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tional diabetes more frequently compared to women with 
normal weight31. It is speculated that intrauterine expo-
sure to maternal GDM may increase the risk of child-
hood overweight and obesity development in exposed 
fetuses32-34.

An analysis from the multinational, cross-sectional 
International Study of Childhood Obesity, Lifestyle and 
the Environment (ISCOLE), reported that intrauterine 
exposure to GDM was a statistically significant risk fac-
tor for the development of central obesity in ages 9-11 
years9. In a retrospective study, GDM was associated 
with childhood obesity, although it seemed to have a 
weaker effect on the overweight occurrence in children 
with mean age 5.8 years10. Additionally, a retrospective 
study performed on Chinese population showed that off-
spring of mothers with GDM had a higher prevalence of 
overweight and obesity in ages 5-10 years35.

However, it was suggested that the mother’s pregrav-
id body mass index (BMI) influences the child’s weight 
development rather than intrauterine exposure to GDM36. 
In addition, there is evidence that overweight and obese 
pregnant women develop gestational diabetes more 
frequently compared to women with normal weight31. 
Therefore questions remain as to the actual effect of 
GDM on children’s weight status later in life, with two 
of the above-mentioned studies agreeing that the associa-
tion might be mediated by mother’s pregravid BMI9,10, 
and the third describing the relationship as “independent 
of maternal obesity”35.

Additionally, a recent study in the Greek population 
proposed that mother’s gestational weight gain could be 
the determining factor for obesity development in chil-
dren, though GDM was not evaluated37. Furthermore, 
a research team in Greece based on the cross-sectional 
“Healthy Growth Study” developed the Childhood Obe-
sity Risk Evaluation (CORE) index, for the early detec-
tion of childhood obesity risk, using only mother’s pre-
gravid weight status to represent the effect of the peri-
natal environment, considering though that GDM might 
improve the index’s accuracy38 (Table 3).

Discussion
Bodyweight increase and fat accumulation in child-

hood is a multifactorial process. The perinatal environ-
ment seems to play an important role in a child’s de-
velopment and more specifically in the possibility of 
overweight and/or obesity occurrence. The present paper 
aimed to provide an integrated overview of the most re-
cent state of knowledge regarding specific perinatal fac-
tors and childhood obesity hence contributing to future 
research. More specifically, this review explores the ef-
fect of the perinatal environment through the prism of 
three different factors: type of delivery, breastfeeding du-
ration, and exposure to gestational diabetes mellitus. The 
present work was a brief narrative review; nevertheless, it 
results in some noteworthy observations. However, more 
studies on the independent effect of GDM on childhood 

Table 3: Studies in the literature examining the associations between gestational diabetes mellitus and childhood overweight/
obesity occurrence.

Source Study Sample Type of Study Location Follow-up Period
Study Design

Study Results

Cata-
lano et al. 

200936

89 mother-off-
spring dyads

Prospective 
case-control 

study

United States 
of America

Follow up between 6 and 11 years 
of age of children, for body com-
position evaluation

Even though there existed a statisti-
cally significant difference on the 
BMI z-score in the exposed and unex-
posed to gestational diabetes mellitus 
children, the strongest predictor of 
childhood obesity seemed to be ma-
ternal pregravid BMI

Nehring 
et al. 

201310

7,355 mother-
child dyads

(mean age of 
children: 5.8 

years)

Retrospective 
cohort study

(Perinatal Pre-
vention of
Obesity)

Bavaria, 
Germany

Data collection about the perina-
tal environment retrospectively, 
through the use of questionnaires

A statistically significant association 
was found between maternal ges-
tational diabetes mellitus and over-
weight and obesity in children

Zhao et 
al. 

201535

2,833 term-born 
children aged 
1-10 years and 
their mothers

Retrospective 
study

Yunnan 
province, 

China

Data collection about the perina-
tal environment retrospectively, 
through telephone interviews

Offsprings exposed to gestational 
diabetes mellitus had a higher preva-
lence of overweight and obesity in 
ages 5-10 years

Zhao et 
al. 

20169

4,740 children
aged 9-11 years

Cross-sectional 
study

(ISCOLE)

Australia, 
Brazil, Can-
ada, China, 
Colombia, 

Finland, In-
dia, Kenya, 
Portugal, 

South Africa, 
the UK and 

the USA

Data collection about the perina-
tal environment retrospectively, 
through the use of questionnaires

Intrauterine exposure to gestational 
diabetes mellitus was a statistically 
significant risk factor for the develop-
ment of central obesity in ages 9-11 
years

BMI: Body Mass Index


