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Introduction

Birthweight is an important perinatal health indicator related 
to neonatal and infant mortality (Wilcox, 2001). Further, different 
classifications of birthweight such as LBW (weight at birth under 
2,500 grams), macrosomia (weight at birth upper than 4,000 
grams), small for gestational age (SGA: birth weight for gestational 
age under 10th percentile of a weight for gestational age reference), 
and large for gestational age (weight at birth upper than 90th 
percentile) are related to health later in life [1]. Although the effect 
of birthweight and its different classifications on health in advanced 
stages of human life are day by day well understood, primary 
causes and aetiology of the different classifications of birthweight 
are not. Among aetiology of LBW, macrosomia, SGA and LGA, it is 
possible to discern between genetic factors such as genetic variants 
or sex of newborn, socioeconomic factors such as level of education, 
occupation, and socioeconomic status of the parents, and maternal-
foetal factors such as age at maternity, parity, type of birth (vaginal 
or by Caesarean section-CS-), multiple gestation or origin of the 
mother. Regarding to genetic factors, Andersson et al. [2] and 
Yaghootkar & Freathy [3] showed a significant association among 
different loci, birthweight, and different adult phenotypes as type 
2 diabetes, adult height, and adult blood pressure. With respect to 
socioeconomic factors, recent studies showed an association among 
higher qualified workers, higher income and higher educational  

 
level with higher mean birthweight and lower prevalence of LBW 
[4,5]. On maternal-foetal factors, both newborns from young 
and advanced age mothers, primipara mothers, newborns by CS 
delivery, and newborns from multiple gestation are more likely to 
have LBW [6].

Discussion

In the last decades, the reproductive behaviour has been 
changing. Age at maternity has increased in developed countries, 
increasing the number of mothers who are older than 35 years 
old and older than 40 years old. The effects of the delayed age 
at maternity suppose high prevalence of LBW [7]. Further, if age 
at maternity is accompanied by an increase in the number of 
pregnancies by assisted reproductive technology (ART), due to this 
delay in age at maternity, it could be possible to expect a higher 
increase in the prevalence of LBW and SGA. This possible increase 
in the prevalence of these indicators could be due to the increased 
risk of having multiple pregnancies due to ART when multiple 
embryos are transferred. Nevertheless, singletons born by ART 
show also higher risk of being LBW or SGA when compared with 
naturally conceived singletons [8], so, is the increase of pregnancies 
by ART the factor that could explain the increase of the prevalence 
of LBW or SGA? Or, could be the delay of age at maternity one of the 
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main factors that increase these indicators? Both questions could 
be answered with the following directed acyclic graph (DAG), in 
which an increased number of ART pregnancies could be explained 
by an increase in the age at maternity, both factors affect both 
number of multiple births and these three risk factors increase the 
number of LBW and SGA. Nevertheless, this DAG is only an example 
of one of the possible relationships among ART and advanced age 
at maternity (Figure 1).

Figure 1: Hypothetical DAG illustrating relationships 
among advanced age at maternity, ART and perinatal 
outcomes.

On the other hand, maternal profile have been changing in 
developed countries to mothers highly qualified (university level 
education), and to mothers with higher-income occupations, 
maternal characteristics that contribute to decrease the prevalence 
of LBW, SGA [9].

Conclusion

The opposite trends of delaying age at maternity-increasing 

prevalence of LBW and SGA-, and the increasing number of women 
with higher occupation and level of studies-decreasing prevalence 
of LBW and SGA- lead researchers to investigate the effect and 
relationships among these risk factors, such as ART pregnancies, 
advanced age at maternity, number of multiple births, and 
protective factors as higher-income occupation higher qualification 
on the labour outcome.
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