
obesity 

 

reviews

 

© 2004 The International Association for the Study of Obesity. 

 

obesity 

 

reviews 

 

5

 

, 137–143

 

137

 
Blackwell Science, LtdOxford, UKOBRobesity reviews1467-78812004 The International Association for the Study of Obesity. 5

 

3137143

 
Review Article

 

Obesity and pregnancy complications Y. Linné

 

Address reprint requests to: Y Linné, Obesity 

Unit, Huddinge University Hospital, SE-141 86 

Stockholm, Sweden. E-mail: 

Yvonne.Linne@medhs.ki.se

 

Effects of obesity on women’s reproduction and 
complications during pregnancy

 

Y. Linné

 

Obesity Unit, Huddinge University Hospital, 

Stockholm, Sweden

 

Received 10 March 2004; revised 24 May 2004; 

accepted 2 June 2004

 

Summary

 

Obesity is increasing rapidly among women all over the world, and more women
in fertile ages become overweight and obese. Among all other problems, women
who are obese have higher rates of amenorrhoea and infertility. Obese women
have a higher risk of complications during pregnancy such as hypertensive diag-
noses and gestational diabetes, and delivery complications such as higher rates of
caesarean sections and prolonged time of delivery. The aim of this article is to
review the consequences of being obese during the reproductive life of a woman.
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Introduction

 

Obesity is increasing rapidly among women all over the
world (1–5), and more women in fertile ages are becoming
overweight and obese. In USA the prevalence of overweight
and obese women in the age group of 18–49 was 44% and
a study from the United Arab Emirates reported that nearly
40% of married women are obese (6,7). In Sweden the
percentage of overweight women has increased from 9%
in 1980/1981 to 12% in 1996/1997 (7). In the Swedish
sample the largest proportional change was for women
aged 16–44 years, among whom the prevalence of over-
weight doubled. Overweight women also have similar co-
morbidity and stigmata as men (8,9), but also have some
problems related to their gender. These gender-specific
problems start in puberty with amenorrhoea and dysovu-
lation and continue until after menopause with higher inci-
dence of endometrial cancer and breast cancer, as listed in
Table 1 (10–12).

Among all other problems, women who are obese have
higher rates of amenorrhoea and infertility (13–15). Obese
women have a higher risk of complications during preg-
nancy such as hypertensive diagnoses and gestational dia-
betes and also have delivery complications such as higher
rates of caesarean sections and prolonged delivery. Their
obesity may also affect the health of their child in a negative
way (4,16).

The aim of this article is to review the consequences of
being obese during the reproductive life of a woman.

 

Infertility

 

Obese women have a higher prevalence of amenorrhoea
and infertility (15,17–20). In the Nurses Health Study,
women with a BMI 

 

>

 

 30 had a 2.7 times higher risk of
infertility problems compared with normal weight women.
It was also clear that obesity in combination with smoking
had a negative impact on fertility (19).

Obesity alone was not a cause of delayed conception.
The same association was found in underweight women
(15).

The risk of miscarriage in obese women was also found
to be higher (14,21,22). Hamilton-Fairley 

 

et al

 

. found that
the risk of miscarriage before the first living born child was
25–37% higher in obese women (23).

Unfortunately, obesity has a negative impact on the treat-
ment of infertility. Obese women who are treated for their
infertility problems at infertility clinics are less likely to get
pregnant and if they do become pregnant after 

 

in vitro

 

fertilization (IVF) treatment, their risk of early pregnancy
loss is greater (19,24–26).

On the other hand, weight loss has a very positive effect
on the likelihood of women conceiving (13,27–29). In an
Australian study, women attended a weekly programme
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aimed at lifestyle changes in relation to exercise and diet
for 6 months. These women had from the beginning a
mean BMI of 37.4 

 

±

 

 6.9 and lost an average of
10.2 

 

±

 

 4.3 kg. Sixty of the 67 anovulatory subjects resumed
spontaneous ovulation, 52 conceived (18 spontaneously)
and 45 of the women delivered a baby. The cost savings of
the programme were considerable. Prior to the programme,
the 67 women had had treatment costing a total of
A $550 000 to achieve a total of two live births, a cost of
A $275 000 per baby. After the programme, the same
women required treatment costing a total of A $210 000
for 45 babies, a cost of A $4600 per baby (27).

 

Polycystic ovary syndrome (PCOS)

 

PCOS is a common endocrine disorder in pre-menopausal
women and it is estimated that between 5% and 20% of
all women suffer from PCOS (30,31). Fifty per cent of
women who have PCOS are overweight (32), but the
interaction between obesity and PCOS is not fully under-

stood. PCOS is a syndrome characterized by overweight,
insulin resistance, infertility, irregular menstruation, hir-
sutism, acne, male-pattern hair loss, as well as polycystic
ovaries.

It is still unclear if obesity leads to PCOS or if the
opposite is true. It has been reported that women with
PCOS seem to have difficulty dealing with energy balance
and have a self-reported strong hunger, increased tendency
to gain weight, and to suffer from eating disorders, partic-
ularly bulimia (33–35). This would suggest that PCOS is
the primary event, leading to BMI increase.

PCOS is often associated with high levels of cholesterol
and blood sugar, which in turn lead to cardiovascular dis-
ease and type 2 diabetes and the metabolic syndrome
(13,36–38). Therefore women with PCOS should be
treated as a high risk group for the metabolic syndrome
(39). Also in women with PCOS the benefit of weight loss
is great (40,41). A weight loss of more than 10% leads to
an increased frequency of spontaneous ovulation, increased
rate of conception and fewer miscarriages (13,41).

Recently, metformin, a drug primarily used in the treat-
ment of type 2 diabetes, has been used to treat women with
PCOS. Metformin is first choice therapy in the treatment
of overweight and obese type 2 diabetics, because it has a
weight-reducing effect of unclear genesis. As women with
PCOS often have high insulin resistance, the effect of met-
formin on PCOS has been studied and today, many gynae-
cologists and endocrinologists prescribe it for this group of
patients with a reported good effect (42). The problem is
that the studies are small and often uncontrolled. To date,
no large study has been published. Harborne 

 

et al

 

. con-
cluded in a recently published review that sufficient evi-
dence for treating PCOS with metformin is lacking and
more research is needed before any recommendation can
be made (43).

 

Normal weight gain during pregnancy

 

Weight gain during pregnancy, because of the weight of the
foetus, placenta, breast growth and expanded blood-vol-
ume, has been calculated to be around 9.1 kg (44). Any
additional gestational weight gain is an energy reserve for
the mother to nourish her child. During pregnancy,
women’s appetites increase and increased body fat becomes
a buffer of over 30 000 kcal against the possibility of
nutrition deprivation in late pregnancy, when foetal
demands increase rapidly. This mechanism may have
evolved and have been of great protective value at a time
when food supplies were uncertain and there was a need
for pregnant women to perform hard physical work, as is
still the case in many developing countries today.

The actual total pregnancy weight gain has varied over
time. In 1944 Chesley (45) reviewed the literature from the
1800s until 1943 and reported an average weight gain

 

Table 1

 

Diseases and conditions associated with overweight and obesity

General
Choice of contraceptive pills
Hyperandrogonadism
Amenorrhoea
Dysovualation
Infertility
Hyperinsulinaemia
Polycystic ovary syndrome
Depression
Endometrial cancer
Breast cancer

During pregnancy
Gestational diabetes
Hypertension
Preeclampcia
Dyslipidaemia
Impaired endothelial function
Back pain
Preterm delivery
More induced deliveries
Prolonged delivery
Vulval or perineal tears
Caesarean section and its complications
Thromboembolism

Effects on baby
Spina bifida
Microsomia
Head trauma
Shoulder dystocia
Brachial plexus lesion
Fracture of the clavicle
Increased perinatal mortality
Haemorrhage after delivery

Menopause
Choice of hormone replacement therapy
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during pregnancy of 10.9 kg. In the 1980s several studies
reported a mean weight gain of 13–15 kg (10,23–27).

 

Recommendations of weight gain during 
pregnancy

 

The recommendations of weight gain during pregnancy
have changed considerably over time. In the 1950s the
recommended total weight gain during pregnancy was 7–
8 kg. The rationale for this recommendation was to pre-
vent macrosomia and complicated deliveries (46). But
when caesarean section became common clinically and
alleviated these problems, the recommendations became
more liberal and women were allowed to gain more
weight. However, in the beginning of the 1990s the Insti-
tute of medicine (IOM) recognized high weight gain dur-
ing pregnancy and obesity as an obstetric problem (47).
However, the IOM recommendations only focus on the
well-being of the foetus. The recommendations are based
on prepregnancy weight and range from 6.8 kg for over-
weight women to an upper limit of 18 kg for underweight
women (Table 2).

 

Overweight and weight gain during pregnancy

 

As overweight women already have a weight problem from
a clinical perspective, there is a fear that overweight women
will gain additional weigh during pregnancy. A number of
studies have investigated the relationship between pre-preg-
nant weight or BMI and weight gain during pregnancy (48–
53). Some found no consistent relationship between pre-
pregnant weight and weight gain during pregnancy
(50,51,54) whereas others did (52,55,56).

Abrams & Laros (54) evaluated 4674 women with
‘good’ pregnancy outcomes. Pre-pregnancy BMI groups
were constructed as underweight (BMI 

 

<

 

 19.2), normal
weight (BMI 19.2–25.6), overweight (BMI 25.6–28.9) and
obese (BMI 

 

>

 

 28.9). Compared to the normal weight
group, the underweight group gained on average 0.65 kg
less, while the very obese group gained 2 kg less. However,
the variation in weight increase was much higher in the
very obese group.

Kleiman (52) analysed a subsample of the 1980 National
Survey data (NNS). The sample was divided into groups
according to body mass: low (BMI 

 

<

 

 19.8), moderate (BMI
19.8–26.0) and high (BMI 

 

>

 

 26.0). For some analyses, a
fourth group labelled ‘very high’ with a BMI 

 

>

 

 29 was
included.

Results of multiple regression analyses showed that there
was a very small difference in mean weight gain between
low and moderate BMI groups, but women in the high BMI
group gained 2.7 kg less than the two lower groups.

Öhlin & Rössner followed a group of 1423 women up
to 1 year after delivery (57–59). The weight retention was
not correlated with prepregnancy body weight or parity.
However, the degree of weight retention up to 1 year after
delivery varied more in overweight and obese women com-
pared to normal weight women (57–59) (Fig. 1).

 

Complications during pregnancy

 

Gestational diabetes

 

Obesity and gestational diabetes are closely linked (60,61).
It is clear that women with gestational diabetes (GDM)
have a higher risk of developing type 2 diabetes mellitus
(DM) later in life (62–65). Although it is generally stated
that 1–3% of women develop GDM during pregnancy,
obese women have a higher risk of about 17% (66,67).
Even overweight women with a BMI of 25–30 have 1.8–
6.5 times greater risk of developing GDM (3,4,65,68).

In a study by Lu 

 

et al

 

. almost 30% of the cases of
gestational diabetes seen in their clinic attributed to obesity
(69).

Other factors related to the risk to develop GDM are
ethnicity, prepregnancy weight, previus occurrence of
GDM, age, parity, family history of diabetes and degree of
hyperglycaemia in pregnancy (4,63,66,67,70–73).

In earlier studies, women with GDM have been reported
to be heavier than matched pregnant women with a normal

 

Table 2

 

Weight recommendations from the Institute of Medicine (IOM)

Pre-pregnancy BMI Recommended
weight gain

Low pre-pregnancy weight (BMI under 19.8 kg m

 

-

 

2

 

) 12.5–18.0 kg
Normal pre-pregnancy weight (BMI 19.8–26.0 kg m

 

-

 

2

 

) 11.5–16.0 kg
High pre-pregnancy weight (BMI 26.0–29.0 kg m

 

-

 

2

 

) 7.0–11.5 kg
Very high pre-pregnancy weight

(BMI over 29.0 kg m

 

-

 

2

 

)
6.8 kg*

*Recommended minimum weight gain.

 

Figure 1

 

Distribution of weight change 1 year post partum compared 
with pre-pregnancy body weight in groups with different pre-pregnancy 
BMI.
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glucose tolerance (72). Weight gain during pregnancy has
on the other hand been found to be about 1.5–2 kg less in
women with GDM than in controls (72).

In a study by Linné 

 

et al

 

. 28 women diagnosed with
GDM in 1984–85, and a control group (

 

n

 

 

 

=

 

 52) who gave
birth at the same time performed an 2-h oral glucose tol-
erance test (OGTT) 15 years later. The result showed that
35% of the women with prior GDM were diagnosed with
type 2 DM 15 years later and none in the control group
(Fig. 2). Mean BMI in the diabetic group was 27.4 kg m

 

-

 

2

 

and in the non-diabetic GDM group 24.6 kg m

 

-

 

2

 

. There
were no significant differences in the mean weight gain
since the first child between the GDM group and the con-
trol group (8.4 kg vs. 8.1 kg). The women with GDM who
developed type 2 DM, however, gained significantly more
(15.1 kg) since the birth of their first child compared to
both women without GDM and women with GDM how
did not developed type 2 DM.

As this group of women with GDM is at a very high risk
for type 2 DM, it is pertinent also to monitor long-term
weight development in parallel to the natural history of
type 2 DM (62).

 

Hypertensive disorders

 

Maternal haemodynamic changes in obese mothers include
higher arterial blood pressure, haemoconcentration and
altered cardiac function (74). The prevalence of hyperten-
sive disorder and pre-eclampsia is higher in obese women
(75,76). Especially in severely obese patients, obesity is an
independent factor for high blood pressure, independent of
other factors such as diabetes and age (4,77–79).

The regional distribution of fat may modulate the risk
of cardiovascular diseases in pregnant women. In a study
involving 22 patients with pre-eclampsia and a control
group of 126 women, the ratio of upper-body to lower-
body fat was more accurately associated with the develop-
ment of pre-eclampsia than was the total body fat (80).

 

Duration of pregnancy and delivery 
complications

 

The duration of the pregnancy is generally not significantly
different in obese women compared to normal weight
women (79), nor is the incidence of preterm delivery
(4,65,79). Some studies have shown no effect of obesity
status on the duration of the delivery (78,79) while Jonson

 

et al

 

. reported that the delivery time was longer in obese
women (77). However, obese women also have a higher
frequency of induction of labour (78,79). Furthermore,
obese women have a higher rate of both planned and acute
caesarean sections (4,65,68,78,81). According to Gross

 

et al

 

., the most frequent indications are incomplete dilation
of the cervix, foetal distress and induction failure (78).
However, the higher rate of caesarean sections seems to be
related to the higher rate of complications in the obese
women rather than the obesity itself (65). Also other sorts
of assisted delivery are more common among obese women
(82).

Obese patients have overall a higher risk of complica-
tions attributed to surgery. With the higher frequency of
caesarean sections comes the general risks of surgery in
obese patients, that is, thromboses, infections and massive
bleeding (65,79).

With vaginal delivery the risk for perineal tears is higher
in obese women compared to normal weight women. This
could be because of the higher weight of the child (83).

 

Other complications and possible positive effect 
of being obese during pregnancy

 

Pregnancy and obesity also affect the airways (84,85). In a
study by Maasilta 

 

et al

 

. an increased rate of snoring and
sleep-related apnoea and hypo-apnoea was found (85).
However, the study was not large enough to determine
whether the sleep-related disorders had any effect on the
pregnancy outcome.

There are very few positive effects of being obese during
pregnancy. However, anaemia appears to occur less often
in obese women than normal weight women (4,68). Mater-
nal obesity is also a predicting factor against delivering a
small-for-delivery child (6,86).

 

Discussion

 

Overweight and obesity have negative effects on the health
of both mother and child. Obstetric costs will rise enor-
mously as more women become overweight and obese
(1–5).

Most studies are retrospective and some of the studies
have not been corrected for other factors such as obesity-
related co-morbidities to show the direct effect of obesity
as an independent risk factor.

 

Figure 2

 

Cumulative frequency of gestational diabetes (GDM) women 
who remain free from type 2 diabetes mellitus during 15 years (

 

P 

 

<

 

 0.001), 
Kaplan-Meier plot.
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The classification of obesity is not always consistent,
which makes a comparison between studies difficult. How-
ever, there is strong evidence that obesity is indeed an
independent cause of pregnancy and delivery complications
(4,6,16,78,79,87).

Little data are available on the extra cost induced by
pregnancy of obese women. One of the few studies on the
extra cost for treating obese women during pregnancy is
a report by Galtier-Dereure 

 

et al

 

. where 435 pregnant
women were followed during and after pregnancy and the
duration of night-time and daytime hospitalization was
recorded (79). The cost for the obese mothers was five
times higher than for the normal weight mothers.

Prevention of obesity at an early age would always be
preferable, but very hard to achieve in practice. In reality,
obese women planning to become pregnant should be
informed about the potential complications of obesity and
their pregnancy.

However, for obese women with infertility problems,
weight loss programmes should be the first choice of treat-
ment to achieve conception. The economic and health
benefits of weight loss programmes compared to induced
pregnancy attempts are enormous (29,79). Results from
weight loss programmes today are not very promising
regarding the chance for obese women to reach normal
weight, but as in many other obesity-related diseases, a
weight loss of 10% can make a great difference (27,29).

The mother’s obesity thus not just affect herself but her
children. Children of obese mothers have a higher risk for
intrauterine foetal death (3,4,16), congenital abnormalities
(3), head trauma, shoulder dystocia, brachial plexus
lesions, fractures of the clavicle (88) and increased risk of
death within the first year (11,87,89).

There is a need for more worldwide systematic recording
of weight gain during pregnancy. The American IOM rec-
ommendations focus on the foetus, but also prevent high
weight retention after delivery (47). Some authors have
concluded that the effect of obesity can be modified with a
lower rate of weight gain (86). On the other hand it is not
the obese women who gain most during pregnancy but the
variation in these group is large (50,51,54). Some women
retain weight after pregnancy and many women enter the
second pregnancy heavier (90).

It should be pointed out that obesity also affects male
reproduction in a negative way but this research area is still
in its infancy (91–93).
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