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INTRODUCTION
Definition and epidemiology

Obesity is a condition in which body weight
reaches a level high enough to endanger
health. It is most commonly described in terms
of body mass index (BMI) kg/m?, which is the
current gold standard measurement of adipos-
ity. The classification into groups is shown in
Table 11.

In addition to the BMI, a number of other
methods are used increasingly in the non-
pregnant adult to assess and describe obes
ity. For example, waist circumference is widely
considered a simple and accurate predictor for
type 2 diabetes®. An increased waist-to-hip ra-
tio has significant association with myocardial
infarction® and the metabolic syndrome as well
as subfertility* and development of gestational

Table 1 Classifying overweight and obesity’

Classification BMI
Healthy weight 18.5-24.9
Overweight 25-29.9
Obese 1 30-34.9
Obese II 35-39.9
Obese III 40 or more

diabetes®. In contrast, bioimpedence (a mea-
sure of the opposition to the flow of electric
current through tissues) is an ineffective mea-
sure of adiposity. Within obstetrics, the most
widely used measurement is BMI.

The prevalence of overweight and obesity
is rising throughout the developed, and to
some degree, the developing world. The sur-
geon general of the United States describes it
as a greater public health threat than smok-
ing. In the UK, it represents one of the great-
est (and growing) overall threats to the child-
bearing population®. Two-thirds of Americans
are overweight and, of these, half are obese®;
in the UK, 25% of adult women are obese’?.
In general the increase in obesity prevalence
is a phenomenon of the past few decades,
although one US study suggests that it now
appears to be leveling off, at least in women?®.
Obesity appears to be at least superficially re-
lated to social class. Whereas in the mid-19th
century the higher socioeconomic groups
were at greatest risk, today it is the reverse?,
as lower socioeconomic populations consume
an energy-dense and nutrient-poor diet!®. That
having been said, there is a general consensus
that dietary content has changed greatly in the
past 150 years with great reductions in the
daily consumption of fruit, vegetables, breads
and grain related products!!.
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HOW DOES OBESITY AFFECT MOTHER
AND FETUS?

Conception and miscarriage

Both fertility and maintenance of early preg-
nancy are affected by obesity. Although it is
difficult to differentiate between the effects of
obesity and polycystic ovarian syndrome and
diabetes, obesity is independently associated
with anovulation. This was clearly demon-
strated in the large cohort US-based Nurses’
Health Study II'? and other smaller studies®.
Insulin resistance is likely to be the main con-
tributing factor. Ovarian physiology is altered
both by directly increasing ovarian steroido-
genesis and by reducing sex hormone-binding
globulin synthesis, which leads to higher free
androgen levels'*. Another factor that has
been identified as a possible causative agent
is a elevated mullerian inhibiting substance,
characteristically raised in polycystic ovarian
syndrome, but also independently associated
with anovulation in obesity'®.

Although anovulation is the main factor
causing subfertility in obesity, there are others
as well. A high BMI reduces the spontaneous
pregnancy rate in both ovulatory women'¢, and
in women without menstrual irregularities!”
by an unknown mechanism.

Early miscarriage is four times more likely in
obese women, although some evidence exists
that women with a BMI of 25-30 have no in-
creased risk!®. Obesity is also a factor in recur-
rent miscarriages!®.

Evidence for the influence of obesity on in
vitro fertilization outcome is abundant, but
conflicting. An increased early miscarriage
rate, and a resultant reduced live birth rate are
both firmly established?!. Several large studies
show a higher cancellation rate (due to poor
ovarian follicle response) with BMI >272223,
Implantation rates and fertilization rates are
not significantly reduced?®'.

Antenatal complications
Hypertensive disorders of pregnancy

The linear association between weight and
hypertension in pregnancy (both systolic and
diastolic) is well established*?°, In fact, an
increased BMI is a stronger risk factor for se-
vere than for mild gestational hypertension?®.
The association between obesity and pre-
eclampsia is also indisputable?”!. The risk
of pre-eclampsia is doubled with a BMI of 26
and tripled with a BMI of 30 compared to a
BMI of 21%. The same association is not pres-
ent with the HELLP (hemolysis, elevated liver
enzymes, low platelets) syndrome, supporting
the hypothesis that the disease mechanisms
are different®. The pathological processes
are not fully understood; however, oxidative
stress, inflammation and altered vascular func-
tion have been proposed*®. Increased serum
triglycerides are independently correlated with
risk of pre-eclampsia’!. As much as one-third
of the effect of BMI on pre-eclampsia may be
mediated through triglycerides and inflamma-
tion®?; cholesterol levels may also be similarly
correlated®.

Gestational diabetes

Although the screening criteria for gestational
diabetes mellitus (GDM) remain subject to
controversy, the role of maternal weight as a
risk factor is certain. The correlation between
BMI and GDM is direct: a large meta-analysis
calculated the odds ratios of developing GDM
for overweight, obese and severely obese
women as 2.1, 3.6 and 8.6, respectively®. In-
terestingly, however, once a diagnosis of GDM
is made, pregnancy outcomes are similar re-
gardless of maternal BMI**. Weight gain dur-
ing pregnancy may also be a significant risk
factor for diabetes, as mid-trimester BMI is
more predictive than pre-pregnancy BMI*.
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Thromboembolism

Venous thromboembolism (VTE) is the lead-
ing cause of direct maternal death in the UK.
The incidence in pregnancy is about 85 per
100,000 and two-thirds of these are postnatal.
Obesity is a well documented risk factor for
VTE. Both BMI >25 and delivery by cesarean
section independently almost double the risk
of postnatal VTE?®®.

Labor and delivery

Obesity increases most risks for labor and de-
livery. As BMI increases, the chance of spon-
taneous onset of labor at term decreases®”3.
When the BMI is >30 the chance of sponta-
neous labor declines by as much as 50%. Ex-
cessive weight gain between the first and third
trimesters is also associated with longer gesta-
tion*. Although the risk of spontaneous pre-
term labor decreases with increasing BMI, the
risk of having a premature baby is increased
due to medical intervention®®, as induction of
labor is increased, due in part to the increased
numbers of postdate pregnancies’**°, as well
as the medical disorders mentioned above.
The association between pre-pregnancy ma-
ternal BMI and cesarean section risk is linear,
and consistently observed in many cohort
studies®”**2. The odds ratio for cesarean de-
livery is 3.2 when BMI is >30 compared with
normal*2. Not only is BMI an independent fac-
tor for cesarean delivery, but it may also have
a more significant impact than GDM*. Exces-
sive weight gain during pregnancy also acts as
a predictor of cesarean delivery independent of
pre-pregnancy BMI and diabetic status*. The
explanation for this increased risk is probably
multifactorial, but failure to progress in labor
caused by macrosomia and soft tissue dystocia
(fat tissue accumulation narrowing the genital
tract) has been proposed*. Obesity may also
impair the ability of the uterus to contract in
labor*é, contributing not only to the increased
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risk of cesarean delivery, but also to prolonged
pregnancy duration. Difficulty performing and
interpreting tests of fetal well-being such as
ultrasonography, cardiotocography and fetal
blood sampling may also be contributory.

Anesthetic complications

A number of important issues are related to
the administration of anesthesia in the obese,
the most important being difficulty of endo-
tracheal intubation (15%) with increased rates
of oxygen desaturation*’. This latter problem
is the result of BMI-exacerbated pregnancy-
related reduced lung capacity and increased
work of breathing. The already overloaded car-
diovascular system is further stressed by the
physiological changes of pregnancy. The very
high demand for cardiac output can result in
congestive cardiac failure* and the strong as-
sociation between obesity and hypertension
and diabetes increases the risk of ischemic
heart disease. Gastro-esophageal reflux is a
common problem in pregnancy and is exac-
erbated by the increased gastric volume and
hiatus hernia so commonly found in obese
patients*. Concomitant with these problems,
aspiration under anesthesia is increased. The
major alternative to general anesthesia, re-
gional blockade, is technically more difficult
due to problems in identifying the midline and
epidural space, and subsequent dislodgement
of catheters. This combination of factors can
result in an initial failure rate of up to 42%%.

Of the four deaths directly attributed to an-
esthesia in the UK 2007 CEMACH report®,
two women had BMIs >35; in each case death
was caused by airway problems.

On the other side of the coin, some changes
associated with pregnancy are actually ben-
eficial to the obese woman. For example, the
increased sensitivity of the respiratory center
to carbon dioxide protects against obstructive
sleep apnea, which is a risk in obese women*.
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Death

Obesity was highlighted as a risk factor for
maternal mortality in both the 2004 and 2007
UK CEMACH reports®®!. Fifty-two per cent of
deaths in the triennium ending 2005 were in
overweight women (BMI >25). The most im-
portant causes of death amongst the obese are
thromboembolism, sepsis and cardiac disease®.
The same is likely to be true elsewhere in the
developed world; however, in no other country
is there such a comprehensive national audit
on maternal mortality. In fact, only rarely do
national-level databases containing informa-
tion on pre-pregnancy weight even exist.

Postpartum

The adverse delivery and postpartum events
associated with obesity such as operative
vaginal and abdominal delivery, macrosomia
and shoulder dystocia® all increase the risk of
postpartum hemorrhage. Postpartum anemia
is increased independent of hemorrhage®.

Infectious morbidity is increased from post-
cesarean wound infections, endomyometritis
and urinary tract infections. This relationship
remains true for both elective and emergency
operations, even when prophylactic antibiotics
are administered®*%4.

As pre-pregnancy BMI increases, successful
breastfeeding duration shortens. Whether so-
cial context is the whole or part of the explana-
tion for this finding is not clear; nor is it clear if
this phenomenon is universal or restricted to
the Danish study population®.

Fetus
Birth defects

The association between obesity and fetal neu-
ral tube defects (NTDs) is well established.

Compared to normal-weight women, offspring
of mothers with a BMI of >30 have approxi-
mately twice the chance of being affected®®. Al-
though maternal diabetes is also a risk factor,
obesity remains significant after adjustment
for this*’. In addition to NTDs, cardiac mal-
formations more recently were shown to be
increased for both the overweight and obese®®.
The association is strongest with atrial and
ventricular septal defects®.

Several mechanisms have been proposed for
these associations, though none are confirmed.
As hyperinsulinemia is a known independent
risk factor for NTDs, one explanation is that
many obese women have undiagnosed glucose
intolerance. Poor quality diets resulting in nu-
tritional deficits may also be causative.

Macrosomia and shoulder dystocia

It is axiomatic that obese women deliver large
babies**#°. In this regard, maternal BMI ex-
erts an even stronger influence than GDM
on this risk*. The influence of excess weight
gain during pregnancy (defined as 7-11kg for
women with BMI >26) on this risk is interest-
ing. Neither overweight women with normal
weight gain, nor normal-weight women with
excess weight gain are at risk; risk only accrues
to overweight women who gain excess weight.
Accordingly, an overweight woman can reduce
her chances of delivering a large baby by mod-
erating her weight gain during pregnancy®!.

Shoulder dystocia is an essentially unpre-
dictable event; however, its incidence rises
incrementally with increasing birth weight.
When GDM is present, the incidence is fur-
ther increased®. This having been said, mater-
nal BMI has not been shown conclusively to be
an independent risk factor as evidence on this
point is conflicting?®6%6,

Assessment of fetal well-being

All methods of determining fetal well-being
are notoriously difficult in the obese woman.
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Excess abdominal adiposity complicates mea-
surement of fundal height, ultrasound visu-
alization of the fetus and cardiotocography
(CTQ). Fetal blood sampling is also physically
more demanding when the woman is heavy.
Inevitably, this could lead to failure to recog-
nize fetal compromise with subsequent poor
outcome. Despite widespread acceptance of
this hypothesis, it has been difficult to prove in
clinical trials. Indeed, accuracy of sonographic
fetal weight estimation was unaffected by BMI
in two studies®>*¢. Regardless, visualization of
the cardiac and craniospinal structures is sub-
optimal®’, and fetal blood sampling takes lon-
ger as BMI increases®®.

Stillbirth

The association between increased BMI and
stillbirth has been established by meta-analysis
showing an incrementally increased risk with
increasing BMI®. Obese women have double
the risk of stillbirth (odds ratio of 2.1)7°. No
single cause of death can explain this risk;
however, there are more ‘unexplained intra-
uterine deaths’, and fetoplacental dysfunction
is more common’!.

Infant

Offspring of obese women are at risk of child-
hood obesity that continues on into adoles-
cence and perhaps later in life’>”®. The asso-
ciation is strongest, however, for macrosomic
babies”™, and there is a strong link between
maternal obesity and macrosomia which is
not dependent on maternal diabetes mellitus.
Perhaps even more concerning is the two-fold
increased risk of developing childhood meta-
bolic syndrome (obesity, hypertension, dyslip-
idemia and glucose intolerance) in infants born
to obese women, and those born macrosomic
(regardless of maternal diabetic status)?.
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WHAT SHOULD BE DONE TO OPTIMIZE
MATERNAL AND FETAL OUTCOME?

Weight loss
How much?

For women seeking fertility treatment, the
UK National Institute for Health and Clinical
Excellence (NICE) states that a BMI of <30
should be achieved before commencing as-
sisted reproduction, as a BMI >30 is likely to
reduce the success of all procedures’. In the
case of obese anovulatory women, weight loss
assists with resumption of ovulation and im-
proves pregnancy rates’’’°. However, the Brit-
ish Fertility Society recommends that “‘Women
with a body mass index of <19 and >29 should
be referred for advice from a dietician, warned
of the risks in pregnancy, if appropriate, and
provided with access to exercise advice and
offered psychosocial support. NHS funding of
their infertility treatment should be deferred
until they demonstrate response to these inter-
ventions. If the menstrual cycle is regular and
the FSH normal, assisted conception may be
provided if the BMI is <36.%°. As funding for
infertility treatment is actually dependent on
geographical location within the UK, differing
upper BMI limits apply. As assisted conception
is funded privately elsewhere in the developed
world, other countries do not define strict in-
clusion criteria. However, the Canadian Fertil-
ity and Andrology Society advises a supervized
weight loss program if BMI is >30 before re-
ferral to infertility services. Preconceptional
weight loss is not only practically difficult, but
the stipulation to lose weight before attempt-
ing assisted conception can exacerbate already
significant psychological morbidity.

Barker’s hypothesis of ‘developmental ori-
gins of adult health and disease’ states that en-
vironmental factors, particularly maternal un-
dernutrition, act in early life to program risks
for later life adverse health outcomes?. It is
postulated that the pituitary-adrenal axis may
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be reprogrammed to produce excess glucocor-
ticoids, thus resulting in pathologies such as
cardiovascular disease and the metabolic syn-
drome in adult life. It has been hypothesized
that dieting pregnant women may also be at
risk of this outcome, though never proven.
However, exposure to in utero overnutrition,
i.e. maternal hyperglycemia can result in poor
health outcomes, such as obesity, that emerge
in childhood and adolescence??. Therefore, it
would seem prudent to maintain a balanced
diet throughout the preconceptional and early
gestational periods with weight loss occurring
at a steady pace. The recommended maximum
weekly weight loss for obese adults is 0.5-1kg
with the target of losing 5-10% of the origi-
nal weight. The change from losing weight to
maintenance should occur after 6-9 months'.
These recommendations have not been stud-
ied specifically in the preconceptional period.
It may be sensible to prescribe vitamin and
mineral supplements containing the refer-
ence quantities if significant weight loss is
occurring.

Once pregnancy has begun, the recommend-
ed weight gained is dependent on a woman’s
pre-pregnancy BMI. The Institute of Medicine
in 1990 produced a report titled ‘Nutrition
during pregnancy’ which advises that weight
gain for pregnancies should be inversely corre-
lated to pre-pregnancy BMI (Table 2)8%: these
figures have since been ratified by prospec-
tive data®. In terms of obese women, weight
gain of less than 7kg has no negative impact
on pregnancy or neonatal outcome®. On the
contrary, a recent Missouri population-based
cohort study described reduced risks of pre-
eclampsia, cesarean section and macrosomia
in obese women who lost less than the rec-
ommended 7kg during pregnancy®. We also
know that gaining more than 7 kg during preg-
nancy results in a two- to three-fold further in-
crease in weight retention postpartum?®’. This
is particularly significant for the nulliparous
woman who, with each successive pregnancy,

Table 2 Recommended total weight gain ranges
for pregnant women with singletons by pre-preg-
nancy BMI®®

Recommended
BMI weight gain (kg)
Low (BMI <19.8) 12.5-18
Normal (BMI 19.8-26.0) 11.5-16
High (BMI >26.0-29.0) 7-11.5
Very high (BMI >29) >6.8

will have increasing pre-pregnancy BMI with
its associated increased risks.

Strategies

The UK national guideline on management of
obesity in non-pregnant adults offers a tem-
plate for deciding the initial level of inter-
vention required according to the woman’s
BMI and waist circumference (Table 3)!. The
US National Institutes of Health’s guideline
on the treatment of overweight and obesity
in adults advises the use of pharmacological
strategies in patients with a BMI >30 or >27
with concomitant risk factors, and surgery for
patients with a BMI >40 or >35 with comor-
bid conditions and acceptable operative risks®.
Applying this to the preconceptional situation
is considered below.

Conservative

Within the context of a preconceptional coun-
seling session, physicians should ensure that
an extended consultation is booked so that the
many risks outlined above can be discussed,
the extent of detail being tailored to the pa-
tient’s understanding. In some instances, the
presentation of this information alone can ini-
tiate motivation to lose weight. However, due
to lack of time, resources and knowledge®,
clinicians often are poor counselors, so much
so that obesity management training for the
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Table 3 A guide to determining the initial level of intervention to consider!

Waist circumference

BMI <80 cm 80-88 cm >88 cm Comorbidities present
25-29.9 Advice Conservative Conservative Medical
30-34.9 Conservative Conservative Conservative Medical
35-39.9 Medical Medical Medical ?Surgical
40 or more ?Surgical ?Surgical ?Surgical ?Surgical

clinician may be warranted®. Other than in-
forming the woman of the risks, the consul-
tation should include a discussion about why
they have gained weight as well as their diet
and activity levels. Admittedly, individuals
from various ethnic and socioeconomic back-
grounds may be at greater risk from obesity
and may have different attitudes and beliefs
about weight management. Weight loss strat-
egies previously used should be reviewed and
an assessment of the patient’s readiness to
change should be made!.

Group weight loss programs involving both
exercise and dietary advice have a far greater
impact on weight loss compared to the stan-
dard clinical approach?®-%*. This is particularly
true for obese infertile women who are more
likely to conceive and less likely to miscarry
if they are participating in a group program
than operating as an individual®*. Accordingly,
information about local patient support pro-
grams should be readily available.

Exercise should be encouraged for both
weight loss and other health benefits; targets
should be realistic. Activities that can be in-
corporated into everyday life will be better
adhered to. The UK recommended level of ac-
tivity for overweight adults is 30 minutes of
moderate-intensity activity, e.g. brisk walking
or cycling on five or more days a week. This
level of activity is also perfectly safe in preg-
nancy, so any fears that this could harm an
early pregnancy can be dispelled®.

Medical

Currently, two commonly used pharmacologi-
cal interventions facilitate weight loss: appe-
tite suppressants (sibutramine, rimonabant);
and lipase inhibitors (orlistat). Medical treat-
ment should always be used in combination
with the conservative measures outlined
above. All medical treatments are contraindi-
cated in pregnancy but data are scant; there-
fore contraception is imperative during ther-
apy. Meta-analyses assessing the efficacy and
safety of these drugs have shown them all to
be superior to placebo, but weight loss is only
moderate (less than 5kg more than placebo),
and drop-out rates are very high. Moreover, no
long-term data are available on their eventual
effect on cardiovascular morbidity®®*’, though
this health benefit may be more significant
than the weight loss itself to the preconcep-
tional woman, as its impact on her future fer-
tility, pregnancies or offspring is doubtful.
The choice of drug can be steered by the
patient’s preference, local drug costs and
the patient’s comorbidities. Rimonabant is
the most effective for weight loss, improves
blood pressure and triglyceride levels, and in-
creases high density lipoprotein levels. How-
ever, psychiatric disorders are increased and
rimonabant should be avoided in women with
any psychiatric history. Sibutramine also im-
proves triglyceride levels and increases high
density lipoprotein concentrations; however,
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blood pressure and pulse are increased. Pre-
existing cardiovascular disease, uncontrolled
hypertension and tachycardia are therefore
contraindications. Orlistat is the least effec-
tive for weight loss, but the secondary benefits
are significant, including a reduced incidence
of type II diabetes (shown in one 4 year tri-
al)®8, and reductions in blood pressure, fasting
glucose and hemoglobin A . concentrations
in patients with diabetes, as well as total cho-
lesterol and low density lipoprotein concen-
trations. There is, however, a 15-30% rate of
gastrointestinal adverse effects, and due to its
malabsorptive mechanisms, patients are usu-
ally advised to take mulitvitamins on a daily
basis, even though clinically relevant vitamin
deficiency has not been reported®.

Surgical

Obesity surgery is an option for the obese who
have failed conservative and medical treat-
ment. Postoperative weight loss is far in excess
of that which medical or conservative therapy
can offer. A mean loss of over 60% can be ex-
pected for the morbidly obese with resolution
of comorbidities including diabetes, hyperlip-
idemia, hypertension and obstructive sleep ap-
nea in the majority of patients?. The American
College of Obstetrics and Gynecology (ACOG)
recognizes bariatric surgery as suitable treat-
ment in the preconceptional woman'®. Nei-
ther the Royal College of Obstetricians and
Gynaecologists (RCOG) nor the Society of
Obstetricians and Gynaecologists of Canada
(SOGC) have made statements regarding sur-
gery for the preconceptional woman.
Procedures are either restrictive (gastric
banding) (commonest in the UK), malabsorp-
tive (gastric bypass) or hybrid (biliopancreatic
diversion). The description of these operations
is beyond the scope of this chapter, although,
it is worthwhile understanding the mecha-
nisms and common complications so that pa-
tients can be informed. Restrictive procedures

work by limiting the amount of solid food that
can be ingested at any one time. The patient
should chew well and eat slowly, or vomit-
ing can result. Weight loss is achieved mainly
through an unpleasant sense of fullness. Mal-
absorptive procedures cause the stomach to
have very limited digestive capacity, exposing
the lower gut to undigested nutrients. This
gives rise to satiating signals, and diarrhea is
a common side-effect.

The conventional indication for surgery has
been a BMI >40 or BMI >35 with comorbidi-
ties. Increasingly, studies are looking at operat-
ing on women with a BMI of 30-35!°11%2 owing
perhaps to the impressive results and improv-
ing safety profile accompanying laparoscopic
operations. UK guidelines recommend that
a candidate should have tried all appropriate
non-surgical measures for at least 6 months,
be generally fit for anesthesia and surgery, and
be committed to long-term follow-up.

The risk of fetal undernutrition is the great-
est concern for preconceptional women con-
templating surgery. Nutrient complications
are much less likely with restrictive than with
malabsorptive procedures, and can be pre-
vented with monitoring, dietary advice and
supplementation. Macronutrient deficiencies
include protein-calorie malnutrition and fat
malabsorption; and the commonest micro-
nutrient deficits are iron, calcium, folate and
vitamin B121%.

After bariatric surgery the benefits of weight
loss on pregnancy are great and certainly seem
to outweigh any potential adverse effects.
Conception rates improve, though the miscar-
riage rate has not been shown to decrease!®™.
Early concerns about increased rates of pre-
term birth and intrauterine growth restriction
have not been verified with larger studies. In
fact, not only is there good evidence showing
that perinatal outcome is not adversely affect-
ed!%-197 but pregnancy complications such as
hypertensive disorders, gestational diabetes
and macrosomia are also significantly reduced
compared to non-surgically treated obese
Women104’108'109.
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The adjustability of gastric bands (enabled
via a small access port positioned under the
skin) makes them an attractive option for pre-
conceptional women, as it allows modifica-
tion of the sphincter size as the requirements
change through the pregnancy. During the first
trimester, for example, it can be loosened if
hyperemesis is a feature. A group in Australia
have shown that ‘active management’ of the
band in pregnancy has enabled many women
to achieve the Institute of Medicine (IOM) rec-
ommended weight gain'®. However, there are
not as yet established guidelines on the man-
agement of a gastric band in pregnancy.

ACOG has made recommendations con-
cerning women who have undergone bariat-
ric surgery before commencing pregnancy'®.
Women should be advised that they are at risk
of becoming pregnant unexpectedly following
surgery and should delay pregnancy for 12-18
months to avoid conceiving during the rapid
weight loss phase. Theoretically, this will pro-
mote optimal maternal condition as well as
avoid potential nutritional deficiencies; how-
ever, evidence supporting this admonition is
minimal and inconclusive!0107.110,

General measures

Inherent in any preconceptional weight reduc-
tion program is the need for good contracep-
tion so that the target weight can be achieved
before pregnancy begins; the obvious choice
is a barrier method. The reasons for this in-
clude the elevated thromboembolic risk with
the combined oral contraceptive, the delay in
return of fertility with depot injectables, the
reduced efficacy with progesterone only pills
(POP) and risk of pelvic inflammatory disease
with intrauterine devices. In addition, the pro-
gesterone implant can be considered, as fail-
ures attributable to BMI have not occurred,
and the desogestrel POP which acts to inhibit
ovulation is likely to be unaffected by BMI'!L.
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It is imperative that obese women are
strongly advised to take folic acid supplemen-
tation as they are not only at a heightened risk
of fetal neural tube defects, but have also been
shown to be less reliable medicators!!2. The
question of high dose supplementation of the
obese has not been answered, but the RCOG
recommendation is to ‘consider high-dose fo-
lic acid (5mg/day)’ in severely obese women
(BMI >35) (consensus views 53rd study
group). Some evidence supports this. For ex-
ample, one study showed that the usual dose
of 400 ug had no protective effect for women
weighing over 70kg!!3. In addition, a Cana-
dian study demonstrated that flour fortifica-
tion only benefited lighter women and not the
heavier, by calculating odds ratios for the risk
of maternal obesity on NTDs before and after
flour fortification was introduced (OR 1.4 ver-
sus 2.8). This could mean that obese women
require higher doses, but could also mean that
the increased risk of NTDs is independent of
folate intake!!4.

Vitamin D deficiency can occur during peri-
ods of high demand including intrauterine life,
infancy, childhood and pregnancy. As 90% of
vitamin D is synthesized in the skin by expo-
sure to sunlight, considerable variations occur
secondary to geographical latitude and skin
color. It is well documented that obese indi-
viduals have lower vitamin D levels!'!>16, the
mechanisms for this being partly vitamin D’s
accumulation in fat cells and possibly a reduced
production. Because there is a direct correla-
tion between maternal and neonatal vitamin D
deficiency'!” it follows that increased vitamin
D levels in the pregnant woman will benefit
the child. In addition, improved vitamin D sta-
tus in the mother reduces the risk of childhood
osteoporotic fracture and wheeze!'®!119. NICE
now recommends vitamin D supplementation
of 10 ug/day to all pregnant women with a BMI
>30™°. It would be worthwhile and without
risk to start vitamin D in the pre-pregnancy
period so that levels can accumulate.
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CONCLUSION

The management of obesity has long been
poorly understood and, as a consequence, the
condition has been largely ignored. The sub-
ject can be difficult to broach and requires
sensitivity on the part of the clinician, but its
significance must not be underestimated. Ac-
tive management can reap great benefits to the
patient, and even greater benefits to the pre-
conceptional patient.

The main obstacle to achieving good precon-
ceptional care of obese women is logistical.
These women do not present to the medical
profession unless there are comorbidities or
fertility problems. However, these opportuni-
ties should not be missed, and systems need to
be put into place in medical and fertility clinics
to ensure preconceptional counseling can take
place. The ACOG Committee Opinion on pre-
conception care recommends ‘screening of all
reproductively capable women on an ongoing
basis to identify potential maternal and fetal
risks to pregnancy’'?!. Medical practitioners
should take opportunities wherever possible
to ask women about their intentions for preg-
nancy so that counseling can be arranged in
good time.
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