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Introduction
Obesity, de�ned as having body mass index (BMI)>30 kg/m2, is a 

chronic health problem with rising prevalence since the 20th century 
with an estimated 650 million adults worldwide are affected by 
obesity [1]. In 2014, it was estimated that there were 14.6 million 
obese pregnant women worldwide [2]. Obesity prior to pregnancy 
has been associated with increased risks of various adverse outcomes 
in the affected mothers and their offspring child [3,4] In addition, 
there is a trend of graded relationship between adverse pregnancy 
outcomes with severity of obesity [5,6]. It is well recognized that 
women with normal weight were much less likely to have adverse 
maternal and neonatal outcomes, compare to obese women [7,8]. 
Some obese women, especially for severely obese women, try to lose 
weight before pregnancy even during pregnancy to minimize the 
adverse maternal and childhood outcomes [3,9].

Over the past decades, the guidelines for ideal weight gain have 
been periodically questioned and revised. In 2009, the Institute of 
Medicine (IOM) further revised recommended guidelines for 
gestational weight gain during pregnancy for women by pre-
pregnancy BMI, including obese women [10]. IOM recommended 
that obese women should gain between 5 and 9 kg during pregnancy 
to obtain the best maternal and perinatal outcomes and weight loss 
should be discouraged [10]. However, recommendations by severity 
of obesity were not specified because of a paucity of research [10]. 
Although gestational weight loss (GWL) during pregnancy is not 

obese women, regardless of BMI classes, is associated with increased 
risk of adverse perinatal outcomes including preterm birth, small-for-
gestational age (SGA), neonatal morbidity and mortality, and long-
term infant cognitive performance, compared to women with adequate 
gestational weight gain. If our hypothesis is con�rmed, GWL should 
not be recommended in obese women regardless of severity, which 
could be served as a weight management counselling during pregnancy.

Evidence support the hypothesis

Potential mechanistic and physiological association between 
GWL and adverse perinatal outcomes: Under normal circumstances, 
pregnancy is supposed to be a time to gain weight to meet increased 
needs of energy and other nutrients for the mother and growing fetus. 
Energy requirements increase in pregnancy by approximately 200, 300, 
and 400 kcal/day in the �rst, second, and third trimesters, respectively 
[13]. In general, gestational weight gain is composed of water, protein, 
or fat in the fetus, placenta, uterus, and amniotic �uid, maternal blood 
volume, mammary gland, and maternal adipose tissue. �e minimal 
amount of gestational weight gain required for fetal growth and deposits 
of maternal energy for postpartum lactation is estimated at 8 kg [13]. 
In a typical pregnancy characterized by 25 lb or 11 kg total gestational 
weight gain and delivery at 40 weeks, the products of conception 
(placenta, fetus, amniotic �uid) comprise approximately 35% of the 
total gestational weight gain [14]. If an obese woman delivered a 
normal weight baby but did not gain any weight during pregnancy, 
she actually consumed at least 8 kg of substances from her own body. 
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It was indicated obese women should undergo an apparent decrease 
in both lean body mass and fat mass if weight gain is negative [12]. A 
study published by Catalano et al. proposed an adaptive physiological 
mechanism which prioritizes the preservation of the mother’s lean 
body mass, whereas a greater proportion of fat mass is lost 12. For 
the fetus, this means a reduced protein supply which would lead to its 
reduced lean body mass. A reduced lean body mass of the fetus may 
present various physiological implications such as metabolic, nutrient 
and cognitive de�cits [12]. Moreover, there is a concern that fetal brain 
function may be negatively a�ected by maternal ketonemia [15,16], 
which could result from fasting during pregnancy among women 
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