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Gestational diabetes mellitus (GDM) has for many years been defined as glucose intolerance with the onset or first

recognition during pregnancy. Such a definition has serious limitations due to many cases of GDM representing

preexisting hyperglycemia. As such, the latest definition of GDM excludes women found to have diabetes by diagnostic

criteria applied outside of pregnancy. GDM is one of the most common obstetric complications, with the prevalence

varying from 7.5% to 27.0% among different areas, principally depending on different races and diagnostic criteria. 
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1. Introduction

GDM is associated with a wide variety of adverse maternal and offspring outcomes. Women with GDM are at higher risks

of pre-eclampsia, dystocia, cesarean section, postpartum hemorrhage, and future development of type 2 diabetes

mellitus. GDM also contributes to macrosomia, childhood obesity, metabolic syndrome and cardiovascular diseases in the

offspring . Overweight and obesity are leading global health burdens and constitute major risk factors of GDM . The

proportion of overweight and obese women of reproductive age has been increasing considerably in the last decades. It is

estimated that among overweight and obese pregnant women, the risk of developing GDM is more than twofold higher

than for non-obese women . Furthermore, the combination of overweight/obesity and GDM could aggravate these

adverse outcomes caused by GDM alone .

The Institute of Medicine (IOM) has recommended the ideal gestational weight gain (GWG) for pregnant women.

According to the IOM guidelines, total GWG should be within 12.5–18 kg, 11.5–16 kg, 7–11.5 kg and 5–9 kg for

underweight, normal weight, overweight and obese women, respectively . Excessive GWG increases the risk of GDM,

hypertensive disorders of pregnancy, large for gestational age infants, macrosomia, caesarean delivery, and postpartum

weight retention, as well as obesity of offspring . As reported by a systematic review and meta-analysis of more than

1 million pregnant women, 47% of the population exceeded GWG goals , and overweight and obese women have the

highest prevalence of excessive GWG . Therefore, effective interventions targeting women who are overweight or obese

are urgently needed to decrease the risk of GDM, restrict GWG and promote the future health of two generations.

There are substantial randomized controlled trials (RCTs) attempting to reduce the incidence of GDM, including diet,

physical activity (PA), combined interventions or medication. However, the results are controversial . The key issue of

whether GDM could be prevented by interventions remains unanswered. Furthermore, the effects of interventions on

limiting GWG are also inconsistent . In addition, individual RCTs focusing on diverse interventions present

inconsistent effectiveness , indicating that the efficacy of various strategies might be different. In this regard, few

studies compare the effectiveness of multiple interventions, especially in overweight/obese pregnant women.

Consequently, it is necessary to determine the optimal intervention among this population, as well as to update the meta-

analysis since certain new trials have been conducted recently.

2. Prevention of Gestational Diabetes Mellitus

The NMA demonstrated that neither diet, PA, combined diet + PA nor medication intervention could effectively protect

overweight/obese women from developing GDM. Despite the discrepancy with other literature studying women without

special BMI , this conclusion remains convincing due to consistency with studies targeting overweight/obese

pregnant women . There are some possible explanations for the insignificance. On the one hand, providing

intervention only during gestation, which results in a short duration of these interventions, might not be sufficient to

produce remarkable metabolic improvements and eventually prevent GDM. During healthy pregnancy, placental

hormones and metabolic adaptations promote the state of insulin resistance (IR), which facilitates the adequate transfer of

glucose to the fetus . By reasons that the excess of adipose tissue affects the production of adipokines, chemokines

and cytokines, IR is exaggerated in overweight/obese pregnant women , making them enter pregnancy with increased
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IR, which further deteriorates as pregnancy progresses . When insulin secretion does not increase adequately to

counterbalance the state of IR in the second half of pregnancy, maternal glucose intolerance appears and may contribute

to the increased risk of GDM . This emphasizes the significance of reducing BMI before conception. A large study

including 226,958 women also indicated that a 10% reduction in pre-pregnant BMI reduced the risk of GDM by up to 25%,

depending on the baseline BMI . In this regard, intervention initiated at the onset of pregnancy or even the

preconception period should be recommended among overweight/obese women to prevent GDM. On the other hand, the

intensity of interventions, for instance, the dose of metformin administrated and the type of PA intervention (PA counselling

vs. supervised exercise sessions, or diet counselling sessions vs. diet brochures), is heterogeneous in included trials.

Given that overweight/obesity is an established risk factor for GDM , and is closely associated with metabolic disorders

, participants with overweight/obesity may benefit less from modest interventions. Besides, overweight and obesity are

intrinsically linked with long-term excessive calorie intake , which might be uneasy to change, resulting in a barrier to

diet intervention. The fear of harming self and the baby, pregnancy-induced physical discomfort and discouragement by

others  constitute barriers to PA intervention. Apprehension regarding the use of medications during pregnancy, for

example, anxiety related to metformin crossing the placenta and reaching the fetus, also exists . All of these might

contribute to the poor compliance of overweight/obese women to the above interventions, which could be another

reasonable factor for their failure to prevent GDM. Therefore, a dose-response phenomenon may be present, where more

robust interventions, such as supervised exercise sessions, should be principally examined in the future.

More importantly, there was a tendency that PA and diet + PA interventions played protective roles in GDM development.

Of the four included interventions, PA intervention ranked as the optimal strategy to prevent GDM, followed by diet + PA

intervention and medication, which is partially supported by Davenport et al. . PA has long been prescribed to patients

with diabetes due to improvements in glycemia and insulin sensitivity. Studies have proposed that PA achieves these

benefits by promoting the glucose uptake of skeletal muscle and increasing mitochondrial density as well as the

expression of glucose transporter proteins . Moreover, PA also improves pancreatic islet cell function, increases

myonectin levels, and decreases adipokine levels and oxidative stress . These results laid a solid foundation for the

possible effectiveness of PA and PA-based lifestyle intervention on the prevention of GDM. Oral antidiabetics, especially

metformin, are another empirically therapeutic strategy for women with polycystic ovary syndrome (PCOS) or obesity.

Nevertheless, despite the fact that metformin has the ability to inhibit hepatic gluconeogenesis and glucose absorption,

stimulate glucose uptake in peripheral tissues, reduce weight gain and improve insulin resistance , the NMA cannot

provide evidence to support metformin as a feasible regime in overweight/obese women during pregnancy to prevent

GDM, which is consistent with a previous Cochrane review . Overall, this finding suggested that diet intervention alone

was unable to reverse the deteriorating state of IR and prevent GDM in overweight/obese women. However, despite the

failure of all evaluated interventions to reach significance, given that the risk of developing GDM in overweight and obese

pregnant women is twofold higher than in non-obese women , not providing any intervention for them is unreasonable.

Consequently, this NMA indicates that although no specific behavioral or medication interventions were effective enough

to prevent GDM in overweight/obese women, exercise or exercise combined with diet counseling could be recommended

as relatively ideal strategies if necessary, while diet counseling alone should not be currently considered a viable

treatment option for overweight/obese pregnant women to prevent GDM.
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