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Abstract 

Maternal obesity has become an important global public 

health problem and is responsible for neonatal 

morbidity and mortality.  

 

Objective: to study the influence of maternal obesity on 

birth weight and neonatal complications.  

 

Material and Methods: This is a cross-sectional study 

covering 664 files of mother-child couples, i.e., (324: 

48.8% macrosomes and 340: 51.2% eutrophic) collected 

between January 1, 2015 to December 31, 2015. We we 

analyzed and compared the weights of newborns born to 

parents with or without overweight. The calculation of 

the body mass index [BMI] = P/T2 in kg/m2) had made 

it possible to classify parental corpulence according to 

the recommendations of the World Health  

 

 

Organization (WHO). The logistic regression analysis 

was been carried out. 

 

Results: We recorded 4526 deliveries of which 664 or 

324 (48.8%) macrosomes and 340 (51.2%) eutrophic) 

mother-newborn pairs were included in the study. 

Maternal pre-gestational overweight was significantly 

related at neonatal macrosomia (p<0.0001).  

 

Conclusion: Excess weight has become a major public 

health problem worldwide. There is a positive 

correlation between newborn weight and maternal build 

before conception explaining the increased risk of fetal 

macrosomia in women with overweight. These data 

highlight the value of following recommendations for 

weight gain during pregnancy. 
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1. Introduction 

Maternal excess weight has become a significant global 

public health problem. It is responsible for maternal-

fetal morbidity and mortality. There is a positive 

correlation between newborn weight and maternal build 

before conception explaining the increased risk of fetal 

macrosomia in women with overweight. The World 

Health Organization (WHO) considers obesity to be a 

pandemic that affects both industrialized and developing 

countries. In 2014, excess weight affected more than 1.9 

billion adults, including over 600 million were obese. In 

Algeria, overweight: 12% children under five and 18% 

between 12-23 months [1]. On the obstetrical level, the 

pregnancy of overweight women is more frequently 

marked by maternal and neonatal complications, also 

noting that obesity in childbearing age varies between 

6% and 15.5% and that from the age of 18 at 44 years 

old and the proportion of macrosomes varies between 

15 and 30%. (Multiple Indicator Cluster Survey (MICS) 

2012-2013). From these global literature data, the main 

objective of our work was to study the influence of 

excess pre-gestational maternal weight on the birth 

weight of a population of term newborns. And secondly 

to describe the maternal characteristics and to evaluate 

the neonatal morbidity and mortality. 

 

2. Patients and Methods 

This is a cross-sectional, descriptive and analytical 

study nested in the cohort of pregnant women who gave 

birth during the study period at the level of the neonatal 

service “EHS Nouar Fadéla” (Ex. Ste Anne). During the 

period from January 1 to December 31, 2015 inclusive, 

 Inclusion criteria: We included in our study 

any mother-newborn couple whose gestational 

age varies between 37 and 42 weeks of 

amenorrhea (SA) and a birth weight>50th 

percentile for gestational age. 

 Non-inclusion criteria: We excluded from this 

study all premature infants less than 37 weeks 

old. 

We have developed survey forms that have been 

carefully completed through an interrogation with the 

mother, these include three parts: 

1. Maternal characteristics (age, occupation, 

marital status, socio-economic level, parity, 

pregnancy, obstetric history: abortion, 

stillbirth, previous diabetes, diabetes, 

pregnancy). 

2. Characteristics of the current pregnancy and 

childbirth (weight at the beginning and end of 

pregnancy; pre-gestational weight, weight 

gain), maternal height, blood pressure, 

screening for diabetes (hypoglycemia, glycated 

hemoglobin, venous glycemia); monitoring of 

pregnancy, history of macrosomia) and 

newborn characteristics (weight, height, bw) 

and neonatal complications. 

 

 2.1 Definition of terms 

1. Macrosomia 

 A birth weight greater than 4000 or 4500 

grams is a simple index, but which does 

not take into account gestational age. 

 A birth weight above the 90th percentile 

for gestational age compensates for this 

defect. Gender, ethnicity and geographic 

environment influence birth weight, 

requiring the use of reference curves for 

each population. 

2. The weight index (weight * 100/height3) is 

easy to calculate, not influenced by ethnicity 

and sex and reference curves constructed 

according to gestational age allow a 
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classification of macrosomia into two distinct 

groups: 

 Non-segmental macrosomes, the weight 

index of which is less than the 90th 

percentile.  

 Segmental macrosomes, the weight index 

of which is greater than the 90th percentile 

(newborn baby of a diabetic mother). 

 

A pregnancy is said to be followed: if the mother has 

had three antenatal consultations. 

 Perinatal asphyxia is retained if the 

APGAR score has remained below 7 to 

five minutes of life. 

 Hypoglycemia: is defined by a blood 

glucose lower than 0.30 g/L on the first 

day and lower than 0.45 g/L beyond 24 

hours. Capillary blood glucose tests are 

systematically performed in macrosome 

newborns at one hour of life. In the event 

of normal initial blood sugar levels, the 

newborn is put to the breast, monitored in 

the maternity ward next to his mother, the 

capillary blood sugar level is redone at 

three hours of life before the next 

breastfeeding, then every six hours for the 

first 24 hours. hours. If the initial blood 

sugar is low, the newborn is hospitalized 

for treatment. 

 

2.2 Statistic study 

Data entry as well as descriptive and analytical data 

analysis were performed using Statistical Package for 

Social Sciences (SPSS) version 20. Quantitative 

variables were presented as mean and standard 

deviation, qualitative variables expressed as a 

percentage. Chi test was used for comparison of 

results. The cutoff of p<0.05 was considered statistically 

significant. 

3. Result 

During the period from January 1 to December 31, 2015 

inclusive, 4,526 deliveries were carried out. We 

collected 664 mother/newborn couples who were the 

subject of this study, including 324 NN-MERES 

couples who were overweight and 340 newborns-

mothers of normal weight. 

 

3.1 Maternal characteristics 

 The average age in our sample was: 30.60 ± 6 

years. The predominant age group was between 

26 and 35 years with a rate of 59.1% in 

mothers of macrosome newborns vs. 53.2% in 

mothers of eutrophic newborns. 

 Maternal height varied between 145 cm and 

175 cm. The average height in our sample was: 

163 ± 6 163.85 ± 6.4 cm. 

 Multiparity was observed in 50% of 

overweight mothers vs. 67% of newborns of 

normal weight mothers. 

 the distribution of mothers in our study 

population according to BMI shows that more 

than 50% were normal weight, 21.8% 

overweight and 30% obese. 

 Considering 15 kg as the limit weight gain 

during pregnancy, 15% of the overweight 

newborns were found to have had excessive 

weight gain with a well-known prior weight. 

 The most marked antecedents and respectively 

in pregnant women with excess weight versus 

normal weight are: antecedent of macrosomia, 

MIU, HTA, Abortion; diabetes and weight gain 

with a significant difference (Table 1). 

 42.1% of pregnant women who were 

overweight had been screened for diabetes and 

only 12.5% were followed up during their 

pregnancy (PMI follow-up or private doctor). 
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3.2 Evolution of labor and decision of the mode of 

delivery 

The majority of deliveries of macrosome newborns 

were by the high route (74% vs. 26% by the base 

route). Certain indications for caesarean section such as 

ATCD MIU, the suspicion of macrosomia, narrowed 

pelvis and unbalanced diabetes predominate in pregnant 

women who are excessively overweight vs pregnant 

women of normal weight (Figure 1). 

  

3.3 Features of newborns 

 Gender: The male predominance is among the 

NN overweight mothers with a rate equal to 

72.9%. 

 Weight and gestational age: The birth weight 

(PNN) varied between 4000 g and 5900 g with 

an average PNN of: 4075 ± 346 g vs the birth 

weight of the controls varied between 2380 g 

and 3800 g with an average PNN of: 3535 ± 

271 gr. The mean head circumference of 

newborns from overweight mothers was: 35.82  

± 1.26 cm vs. controls was 34 ± 1.10 cm. The 

mean size of the macrosome newborns was: 51 

± 2.31 cm vs the controls was 48.7 ± 2.12 cm. 

  

3.4 Correlation between maternal weight and birth 

weight in the two populations of newborns 

 The correlation between maternal weight and birth 

weight shows that whatever the weight of the newborn, 

their birth weight increases simultaneously with the 

body mass index of their mothers, The coefficient of 

determination being positive, it confirms the 

correlation positive between the weight of the mother 

and the weight of the newborn (Figure 2). 

 

3.5 Neonatal complications  

Neonatal morbidity in newborns of overweight mothers 

is dominated respectively by: hypoglycemia in 

19.3%; hematomas in 3.8%; brachial plexus palsy in 

2.1%. Lethality is noted in 0.9% of cases. Becoming 

newborns: 66% were given to their mothers and 34% 

newborns were hospitalized (Table 2). 

 

   

Mother's BMI (Kg/m2)  

664 

Mother-Newborn Couples 

NOT % 

Normal (18.5 <BMI <24.9 kg/m2)             340  51.2  

Excess weight (25-29 kg/m2) 145 21.8 

Obese (≥30 kg/m2) 179 26.9 

 

Table 1: Distribution of mothers according to BMI. 

 

Mothers 

characteristics 

Excess weight N = 324 Normal weight N = 340 OR [95% CI] Meaning 

threshold p % % 

 Abortion 18 10 1.85 [1.6-2.2] <0.1 

Miu 6 2 2.6 [1.29-5.5] <0.1 

Gestational Diabetes 18 10 1.88 [0.9-1.9] <0.1 

HTA 20 9 2.47 [0.9-5.6] <0.001 

Atcd macrosomia 32 15 2.6 [1.04-5.7] <0.001 



J Pediatr Perinatol Child Health 2020; 4 (4): 117-125  DOI: 10.26502/jppch.74050051 

Journal of Pediatrics, Perinatology and Child Health   121  

Term> 42 (sa) 5 4 Ns Ns 

Multiparity 50 67 1.07 [0.9-1.4] <0.001 

Weight gain 15 2 0.8 [0.4-1.1] <0.05 

 

Table 2: Maternal medical history. 

 

 

 

Figure 1: Distribution of mothers according to the indication for Caesarean. 

 

 

 

Figure 2: Correlation between maternal weight and birth weight in the two populations of newborns. 
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Neonatal complications  Macrosomes Meaning threshold P 

  Yes 

NOT (%) 

No 

NOT (%) 

Hypoglycemia (<0.40 gr/l)   82 (19.3) 49 (10.6) <0.0001 

Hypocalcaemia (<80 mg/l)  7 (1.6) 16 (3.4) NS 

Hyperbilirubinemia 45 (10.6) 115 (24.8) <0.0001 

Polycythemia 1 (0.2) 2 (0.4) NS 

Perinatal asphyxia (APN) 23 (5.4) 45 (9.7) NS 

Respiratory distress 42 (9.9) 124 (26.7)  <0.0001 

Hypertrophic cardiomyopathy (CMH)  3 (0.7) 4 (0.9) NS 

Brachial plexus palsy (PPB)  9 (2.1) 1 (0.2) 0.007 

Clavicle fracture 3 (0.7) 1 (0.2) NS 

Humeral fracture 5 (1.2) 0 (0) - 

Serum blood lump 37 (8.7) 58 (12.5) NS 

Hematomas 16 (3.8) 9 (1.9) NS 

Death 5 (0.9) 3 (0.6) NS 

 

Table 3: Distribution of neonatal morbidities. 

 

4. Discussion 

4.1 The prevalence of obesity and overweight 

In our study, it was 21.8% overweight and 26.9% 

obese, respectively. Some results of studies are 

similar to ours and others are different.This 

percentage difference may be due to the increase in 

the frequencies of maternal diabetes and to the very 

different eating habits and lifestyle of each country 

especially between developed and developing 

countries [1-6]. 

  

4.2 Pathologies of pregnancy and characteristics 

of childbirth 

 We found 15% of patients who were over pre-

pregnancy weight who gained excessive 

weight during pregnancy. Some study results 

are similar to ours and others are 

different. Excessive weight gain would be 

responsible for a modification of maternal 

metabolism because it is dependent on food, 

thus explaining macrosomia by anabolism [2].  

 The average age of mothers in our sample was 

30 ± 5.7 years, which is almost identical in 

some studies. However, other authors describe 

a younger population. Exceeding the term was 

significantly observed in pregnant women who 

were overweight. This can be explained by: 

lack of an early ultrasound for dating the 

pregnancy imprecision of the dates of the last 

menstruation and the irregular nature of 

prenatal consultations. 

 The proportions of multiparas were higher in 

normal weight mothers than in overweight 

mothers (67% and 50%) respectively and the 

difference is significant. Regardless of the type 

of diabetes, our results match those of the 

literature, but the percentage of gestational 

diabetes in our series is high compared to the 

data in the literature. This can be explained 
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above all by the ethnic and genetic variations of 

populations, but also, to a lesser extent, by the 

diversity of strategies and screening methods 

used [7-9]. 

 The history of macrosomia is the most 

implicated factor in the occurrence of 

macrosomia. Its pathophysiology has not yet 

been elucidated. This confirms that a woman 

who has given birth to a macrosome most often 

recurs with a risk multiplied by six (OR = 6) 

and in our series, this is multiplied by [10-12].  

 Male predominance has been reported by most 

authors. with a relative risk multiplied by 2 and 

our results agree with most studies. For this, 

hypotheses have been proposed to explain why 

girls are born lighter than boys. Wilkin and 

Murphy have suggested that gender-specific 

genes affecting insulin sensitivity are 

responsible for the gender difference in birth 

weight. According to them, the female fetus is 

genetically more resistant to insulin and less 

sensitive to the trophic effects of insulin and is 

therefore smaller [11-13].  

 

4.3 Childbirth type 

 Our results show that obese and overweight 

pregnant women are more at risk of giving 

birth by caesarean section with a statistically 

significant association. Our results agree 

with those of the literature. The risk of 

cesarean section in these women would be 

related to the higher risk of preeclampsia, 

fetal macrosomia and dynamic obstructed 

labor. In our study, the indications for 

caesarean section were varied and dominated 

by the suspicion of macrosomia and a history 

of in utero death [10, 14, 15]. 

 Regarding neonatal morbidity, the frequency 

of macrosomia increases with BMI. Several 

studies have shown that overweight women, 

especially obese women, were more 

frequently at risk of giving birth to 

macrosome newborns. This percentage 

difference may be due to the food character 

of each country, especially between 

developed and developing countries [1-3]. 

 Hypoglycemia was observed in 19.3% of 

newborns born to overweight mothers; this is 

higher than that observed by most of the 

authors. There is a linear relationship 

between birth weight and shoulder dystocia 

and PPB. Birth trauma was greater in the 

group of overweight mothers compared to 

controls (deep hematomas 3.8%, PPB 2, 1%, 

humeral fracture 1.7%) with a significant 

link. Our results agree with most of the 

studies. Neonatal mortality was greater in 

newborns of overweight mothers (5 cases: 

0.9%); our results agree with most studies, 

this could be explained by the fact that most 

pregnancies were not followed [8, 16-19].     

  

5. Conclusion 

Pregnancy in overweight women must therefore be 

considered “at risk”, regardless of maternal, obstetric 

and neonatal complications. Awareness of this too 

often neglected pathology and orientation towards 

multidisciplinary management of obese patients 

during routine consultations. 

 Appropriate education of mothers on 

nutrition and physical activity to reduce 

the prevalence of overweight.            

 Good blood sugar control before and 

during pregnancy helps prevent 

macrosomia and other complications 

such as maternal and neonatal trauma 

during birth.          

 Pregnancy monitoring.          
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 Childbirth should be planned without 

leaving anything to chance. It should be 

organized with a multidisciplinary 

team.          
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