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graphic imaging during embryo transfer. All these 
mechanisms may be responsible for the decrease in 
implantation and pregnancy rates in obese women 
undergoing ART.15

Obesity during pregnancy

A. Maternal complications

The recommended gestational weight gain is 11.5 to 
16.0 kg, (0.5 to 2.0 kg for the first trimester and 0.35 to 
0.50 kg per week for the second and third trimesters) 
(Table 1).16 It is strictly recommended for overweight 
and obese pregnant women to limit weight gain to 
a minimum and this aim is achieved by a balanced 
diet of high nutritional value, which results in both 
weight control and normal embryo growth. Women 
who are overweight before pregnancy are far more 
likely to exceed the weight gain recommendations 
during pregnancy and to experience greater risk of 
adverse complications,17 as outlined below.

Miscarriage

Although excess body weight has been correlated 
with increased risk for first-trimester miscarriage, 
the results of various studies are controversial and 
far from being conclusive.18-20

Thrombo-embolism

Pregnancy per se constitutes a prothrombotic state 
characterized by an increase in the plasma concen-
tration of coagulation factors Ι, VII, VIII and X, a 
decrease in protein S and inhibition of fibrinolysis.21 
These changes in combination with other risk fac-
tors, such as advanced maternal age, high parity, 
cesarean section, pre-eclampsia and obesity, result in 
an increased risk for venous thrombosis. According 

to several studies, obesity (BMI >30 kg/m2) doubles 
the risk of thrombosis by increasing the concentra-
tion of factors VIII and IX, but not of fibrinogen.22 
Furthermore, BMI >25 kg/m2 combined with oral 
contraceptive pills greatly increases22 the risk of 
thrombosis among women aged 15-45 years.

Gestational diabetes

Approximately 3-10% of women will be affected 
by gestational diabetes.3 Although many factors con-
tribute to this, such as ethnic origin, age and family 
history, obesity constitutes an independent risk fac-
tor as the incidence of gestational diabetes is two- to 
three-fold higher in obese and overweight as compared 
to normal weight women.3 Moreover, obesity and 
diabetes play independent roles in determining fetal 
size. Women with gestational diabetes and normal 
body weight who control glycemia with diet, insulin or 
anti-diabetic drugs present an incidence of neonatal 
macrosomia comparable to that of women without 
diabetes.23 In addition, insulin treatment prevented 
macrosomia in overweight and obese women. On the 
other hand, in obese women on diet who managed to 
control glycemia, as well as in overweight and obese 
women who failed to do so, irrespective of treatment, 
the incidence of macrosomia remained high.23

Hypertensive disorders and metabolic syndrome

Obesity is associated with insulin resistance. Insulin 
resistance and consequent hyperinsulinemia can result 
in such conditions as hypertension, hyperlipidemia, 
degenerative heart disease, hyperuricemia and glu-
cose intolerance or diabetes type 2. Hyperleptinemia, 
increased PAI-1 concentrations, micro- or macro-pro-
teinuria and endothelium dysfunction have also been 
reported. This group of disorders has been collectively 
described as “metabolic syndrome”.

Table 1. Recommendations for total and rate of weight gain during pregnancy, according to pre-pregnancy body mass index. (From the Insti-
tute of Medicine and National Research Council, 2009). Re-examining the guidelines. Washington, DC: The National Academic Press.16

Pre-pregnancy BMI

Total weight gain (kg) Rates of weight gain at second and third trimester (kg/week)

Range Mean (range)

Underweight: <18.5 kg/m2 12.5 - 18.0 0.51 (0.44-0.58)

Normal weight: 18.5 - 24.9 kg/m2 11.5 - 16.0 0.42 (0.35-0.50)

Overweight: 25.0 - 29.9 kg/m2 7.0 - 11.5 0.28 (0.23-0.33)

Obese: ≥30.0 kg/m2 5.0 - 9.0 0.22 (0.17-0.27)

Calculations assume a 0.5-2 kg weight gain in the first trimester.
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