregnancy 
impact negatively on fetal outcome viz. increased 
risk of intrauterine growth restriction and preterm 
delivery in those with inadequate weight gain, while 
excessive weight gain in pregnancy has been 
correlated with larger birth weights and the 

1-3
attendant consequences.
Maternal weight assessment is a cheap and reliable 
means of assessing fetal growth, thus providing a 
surrogate fetal surveillance modality for predicting 
low birth weight neonates and subsequent adverse 
perinatal outcome. The role of maternal 
anthropometric variables in predicting pregnancy 

1-5
outcome has been extensively studied elsewhere,  
but there is need to direct more attention to this very 
important area of research in developing countries, 
considering the significant conflict in previous 
reports on the effect of maternal weight on birth 

7
weight. Costa et al  working in Brazil demonstrated 
an association between maternal obesity and fetal 
macrosomia, similar to the reports by Ezeanochie et 

8 9al  and Iyoke et al  in Nigeria, who both noted 
10

obstetric complications traceable to obesity. Ugwa  
in Nigeria also found maternal weight to be 
significantly correlated with birth weight. In 

11contrast, Aisien and Olarewaju  in their study did 
not document any significant effect of maternal 
weight on birth weight.
Ultrasound scan examination coupled with astute 
clinical observation remains the basic modality for 
determining fetal growth and wellbeing. Yet this 
useful tool is not always at our disposal in resource-
constrained settings. Hence, many clinicians now 
consider routine weight gain monitoring to predict 
fetal growth and wellbeing as a useful inexpensive 
intervention, considering its potential for 
widespread utilization. Previous studies have 
shown the determinants of birth weight to include 
maternal prepregnancy weight, GWG, fetal sex, 
length of the pregnancy in addition to inherent fetal 
programming for growth, and intercurrent feto-

12,13
maternal clinical conditions.  Other investigators 
have in recent time paid particular attention to the 

role of GWG as a stand-alone determinant of the rate 
14

of growth in the fetus.  However, the interaction of 
GWG with the other established and potential 
contributors to neonatal birth weight, and the pattern 
of GWG that appears significant for the observed 
fetal weight at birth, continue to attract research 
interest. Therefore, the current study seeks to 
document the trend in weight changes among 
pregnant women attending the University of Benin 
Teaching Hospital (UBTH) and to determine the 
role of poor GWG in adverse fetal outcome like low 
birth weight.

MATERIALS AND METHODS
This was a retrospective study of all women who 
had antenatal care and delivery at the Department of 
Obstetrics and Gynaecology, UBTH, Benin City, 
from January 2014 to December 2017 (both 
inclusive). The study was carried out with the 
approval of the hospital’s Research and Ethics 
Committee. All patients included had routine 
antenatal care until term, presented in spontaneous 
labour or were induced not later than 40 weeks 
gestational age. Antenatal booking after first 
trimester, teenage pregnancy, multiple pregnancy, 
and pre-existing medical disorders were exclusion 
criteria. Others with hypertensive diseases of 
pregnancy, gestational diabetes, polyhydramnios, 
preterm delivery, intrauterine fetal death, and 
delivery beyond 40 weeks were also excluded.
The required sample size was calculated based on 
the proportion of women expected to gain the 
recommended weight for their starting BMI 
according to the IOM/NRC guidelines, previously 

14reported by Onwuka et al  to be 53.5%. We 
estimated that a sample size of 226 women would be 
required if we found a 25% increase in those with 
GWG appropriate for their BMI, taking alpha to be 
0.05, and with a power of 80%. We decided to 
include all 420 eligible cases to further improve the 
power and to reduce the margin of error. 
For all women included, sociodemographic data 
including age, parity, occupation and level of 
education of the patient and her spouse were entered 
into a pro forma. The social classes of the women 
were determined using the classification by 

15Olusanya et al.  Other parameters of interest were 
estimated gestational age at booking, maternal 
weight at initiation of antenatal care, pattern of 
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contributions of confounders. P value < 0.05 was 
considered significant.

RESULTS
Of the 8,926 women who delivered during the 
period covered by the study, 14.5% (1,294/8,926) of 
them had initiated antenatal care in the first 
trimester. The records of a total of 420 women were 
included in the study, giving an inclusion rate of 
32.5%.

The mean age was 29.6± 4.35 years with over 61% 
of them in age group 21 to 30 years. Women less 
than 20 years or more than 39 years contributed 
1.4% each. Almost 80% of the women had parity of 
0 or 1, with para 5 making up 2.9%. Majority 
(89.9%) of the women were in upper social class 
while 2.3% were in lower social class. (Table 1)
With respect to prepregnancy BMI, 27.9% of the 
women were underweight, 38.1% had normal BMI, 
and 25.0% were overweight while 9.0% fell into the 
category of obesity. The maternal weight change 
(MWC) during pregnancy was more likely to reflect 
gain than loss (85% vs 5%, respectively), with the 

GWG through the trimesters of pregnancy, 
gestational age at delivery, neonatal birth weight as 
well as neonatal sex.
Our primary outcome measure was the overall 
GWG. Secondary outcome measures included the 
trend in maternal weight changes, fetal outcome, 
mode of delivery and birth weight. Factors 
considered as confounders included maternal age, 
parity, social class, gestation at delivery and fetal 
sex.
The information used to generate a database for 
analysis was retrieved from our departmental 
electronic data records, patients’ case notes as well 
as records of the theatre and labour ward. The socio-
demographic and clinical information was 
subjected to statistical analysis with a personal 
computer using SPSS version 20.0 (SPSS IBM 
Corp, Armonk, NY) and GraphPad InStat 3 
(GraphPad Software Inc., San Diego, CA). 
Univariate analysis was conducted using Chi-
square test or Fisher’s Exact Test as appropriate. 
Cross tabulations and Pearson correlation were used 
to determine associations while binary logistic 
regression was conducted to determine 

TABLE 1: DEMOGRAPHIC AND CLINICAL PARAMETERS AT ENROLLMENT
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FIGURE I: DISTRIBUTION OF MATERNAL WEIGHT CHANGE IN PREGNANCY

TABLE 2: MATERNAL AND FETAL OUTCOME VARIABLES
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FIGURE II: DISTRIBUTION OF NEONATAL BIRTH WEIGHTS 

Predictor                                      Outcome 

Weight change Mode of delivery Birth weight 

                                      P value 

Age 0.34 0.45 0.28 

Parity 0.18 0.23 0.10 

Social class 0.20 0.17 0.04 

Weight change - 0.13 0.03 

Gestational age 0.12 0.15 0.09 

Neonatal sex 

Birth weight 

0.08 

0.12 

0.19 

0.09 

0.07 

- 

 

TABLE 3: DETERMINANTS OF MATERNAL WEIGHT CHANGE,
MODE OF DELIVERY AND BIRTH WEIGHT

largest weight gain being 24kg, and biggest weight 
loss by any woman was 5kg. MWC was not 
demonstrable in 10% of the women. The mean 
GWG was 7.7±5.8kg. (Table 1; Fig I)

More of the weight gain was observed in the third 
trimester than second trimester (1.84kg per week for 
GWG of 4.8kg vs 0.55kg per week for GWG of 
2.9kg, respectively). Women with normal BMI 
gained the largest weight (9.2±4.5kg) followed by 
those who were underweight (7.5±4.1kg), and next 

were the category of obese women (7.2±3.5kg) 
before the overweight women (7.1±3.8kg). The 
overweight and obese women had GWG within the 
recommended range for their categories, giving a 
34% rate of adequate GWG.

There were 420 babies born to the women studied, 
out of which 53.6% (225/420) were males, 76.2 
(320/420) were delivered vaginally, with a mean 
birth weight of 3.1±0.4kg. The lowest weight at 
birth was 2.2kg and the largest babies weighed 
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4.2kg. Low birth weight babies constituted 9.1% 
(38/420) while macrosomia was seen in 5.2% 
(22/420) of the neonates (Table 2; Fig II). The mean 
GWG in the second trimester did not significantly 
influence the birth weight (P=0.07), similar to the 
effect of the GWG across the second and third 
trimesters (P=0.58). In contrast, GWG in the third 
trimester was significantly associated with neonatal 
birth weight (P=0.042). 

Pearson correlation showed a positive but non-
significant correlation between overall GWG and 
birth weight (r=0.18, P=0.59). Birth weight was also 
not significantly associated with maternal age 
(r=0.27, P=0.54), parity(r=0.16, P=0.43), 
gestational age at delivery (r=-0.02, P=0.32), or 
fetal sex (r=-0.6, P=0.24). However, social class 
was a strong predictor of birth weight (r=0.7, 
P=0.001).

Further logistic regression showed that none of the 
variables viz. maternal age, parity, social class, 
gestation at delivery, birth weight or fetal sex 
independently predicted GWG or mode of delivery. 
However, GWG less than 5kg and lower social class 
were the only predictors for low birth weight with 
odds ratio (OR) of 1.52 (CI=1.02 to 2.04; P=0.042) 
and 1.81 (CI=1.23 to 2.57; P=0.02) respectively. 
(Table 3)

DISCUSSION
In this study, we found that 14.5% of our antenatal 
women booked in the first trimester. Early booking 
was unlikely in young and older women as well as 
women of lower social class, but more likely in 
nulliparous and primiparous women. The mean 
GWG of 7.7±5.8kg was poor but the mean birth 
weight of 3.1±0.4kg was normal.
Though many researchers have previously reported 
a low prevalence of first trimester booking among 
pregnant women in Nigeria, 14.5% is similar to the 

16
14.1% found by Okunola et al  in Ibadan and 15.4% 

17
by Addah et al  working in Bayelsa. A probable 
reason for the low rates across these studies is the 
previously observed behavior of multiple facilities 

18booking by antenatal women,  so that late 
registration in one facility might indeed follow an 
earlier booking in another health facility. 
The proportion of obese women in early pregnancy 

among antenatal clients in our study was 9.0%. This 
figure is similar to the 9.63% previously reported by 

8Ezeanochie et al  from the same hospital and the 
1910.7% found by Chigbu et al  in Enugu. In contrast, 

it is much lower than the 33.1% prevalence 
20documented by Anzaku et al  from Jos and 28% 

14
found by Onwuka et al  also working in Enugu. The 
characteristics of the population studied by the 
various researchers probably played a role in these 

8observations. Ezeanochie et al  reported on a similar 
patient population as the women we studied but 

20from an earlier period. While Anzaku et al  studied 
women attending a private teaching hospital in the 

19
North Central part of Nigeria, Chigbu et al  worked 
in a public health facility in the South-East. It is 
likely that the sociodemographic and cultural 
variations between patient groups studied gave rise 
to the marked difference in the reported prevalence 
of obesity.
Maternal obesity is reported more frequently in the 
affluent populations mainly because many women 
are delaying pregnancy or are getting pregnant at 
advanced ages. In our environment, maternal 
obesity has also been shown to be on the increase. 
Maternal characteristics which appear to contribute 
to obesity include excessive weight gain in 

21
pregnancy and short inter-pregnancy interval.  
GWG recommended by the IOM/NRC is based on 
the starting weight in early pregnancy. In line with 
this, many researchers have continued to document 
MWC across pregnancy for the different pre-
pregnancy BMI categories. In our series, the mean 

14
GWG was 7.7±5.8kg. Onwuka et al  reported 

2210.7±3.4kg while Lawoyin  found an average 
GWG of 13.3±4.7kg.  The normal BMI category is 
expected to gain between 11kg and 16kg throughout 
pregnancy according to the IOM/NRC. The mean 
GWG in the present study was lower than the 
recommendation for normal BMI women, but this 
observation is certainly skewed by the women we 
found lost weight during pregnancy. Furthermore, 
only 34% of the women we studied achieved 
adequate GWG. This is much lower than the 53.5% 

14reported by Onwuka et al  in Enugu. Perhaps the 
marked difference in the structure of the BMI of the 
two obstetric populations reflected in this 
observation, considering that obesity was reported 

14by Onwuka et al  to be 28% compared to 9% in the 
present study, while they found underweight to be 
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3.5% compared to our 28%.
The mean birth weight in the present study of 3.1kg 
is similar to the reports of previous researchers in 

23
Nigeria who found 3.18kg,  and 3.3kg in term 

14 24
babies.  Onankpa et al  reported a lower mean birth 

24weight of 2.47kg. Onankpa et al  studied a 
population that included preterm babies and this can 
explain the much lower birth weight. It is also 
possible that lifestyle, nutritional and behavioural 
characteristics of different populations of pregnant 
women in different parts of Nigeria also contributed 
to the reported differences.
The present study showed that third trimester 
weight gain had significant impact on the birth 
weight of babies but the same effect was not found 
for GWG in the second trimester of pregnancy. This 

14
is in contrast to the report of Onwuka et al  who 
found that excessive weight gain in the second 
trimester was associated with large babies while 
poor GWG also in the second trimester predisposed 

25
to low birth weight. However, Sridhar et al  in their 
study reported that the trend in weight gain in both 
second and third trimesters was likely to impact on 
the birth weight when the GWG is observed to be 
above the IOM/NRC recommendation for the BMI 
of the woman. It appears reasonable to expect 
significant impact on fetal weight when GWG 
exceeds a certain threshold in both the second and 
third trimesters, or if GWG remains below a critical 

22
level.  The lack of association between GWG and 
birth weight in the second trimester in the present 
study is likely reflective of the overall poor weight 
gain in our population of patients.
The roles of parity, maternal pre-pregnancy BMI 
and GWG on birth weight and risk of preterm birth 

26,27
have previously been established.  In the present 
study, low parity women were more likely to book 
early, whereas higher parity women delayed 
initiation of antenatal care, hence GWG and birth 
weight comparison based on parity will appear 
skewed. However, parity did not significantly 
influence the trend of MWC, nor did it affect the 
birth weights of the babies.
The social status of clients has been suggested as 
one of the determinants of pre-pregnancy BMI and 
GWG as well as fetal outcome. In the present study, 
lower social class was significantly associated with 

23
lower birth weight. Similarly, Kehinde et al  found a 
negative impact of lower social class on birth 

5
weight. In contrast, Gaillard  reported a link 
between low income or education and maternal 
obesity in a European population, while Wright et 

28al  found little influence of socioeconomic status on 
birth outcome. The high proportion of women of 
upper social class in our study may be due to the 
urban location of our hospital. It is also possible that 
upper social class women with better education and 
favoured occupations are more likely to patronize a 
university hospital which is often viewed as a 
facility meant for the elite. Furthermore, the women 
with upper social class may also exhibit a better 
health-seeking behavior of early booking for 
antenatal care. 
In this study, we have shown that the majority of 
women attending antenatal care in UBTH tended to 
initiate antenatal care beyond the first trimester, 
especially among the older multiparous clients. The 
average GWG was much lower than the IOM/NRC 
recommended range for underweight and normal 
BMI categories but this observation did not impact 
negatively on the mean birth weight of their infants. 
Furthermore, maternal age, parity and social class 
were not significantly associated with GWG, but 
birth weight was lower with lower social class. It is 
known that birth weight is determined by many 
factors during pregnancy in addition to the role 
played by GWG. Hence when GWG is marginal 
especially in low parity women who initiate 
antenatal care early, the birth weight at term may be 
more influenced by factors other than pre-
pregnancy BMI or GWG. Therefore, future research 
interest in this area will attempt to focus on birth 
weight determinants with particular emphasis on 
nu t r i t iona l ,  env i ronmenta l ,  soc ia l  and  
psychological variables.
We found that birth weight was not significantly 
influenced by GWG. Despite the inherent 
limitations of a retrospective design, the 
information captured in our electronic database was 
easily accessible for the period studied. However, 
our study population was largely skewed toward the 
small proportion of women who commenced 
antenatal care early. 

CONCLUSION
GWG in early initiators of antenatal care in our 
hospital appears poor. Weight gain in the third 
trimester is more likely to impact on the birth 
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weight, and a gain below 5kg increases the risk for 
low birth weight infants. Other determinants of birth 
weight such as social class appear to act through the 
pathway of inadequate nutrition and poor financial 
support during pregnancy. A large-scale prospective 
study will be instructive to confirm the findings of 
the present study.  

ACKNOWLEDGEMENTS
The authors would like to appreciate Mrs. Iyore 
Osayande for assisting with the data collection and 
for her role in the secretarial work. 

Author Contribution
NO Enaruna: Project development, Data analysis, 
Manuscript writing 
OO Peter: Project development, Data collection, 
Initial draft
Both authors read and approved the final manuscript

REFERENCES:

1. Langford A, Joshu C, Chang JJ, Myles T, Leet T. 
Does gestational weight gain affect the risk of 
adverse maternal and infant outcomes in 
overweight women? Matern Child Health J 
2011; 15(7): 860–5. 

2. Stotland NE, Cheng YW, Hopkins LM, 
Caughey AB. Gestational weight gain and 
adverse neonatal outcome among term infants. 
Obstet Gynecol 2006; 108(3): 635–43.

3. Oken E, Kleinman KP, Belfort MB, Hammitt 
JK, Gillman MW. Associations of gestational 
weight gain with short- and longer-term 
maternal and child health outcomes. Am J 
Epidemiol 2009; 170(2): 173–80. 

4. Lumbanraja S, Lutan D, Usman I.  Maternal 
weight gain and correlation with birth weight 
infants. Procedia - Soc Behav Sci [Internet] 
2013; 103: 647–56. Available from: 
http://linkinghub.elsevier.com/retrieve/pii/S18
77042813038287. Accessed 29th March, 2018

5. Gaillard R, Durmuş B, Hofman A, MacKenbach 
JP, Steegers EAP, Jaddoe VWV. Risk factors and 
outcomes of maternal obesity and excessive 
weight gain during pregnancy. Obesity 2013; 
21(5): 1046–55. 

6. Institute of Medicine and National Research 
Council. Guidelines on Weight Gain and 
Pregnancy. Washington, DC: The National 

A c a d e m i e s  P r e s s ,  2 0 1 3 .  
https://doi.org/10.17226/18291. Accessed 25th 
March, 2018

7. Costa BM, Paulinelli RR, Barbosa MA. 
Association between maternal and fetal weight 
gain: Cohort study. Sao Paulo Med J 2012; 
130(4): 242–7. 

8. Ezeanochie MC, Ande AB, Olagbuji BN. 
Maternal obesity in early pregnancy and 
subsequent pregnancy outcome in a Nigerian 
population. Afr J Reprod Health [Internet] 2011; 
1 5 :  5 5 – 9 .  A v a i l a b l e  f r o m :  
http://www.ncbi.nlm.nih.gov/pubmed/2257110
6. Accessed 30th March, 2018

9. Iyoke CA, Ugwu GO, Ezugwu FO, Lawani OL, 
Onyebuchi AK. Retrospective cohort study of 
the effects of obesity in early pregnancy on 
maternal weight gain and obstetric outcomes in 
an obstetric population in Africa. Int J Womens 
Health [Internet] 2013; 5(1): 501–7. Available 
f r o m :  
http://www.embase.com/search/results?subacti
on=viewrecord&from=export&id=L36958761
7%5Cnhttp://www.dovepress.com/getfile.php?
fileID=17135%5Cnhttp://dx.doi.org/10.2147/I
JWH.S49909. Accessed 30th March, 2018

10. Ugwa EA.  Maternal  anthropometr ic  
characteristics as determinants of birth weight in 
North West Nigeria: Prospective study. J Matern 
Neonatal Med 2015; 28(4): 460–3. 

11. Aisien AO, Olarewaju RS. Maternal weight 
gain, biosocial characteristics and perinatal 
outcome in Jos, Nigeria. Niger J Clin Pract 
2003; 6(1): 5–9.

12. Oladeinde HB, Oladeinde OB, Omoregie R, 
Onifade AA. Prevalence and determinants of 
low birth weight: the situation in a traditional 
birthhome in Benin City, Nigeria. Afr Health 
Sci. 2015; 15(4):1123–9.

13. Kramer MS1, Morin I, Yang H, Platt RW, Usher 
R, McNamara H, Joseph KS, Wen SW. Why are 
babies getting bigger? Temporal trends in fetal 
growth and its determinants. J Pediatr. 2002; 
141(4):538–42.

14. Onwuka CI, Ugwu EO, Onah HE, Obi SN, 
Onwuka CI, Menuba IE, et al. Patterns of 
gestational weight gain and its association with 
birthweight in Nigeria. Niger J Clin Pract 2017; 
20(6): 754–60.

15. Olusanya O, Okpere EE, Ezimokhai M. The 

Nosakhare O. Enaruna et al Contribution Of Gestational Weight Gain To Fetal Birth Weight...

www.ibommedicaljournal.org 112Ibom Med. J. Vol.12 No.2 Aug, 2019



= n j p - 9 0 0 7 4 & s i t e = e h o s t -
live%5Cnhttp://www.ajol.info/index.php/njp/a
rticle/view/90074. Accessed 2nd March, 2018

24. Onankpa BO, Airede KI, Ahmed H, Jiya NM. 
The birth weight of apparently healthy Nigerian 
newborns in Sokoto. Sahel Med J 2006; 9(1): 
19–22. 

25. Sridhar SB, Xu F, Hedderson MM. Trimester-
specific gestational weight gain and infant size 
for gestational age. PLoS ONE. 2016; 11(7): 
e 0 1 5 9 5 0 0 .  A v a i l a b l e  f r o m :  
https://www.ncbi.nlm.nih.gov/pmc/articles/PM
C4956066/. Accessed 24th September, 2018

26. Elshibly EM, Schmalisch G. The effect of 
maternal anthropometric characteristics and 
social factors on gestational age and birth weight 
in Sudanese newborn infants. BMC Public 
Health. 2008; 8. 

27. Frederick IO, Williams MA, Sales AE, Martin 
DP, Killien M. Pre-pregnancy body mass index, 
gestational weight gain, and other maternal 
characteristics in relation to infant birth weight. 
Matern Child Health J 2008; 12(5): 557–67. 

28. Wright CM, Parkinson KN, Drewett RF. The 
influence of maternal socioeconomic and 
emotional factors on infant weight gain and 
weight faltering (failure to thrive): Data from a 
prospective birth cohort. Arch Dis Child 2006; 
91(4): 312–7.

importance of social class in voluntary fertility 
control in a developing country. W Afr J Med 
1985; 4: 4.

16. Okunlola MA, Ayinde OA, Owonikoko KM, 
Omigbodun AO. Factors influencing gestational 
age at antenatal booking at the University 
College Hospital, Ibadan, Nigeria. J Obstet 
Gynaecol [Internet]. 2006; 26(3): 195–7. 
A v a i l a b l e  f r o m :  
http://www.ncbi.nlm.nih.gov/pubmed/1669862
2. Accessed 30th March, 2018

17. Addah AO, Omietimi JE, Allagoa DO. 
Gestational age at first antenatal booking at the 
Federal Medical Centre, Yenagoa, Bayelsa 
State, South-South Nigeria. IOSR J Dent Med 
Sci Ver II [Internet] 2015; 14(3): 2279–861. 
Available from: www.iosrjournals.org. 
Accessed 2nd April, 2018

18. Nwogu-Ikojo EE, Okafor II, Ezegwui HU. 
Multiple antenatal bookings among pregnant 
women in Enugu, Nigeria. J Obstet Gynaecol 
(Lahore) 2010; 30(3): 244–7. 

19. Chigbu CO, Aja LO. Obesity in pregnancy in 
Southeast Nigeria. Ann Med Health Sci Res 
2011; 1: 135–40. 

20. Anzaku A, Idikwu O, Emmanuel O, Kingsley O. 
Impacts of obesity on maternal and fetal 
outcomes in women with singleton pregnancy at 
a Nigerian clinical setting. Br J Med Med Res 
[Internet] 2015; 6(12): 1159–65. Available 
f r o m :  
http://www.sciencedomain.org/abstract.php?iid
=911&id=12&aid=7927. Accessed 1st April, 
2018

21. Davis EM, Babineau DC, Wang X, Zyzanski S, 
Abrams B, Bodnar LM, et al. Short inter-
pregnancy intervals, parity, excessive 
pregnancy weight gain and risk of maternal 
obesity. Matern Child Health J 2014; 18(3): 
554–62. 

22. Lawoyin TO. Maternal weight and weight gain 
in Africans: Its relationship to birth weight. J 
Trop Pediatr 1991; 37(4): 166–71. 

23. Kehinde OA, Njokanma OF, Olanrewaju DM. 
Parental socioeconomic status and birth weight 
distribution of Nigerian term newborn babies 
[Internet]. Nigerian J Paediatrics 2013; 40: 
2 9 9 – 3 0 2 .  A v a i l a b l e  f r o m :  
http://search.ebscohost.com/login.aspx?direct=
true&AuthType=cookie,ip,shib&db=awn&AN

Nosakhare O. Enaruna et al Contribution Of Gestational Weight Gain To Fetal Birth Weight...

www.ibommedicaljournal.org113 Ibom Med. J. Vol.12 No.2 Aug, 2019


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9

