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ABSTRACT
Excessive gestational weight gain is a predictive factor for maternal obesity, with implications on newborn’s weight
and potential short- and long-term complications. Gestational weight gain depends on ethnic and social factors, as
well as on parity. Excepting the aforementioned factors, we must also recall the major impact of the genetic susceptibility being pointed out that three essential periods influence fetal evolution, i.e. periconceptional, intrauterine and
postnatal. The intrauterine environment owns an essential role in the optimal development of fetus with an effect on
the offspring’s organ structure and functions, being currently assumed that adulthood pathologies originate in the
perinatal period. Thus, the relationship between excessive gestational weight gain and child’s obesity or metabolic
disorders is well documented. Moreover, recent information from the literature suggests that child’s allergies,
wheezing or asthma might also be related to maternal nutritional status.
To sum up, excessive gestational weight gain owns a decisive role in the development of child’s obesity and metabolic disorders imposing the major importance of a balanced diet during pregnancy in order to favor an optimal
weight gain with a positive effect on fetal wellbeing that will further prevent the offspring’s metabolic risk.
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INTRODUCTION
Obesity represents a major public health problem,
a flagella of the 21st century, with multiple short- and
long-term implications. Excessive gestational weight
gain is a predictive factor for postpartum maternal
obesity with implications on fetus (possible fetal
macrosomia) and birth weight, involving short- and
medium-term complications such as childhood obesity and cerebral palsy, or long-term ones like stroke,
coronary disorders, obesity and asthma (1). Rooney
et al. revealed that the predictive factors for postpartum obesity include an excessive gestational weight
gain and the incapacity to lose the gained weight
within the next 6 month after birth (2).
The Institute of Medicine (IOM) recommends different ranges for gestational weight gain in the setting of monofetal pregnancy depending on the pre-

conceptional body mass index (BMI). Thus, for a
normal preconceptional BMI (18.5-24.9 kg/m2), a
weight gain between 11.5 and 16 kg is recommended
for minimalizing the complications (3). Contrariwise, in pregnant women with a higher preconceptional BMI, the gestational weight gain is reversely
related to this BMI: for a BMI < 18.5 kg/m2, the recommended gestational weight gain ranges between
12.5 and 18 kg, for overweight women, with a BMI
between 25 and 29.9 kg/m2, it is recommended to
gain between 7 and 11.5 kg during pregnancy, while
for obese women, with a BMI > 30 kg/m2, the weight
gain shuld vary between 5 and 9 kg. In the setting of
multiple pregnancy and a normal BMI, the weight
gain should be 17-25 kg, in overweight women 14-23
kg, while in obese 11-19 kg (4). A metanalysis which
assessed the impact of the complications related to
excessive gestational weight gain on pregnancy and
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ofspring pointed out an association of LGA newborns, arterial hypertension or preeclampsia, and if it
occurs within the first 20 gestational weeks increases
the risk for gestational diabetes (5).

RISK FACTORS FOR MATERNAL OBESITY
It is well documented that gestational weight gain
is closely related to maternal morbidity. Therefore, a
study performed on 2.4 million of pregnant women
for USA concluded that only 31% had an appropriate
weight gain according to the IOM, while almost 50%
had a weight gain above the normal limits (6). The
gestational weight gain depends on ethnic and social
factors, as well as on parity. Thus, pregnant women
without superior education, without a life partner,
and multipara women usually have an poor gestational weight gain (7). The study of Zhang et al. pointed
out that social and economical factors have a great
impact on the both fetal prognosis at birth and postpartum proving that newborns from mother with a
poor educational or economic level, smokers or with
inappropriate nutritional status, are commonly found
with a worse outcome (8). Contrariwise, in a study of
Neves et al., education was also related to maternal
obesity being pointed out that 58.3% of the pregnant
women with 8 years of education were obese, while
only 36.6% of those with 12 years of education were
obese (9). Moreover, emesis gravidarum within the
1st trimester of pregnancy is frequently associated to
a weight deficit during pregnancy, failing in reaching
the optimal weight until the end of the pregnancy according to the study of Meinich et al. (10). The weight
gain during the first trimester is essential for fetal
wellbeing and its weight, being considered that birth
weight is related to the weight gain within the first
half of gestation (11). Nevertheless, Karachaliou et
al. consider that weight gained during the 2nd and the
3rd trimesters is more important (12). It seems that
emesis gravidarum in the 1st trimester can be associated also with excessive gestational weight gain (13).
Age is another decisive factor for gestational
weight gain. Thus, Stuebe et al. proved that pregnant
women above the age of 35 had a lower weight gain
when compared to those between 20-35 years of age
(13).
Ethnical differences were also proved to influence
pregnancy outcomes and fetal prognosis. Madzia et
al. noticed that blacks express a greater risk for poor
weight deficit and preterm labor in comparison to
white people (14). Similarly, Fontaine et al. concluded that black pregnant women had a diminished
weight gain during all trimesters of pregnancy, excepting underweight pregnant women before preg-
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nancy (15). Kinnunen et al. noticed a greater weight
gain at 28 gestational weeks in East-European pregnant women when compared to West-European ones,
as well as compared to those from Middle Orient.
The authors pointed out also that Caucasian pregnant
women gad the greatest fat deposits (16).
Parity is corelated with preconceptional BMI according to the study of Paulino et al. who proved that
in multipara pregnant women obesity has almost a
double incidence versus primipara, albeit gestational
weight gain seems to be unrelated with pregnant
woman’s pregnancy number (17). Similar findings
were revealed by the metanalysis of Hill et al., who
concluded that multipara have an increased precoceptional when compared to nullipara (18). The study
of Fraser et al. aimed to assess the resting weight gain
by evaluating certain parameters such as BMI, waist
circumference and blood pressure in women after 16
years from the time of birth. The authors proved that
pregnant women with a gestational weight gain below the recommendations of the IOM had a BMI and
a waist circumference smaller that those with excessive gestational weight gain (19).
Gestational diabetes mellitus, defined as diabetes
mellitus diagnosed during the 2nd or the 3rd trimester of pregnancy in a pregnant women without prior
history, represents one of the main gestational pathologies associated with an excessive gestational weight
gain (20). A genetic study performed by Zhang et al.
identified several genes that increase the risk for gestational diabetes mellitus, among which 6 are related
to insulin secretion and one to insulin resistance (21).
Smoking during pregnancy is associated with a
lower weight gain being proved that pregnant women
who give up smoking during pregnancy or closely
before conception present a greater weight gain when
compared to those who continue to smoke (22).
Moreover, the newborns from smoker mothers will
not only have a lower birth weight, but also smaller
head circumference and femur length starting with
the second trimester of pregnancy (23). Thus, it was
stated that for a multipara smoker a weight gain between 16-19 kg is required for maintaining the same
risk of SGA versus 5-9 kg for a non-smoking multipara pregnant woman, fact that will definitely promote the remaining postpartum weight gain (4). Nevertheless, Poon et al. pointed out that independently
of the energy intake during pregnancy, smoking pregnant women had more commonly SGA fetuses, concluding that gestational weight gain and energy intake are not the only factors that influence birth
weight (24).
Excepting the aforementioned factors, we must
also recall the major impact of the genetic suscepti-
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bility being pointed out that three essential periods
influence fetal evolution, i.e. periconceptional, intrauterine and postnatal (25). In addition, Yajnik et al.
consider that gametogenesis, embryogenesis and placental formation represent essential stages for the
prevention of offspring’s risks (26).
According to Lagadec et al., the favorable factors
that influence the quality of the pregnant woman,
with benefits on maternal and fetal wellbeing are represented by a proper socio-economic level, primiparity, exercise during pregnancy, whereas obesity, emesis gravidarum, in vitro fertilization, complications
before or during pregnancy account for negative factors (27).

THE IMPACT OF PREGNANT WOMAN’S
NUTRITIONAL STATUS ON NEWBORN
The intrauterine environment owns an essential
role in the optimal development of fetus with an effect on the offspring’s organ structure and functions,
being currently assumed that adulthood pathologies
originate in the perinatal period (28). It is well-known
that pregnant woman’s nutrition impact the fetus.
Thus, the study of Williams et al. proved that maternal BMI, her weight gain and life style represent risk
factors for offspring’s obesity, either immediately
postpartum by macrosomia, or by increasing the risk
for infantil obesity and the incidence of diabetes mellitus (29). Therefore, excessive gestational weight
gain owns a decisive role in the development of obesity and metabolic disorders during childhood, imposing the urgent need for a balanced diet during
pregnancy in order to favor an optimal weight gain
with a positive effect on fetal wellbeing that will prevent the offspring’s metabolic risk. Both SGA and
LGA fetuses associate increased morbidity risks with
a higher risk for type 2 diabetes mellitus in SGA fetuses and overweight and obesity in LGA (30). Godfrey et al. concluded that maternal obesity is correlated with the development of cardiovascular
disorders and stroke during adulthood and asthma
during childhood (1) Moreover, it was noticed that

preconceptional weigh loss in obese women might
decrease the risk of obesity (31).
The study of Mina et al. proved that cortisol levels
in children who come from obese mothers, with a
suboptimal level of HDLc, are higher (32). Neurological and psychological disorders, as well as social
insertion problems are not to be neglected in obese
patients. Thus, a study that followed the neuro-psychic effects in children that originate from obese
mothers, found that these children are more predisposed to developing an aggressive behavior, sleep
disorders and signs of attention deficit and hyperactivity disorder (ADHD) (33).
Another worth mentioning hypothesis is the implication of maternal obesity in child’s allergies.
Thus, Forno et al., in a metanalysis that included 14
studies, concluded that asthma and wheezing are
more frequent in children with obese mothers (34).
Similarly, Chen et al. correlated child’s allergies with
maternal BMI and gestationa weight gain, pointing
out that an increased frequency of wheezing, asthma,
allergic rhinitis and eczema as a consequence of excessive gestational weight gain, but without identifying any correlation between preconceptional BMI
and child’s allergies (35). Druker et al. also performed
a study on a representative sample of pregnant women and children with atopic dermatitis and noticed
that the latter one is associate with gestational weight
gain, without being influenced by preconceptional
BMI (36). Contrariwise, the study of Harpsoe et al.
found no connection between gestational weight gain
and atopic dermatitis (37).

CONCLUSIONS
Gestational weight gain owns a major role in the
development of different conditions during childhood. Thus, maternal weigh might have a dichotomous role, assuring the fetal and neonatal wellbeing,
or contrariwise an inappropriate maternal nutritional
status will negative impact the offspring’s intrauterine development, but also future short- and longterm complication in child.
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