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Maternal Obesity and the
Development of Child Obesity
by Lee Stadtlander. PhD
Obesity in adults is defined as having a BMI greater
than or equal to 30; BMI is calculated from a person's weight
and height. As an example, a 5'6" woman weighing 185 lbs.
would have a BMI of 30 and be considered obese. The most
recent national data on obesity prevalence among United
States adults, adolescents, and children show that more than
one-third of adults and almost 17% of children and adolescents were obese in 2009-2010 (Ogden, Carroll, Kit, &

Abstract: Research suggests that obese
pregnant wmru:n are at greater risk for
diabetes, pre--eclampsia, and maternal
death. Obesity has been shown to in··
crease the risk offetaf death. preterm
birth. and congenital abnormalities such
as neural tube and cardiovascular defects.
These risks are increased with maternal
diabetes, thus requiring careful monitoring throughout pregnancy. The relationship between maternal obesity and
long--term effects on the child remains
conflicted. Some r;tudies lu:n·e reported
that children of· obese mothers are more
liltely to be obese, while otht-rs have
found only a small relationship. It does
appear that extreme maternal obesity
(BMI > 4d and metabolic disorders such
as diabetes result in long term eflects in
the child. Childbirth professional} have
the opportunity to intervene through prepregnancy planning and carej!11 monitoring throughout the pregnancy.

Flegal, 2012).

Maternal Obesity and the Effect on the Mother
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Marie is pregnant with her first child: At a weight of 200
pounds and a height of 5'6", her body mass index (BMI) is
32, which is considered obese according to the Centers for
Disease Control (2011). How could her obesity affect her
health during pregnancy? How could her weight affect her
baby, and are there long-term implications for her child? This
article will explore these issues.

For obese women, the Mayo Clinic (2011) suggests a
weight gain of 11-25 pounds during pregnancy. During pregnancy, fat deposits, blood volume expansion, and increases
in breast and uterine tissue contribute to 55% of the weight
gained, and an additional 15-20% is due to the placenta and
amniotic fluid, with the remaining 25-30% due to the weight
of the fetus (Fraser & Lawlor, 20 12; Institute of Medicine and
National Research Council, 2009). It is normal for women
to gain between 4-4-13.2lbs. (2-6 kg) offat during pregnancy (Nelson, Matthews, & Poston, 2010); this weight is
important for providing the fetus with essential nutrients for
normal growth and development.
There is evidence that greater gestational weight gain is
associated with a higher risk of gestational diabetes (Hedderson, Gunderson, & Ferrara, 2010) and pre-eclampsia
(Steegers, von Dadelszen, Duvekot, & Pijnenborg, 2010).
Diabetes in the mother also increases the risk of diabetes
in the child, while pre-eclampsia is consistently associated
with higher blood pressure in the child (Ferreira, Peeters, &
Stehouwer, 2009). It has been estimated that up to half of
the cases of gestational diabetes can be attributed to prepregnancy obesity (Kim et al., 201 o). Torloni et al. (2009)
provided the metric that for every unit increase in BMI prepregnancy, the risk of gestational diabetes increases by 0.92
percent.
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Maternal obesity has been implicated in leading to maternal death. In a study conducted in the United Kingdom
by the Centre for Maternal and Child Enquiries (2011), 27%
of the 261 pregnancy-related deaths reported between 2006
and 2008 were in obese women. Similarly, the California
Department of Public Health (20 11) reported that 30% of
the 386 women who died in pregnancy between 2002 and
2003 were obese. These findings reflect that the leading
causes of mortality in pregnant women, thrombo-embolism,
pre-eclampsia, and cardiovascular diseases, have a higher
prevalence in the obese compared to the non-obese (OtengNtim & Doyle, 2012). In the Centre for Maternal and Child
Enquiries study, 75% of the mothers dying from thromboembolism were overweight or obese, as were 61% of mothers
dying from heart disease.

pregnant tvo;nen are at greater
risl: for diabetes, pre-eclampsia, and
rnatemal death
Summary and Implications for Child Birth Professionals
The research suggests that obese pregnant women are at
greater risk for diabetes, pre-eclampsia, and maternal death.
Such evidence suggests that obesity should be considered as
a high risk in pregnancy, requiring frequent monitoring of
weight gain, blood pressure, and blood glucose levels.

Effects on the Fetus and Newborn with
Maternal Obesity
Elevated maternal BMI has been shown to increase the
risk of miscarriage, fetal death, preterm birth, congenital defects, and other neonatal complications, which are elevated
further with maternal diabetes (Ojha, Budge, & Symonds,
2012).

Fetal Death
Nohr et al. (2005) explored the relationship between
fetal death and gestational age by maternal BMI. Nohr et
al. reported the risk associated with maternal obesity and
fetal death increased with increasing gestational age, being
greatest at term (over 37 weeks). The current data suggests
that obesity increases the risk of fetal death from the second
trimester onward, with a greater chance of stillbirth at or beyond term. The underlying mechanism between obesity and
fetal death appears to be related to metabolic risk factors in
the mother, such as reduced insulin sensitivity, lipid disorders, and increased levels of inflammatory indicators (Bell,
Tennant, & Rankin, 2012). These are thought to directly
contribute to the development of gestational hypertension,
pre-eclampsia, and other disturbances of prenatal function,
and to impair glucose tolerance and gestational diabetes
(Sattar, Ramsey, Crawford, Cheyne, & Greer, 2003; Wolf et
al., 2001).
Obesity leads to other issues. It is difficult to assess fetal
size both clinically and by ultrasound in women with high
BMI (Phatak & Ramsay, 2010). Therefore, some of the risk
of stillbirth in obese pregnant women may be due to lower
rates of recognition of poor fetal growth and fetal compromise. More speculative explanations of the mechanisms lead-
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ing to fetal death with obesity include the presence of sleep
apnea and resulting decrease in oxygen to the fetus (Franklin
et al., 2000), the reduced ability to detect fetal movement
(Fretts, 2005), and lower rates of diagnosis of congenital
abnormality (Phatak & Ramsay, 2010).
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Congenital Abnormalities

Summary and Implications for Child Birth Professionals

Congenital abnormality is a term used to describe
a range of disorders in fetal development that result in
structural or other abnormalities present at birth. Congenital
abnormalities are one of the major causes of stillbirths and
infant deaths, accounting for 20% of infant deaths in the
United States (Heron et al., 2009). Evidence suggests that
there may be a link between maternal obesity, neural tube
defects (e.g., spinal bifida), and cardiovascular anomalies
(Rasmussen, Chu, Kim, Schmid, & Lau, 2008; Stothard, Tennant, Bell, & Rankin, 2009).
One likely mechanism for such abnormalities is maternal diabetes and early pregnancy hyperglycemia (elevated
blood glucose). Pre-existing diabetes is a well-established risk
factor for congenital abnormalities, particularly cardiovascular and neural tube defects (Balsells, Garcia-Patterson, Gich,
& Corcoy, 2009). Zabihi and Loeken (2010) speculate that
hyperglycemia results in oxidative stress, which disrupts critical genes controlling embryonic development.
Another cause of congenital defects with obesity that has
been proposed is a folate deficiency (Mojtabai, 2004). Folate
is a water-soluble B vitamin that is naturally present in some
foods and is available as a dietary supplement. Folate is the
generic term for both naturally occurring food folate and folic
acid, the form of the vitamin that is used in dietary supplements and fortified foods (National institutes of Health,
2012). Folate is known to be a protective factor against neural
tube defects and possibly other defects, such as cardiovascular
abnormalities (Czeizel, 2009). Women with high BMI have
been shown to have lower serum folate levels (Mojtabai,
2004); therefore, their children are at risk for such defects.

Obesity has been shown to increase the risk of fetal
death, preterm birth, and congenital abnormalities such
as neural tube and cardiovascular defects. These risks are
increased with maternal diabetes, thus requiring careful
monitoring throughout pregnancy. Folate deficiencies have
also been implicated, which suggest that folic acid supplements, starting pre-pregnancy continues to be considered
beneficial.

Long-Term Effects on the Child
There is conflicting evidence from studies as to whether
high maternal BMI results in obesity in offspring. In one
compelling study, Rooney, Mathiason, and Schauberger
(20 11) followed 777 obese mothers and children from prenatal through adulthood. Rooney et al. found that pre-pregnancy maternal obesity was a strong predictor of childhood,
adolescence, and early adulthood obesity: Among mothers
who were obese at pre-pregnancy, 52% of their offspring
were obese at childhood, 62% at adolescence, and 44% at
early adulthood.
A second persuasive study, conducted by Smith et al.
(2009), examined siblings of mothers with extreme obesity
(BMI > 40) who had undergone bariatric (stomach reduction) surgery. Smith et al. found that siblings born after the
surgery had lower rates of obesity than those siblings born
before the surgery. Smith et al. reported that children born
after the bariatric surgery had improved metabolic profiles as
compared to their siblings.
Other studies have found a small relationship between
maternal obesity and subsequent obesity in the children (for
example, see Whitaker, Jarvis, Beeken, Boniface, & Wardle,
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In contrast, several large studies (Lake, Power, & Cole,
1997; Patel et al., 2011; Subramanian, Ackerson, & Smith,
2010) have found the relationship of maternal BMI with
offspring obesity is similar to those of paternal BMI and the
siblings' BMI. This suggests that both the mother's and the
father's genetics and family lifestyle characteristics also influence such relationships.
2010).

Implications for Child Birth Professionals
The relationship between maternal obesity and longterm effects on the child remains conflicted. Some studies
have reported that children of obese mothers are more likely
to be obese, while others have found only a small relationship. It does appear that extreme maternal obesity and
metabolic disturbances such as diabetes result in long-term
effects in the child.
Childbirth educators have the opportunity to affect
this cycle in a number of ways. Prospective obese mothers
should be encouraged to work towards a healthier BMI,
control diabetes, and to begin folic acid supplements before
pregnancy. Obese women's gestational weight gain should
be carefully monitored, along with their blood pressure and
blood glucose. Extremely obese women (> 40 BMI) who
have potentially high risk pregnancies may be referred to an
obstetrician. Providing education and literature on healthy
eating habits during pregnancy may be a way to offer motivation for life long change for not just the mother but for the
entire family.
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