
A
I
D
c
g
l
h
d
d
p
c
l
a
a
a
t
c
v
t
a
s
w
p
p
h
s
r
t
g
c
a
o
n
p
o
a
t
t
m
t
c
o
a
n
m

©

from the associationADA REPORTS
Position of the American Dietetic Association:
Nutrition and Lifestyle for a Healthy
Pregnancy Outcome
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BSTRACT
t is the position of the American
ietetic Association that women of

hild-bearing ages should maintain
ood nutritional status through a
ifestyle that optimizes maternal
ealth and reduces the risk of birth
efects, suboptimal fetal growth and
evelopment, and chronic health
roblems in their children. The key
omponents of a health-promoting
ifestyle during pregnancy include
ppropriate weight gain; appropri-
te physical activity; consumption of
variety of foods in accordance with

he Dietary Guidelines for Ameri-
ans 2005; appropriate and timely
itamin and mineral supplementa-
ion; avoidance of alcohol, tobacco,
nd other harmful substances; and
afe food handling. Pregnant women
ith inappropriate weight gain, hy-
eremesis, poor dietary patterns,
henylketonuria, certain chronic
ealth problems, or a history of sub-
tance abuse should be referred to a
egistered dietitian for medical nu-
rition therapy. Prenatal weight
ain within the Institute of Medi-
ine recommended ranges has been
ssociated with better pregnancy
utcomes. Most pregnant women
eed 2,200 to 2,900 kcal a day, but
repregnancy body mass index, rate
f weight gain, maternal age, and
ppetite must be considered when
ailoring this recommendation to
he individual. The consumption of
ore food to meet energy needs, and

he increased absorption and effi-
iency of nutrient utilization that
ccurs in pregnancy, are generally
dequate to meet the needs for most
utrients. However, vitamin and
ineral supplementation is appro-

0002-8223/08/10803-0015$34.00/0
ldoi: 10.1016/j.jada.2008.01.030

2008 by the American Dietetic Associat
riate for some nutrients and situa-
ions. This position paper also in-
ludes recommendations pertaining
o use of alcohol, tobacco, caffeine,
nd illicit drugs.
Am Diet Assoc. 2008;108:553-561.

OSITION STATEMENT
t is the position of the American Die-
etic Association that women of child-
earing age should maintain good nu-
ritional status through a lifestyle that
ptimizes maternal health and reduces
he risk of birth defects, suboptimal fe-
al development, and chronic health
roblems in their children. The key
omponents of a health-promoting life-
tyle during pregnancy include appro-
riate weight gain; appropriate physi-
al activity; consumption of a variety of
oods in accordance with the Dietary
uidelines for Americans 2005; appro-
riate and timely vitamin and mineral
upplementation; avoidance of alcohol,
obacco, and other harmful substances;
nd safe food handling. Pregnant
omen with inappropriate weight gain,
yperemesis, poor dietary patterns, phe-
ylketonuria, certain chronic health
roblems, or a history of substance
buse should be referred to a registered
ietitian for medical nutrition therapy.

NVIRONMENT DICTATING A NEED FOR
OSITION

regnancy is a critical period dur-
ing which good maternal nutri-
tion is a key factor influencing

he health of both mother and child.
isk of complications during preg-
ancy or delivery is lowest when pre-
atal weight gain is adequate (1,2).
aternal weight gain during preg-

ancy influences infant birth weight
nd health, and outcomes vary de-
ending on the mother’s prepreg-
ancy nutritional status (3,4). In
ong-term follow-up studies of the m

ion Journa
utch famine in World War II, under-
utrition during pregnancy increased
hronic disease in the offspring later
n life (5). Specific health effects can
e traced to the timing of exposure to
amine during gestation. Some long-
erm effects of prenatal nutrition may
e modulated by postnatal factors.
ow birth weight, followed by rapid
ostnatal catch-up growth, has been
hown to be a risk for metabolic syn-
rome in adulthood (6).
With more than one third of all
omen being obese, achieving good
regnancy outcomes can be difficult
7). Obesity is an independent risk
actor for neural tube defects, fetal
ortality, and preterm delivery. This

osition paper acknowledges the
isks associated with maternal obe-
ity; however, this topic will be cov-
red in another American Dietetic As-
ociation position paper on obesity,
eproduction, and pregnancy out-
omes. The American College of Ob-
tetricians and Gynecologists has also
ublished guidance on obesity issues
n pregnant women (8).

Many women of childbearing age in
he United States do not maintain
ood nutritional status before, dur-
ng, and after pregnancy. Among non-
regnant women of childbearing age
14 to 50 years), dietary intakes of
itamin E, magnesium, potassium, fi-
er, and calcium are particularly low
ompared to the appropriate Dietary
eferences Intakes (9) (Table 1). A
igh prevalence of inadequate in-
akes of these same nutrients has also
een found among pregnant or lactat-
ng women (10). Intakes of vitamins
, C, and B-6 and folate are moder-
tely inadequate (30% to 40% of
omen consuming less than the Esti-
ated Average Requirement). Iron

eficiency is relatively common, while
odium and saturated fat intakes

ay be excessive.

l of the AMERICAN DIETETIC ASSOCIATION 553
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5

OSITION OBJECTIVES
o optimize the health outcomes of
oth mother and child, women of
hildbearing age should begin preg-
ancy in good nutritional status.
hus, advice needs to reach women
efore they become pregnant, as
ell as during prenatal and postpar-

um care. This position paper has
he following objectives:

to inform health professionals and
others who work with women of
childbearing age, on the need for a
healthful diet and lifestyle;

Table 1. Dietary Reference Intakes for Wom

Nutrient

Energy (kcal)
Protein (g/kg/d)
Carbohydrate (g/d)
Total fiber (g/d)
Linoleic acid (g/d)
�-Linolenic acid (g/d)
Vitamin A (�g RAEe)
Vitamin D (�g)
Vitamin E (mg �-tocopherol)
Vitamin K (�g)
Vitamin C (mg)
Thiamin (mg)
Riboflavin (mg)
Vitamin B-6 (mg)
Niacin (mg NEf)
Folate (�g dietary folate equivalents)
Vitamin B-12 (�g)
Pantothenic acid (mg)
Biotin (�g)
Choline (mg)
Calcium (mg)
Phosphorus (mg)
Magnesium (mg)
Iron (mg)
Zinc (mg)
Iodine (�g)
Selenium (�g)
Fluoride (mg)
Manganese (mg)
Molybdenum (�g)
Chromium (�g)
Copper (�g)
Sodium (mg)
Potassium (mg)

aData from reference 22 (Institute of Medicine. Dietary R
bValues are Recommended Dietary Allowances except for
biotin, choline, calcium, manganese, chromium, sodium
cSecond trimester for women age 19 to 50 years.
dThird trimester for women age 19 to 50 years.
eRAE�retinol activity equivalents.
fNE�niacin equivalents.
to emphasize the key components

54 March 2008 Volume 108 Number 3
of a health-promoting lifestyle
during pregnancy: appropriate
weight gain and physical acti-
vity; consumption of a variety of
foods according to the Dietary
Guidelines for Americans 2005
(2005 Dietary Guidelines) (11);
appropriate vitamin and mineral
supplementation; avoidance of al-
cohol, tobacco, and other harmful
substances; and safe food han-
dling; and
to provide food and nutrition pro-
fessionals with clarification on var-
ious nutrition issues related to ma-

b

Adult woman Pregn

2,403 2,743
0.8 1

130 175
25 28
12 13
12 13

700 770
5 5

15 15
90 90
75 85
1.1 1
1.1 1
1.3 1

14 18
400 600

2.4 2
5 6

30 30
425 450

1,000 1,000
700 700
320 350

8 27
8 11

150 220
55 60

3 3
1.8 2

45 50
25 30

900 1,000
2,300 2,300
4,700 4,700

nce Intakes: The Essential Guide to Nutrient Requirements
gy (Estimated Energy Requirement) and total fiber, linoleic

potassium (Adequate Intakes).
ternal care during pregnancy. a
EY POINTS

. Optimizing Outcomes through Good
utrition and Health before Pregnancy
omen need to attain good nutri-

ional status before, during, and after
regnancy to optimize maternal
ealth and reduce the risk of preg-
ancy complications, birth defects,
nd chronic disease in their children
n later adulthood. Food and nutrition
rofessionals should know recom-
endations from the 2005 Dietary
uidelines and recommendations

rom the Centers for Disease Control

y Lactation (0-6 mo)

,855d 2,698
1.1

210
29
13
13

1,300
5

19
90

120
1.4
1.6
2.0

17
500

2.8
7

35
550

1,000
700
310

9
12

290
70
3
2.6

50
45

1,300
2,300
5,100

hington, DC: National Academies Press; 2006).
�-linolenic acid, vitamin D, vitamin K, pantothenic acid,
ena

anc

c, 2
.1

.4

.4

.9

.6

.0

efere Was
ener acid,

and
nd Prevention that pertain to opti-
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ADA REPORTS
izing nutrition and health before
regnancy. The 2005 Dietary Guide-
ines recommend that women of child-
earing age consume an adequate
mount (400 �g) of synthetic folic acid
aily from fortified foods or supple-
ents, in addition to food forms of

olate in a varied diet, to reduce risk
f birth defects (11). If a woman has
ron-deficiency anemia when she be-
omes pregnant, repleting her iron
tores during pregnancy may be diffi-
ult. Therefore, women of childbear-
ng age are advised to eat foods high
n heme iron, or iron-fortified foods
ith an enhancer of iron absorption,

uch as vitamin C–rich foods.
Regular physical activity confers
any health benefits, including weight
anagement, increased physical fit-
ess and psychological well-being, and
educed risk of chronic disease. The
005 Dietary Guidelines recommend
ccumulating 30 to 90 minutes a day of
oderate physical activity, above usual

ctivity, on most days of the week.
hile at least 30 minutes are recom-
ended to reduce the risk of chronic

isease in adulthood, higher levels of
hysical activity are needed to manage
ody weight or sustain weight loss.
The Centers for Disease Control and

revention and its partners have made
0 recommendations for preconception
nterventions optimize pregnancy out-
omes (12). These include: folic acid
upplements; management of diabetes;

low phenylalanine diet for women
ith phenylketonuria; cessation of
lcohol, smoking, and substance
se; altering dose if taking certain
rescription medications (or avoid-
ng pregnancy if taking isotretinoin);
accination against or treatment for in-
ections; and improving weight status.

. Weight Gain during Pregnancy
healthful pregnancy is without

hysical or psychological pathology in
he mother or fetus and results in the
elivery of a healthy baby. Maternal
eight gain must support the prod-
cts of conception (fetus, placenta,
nd amniotic fluid) and maternal ac-
retion of tissues (expansion of blood
olume and extracellular fluid, uter-
ne and mammary glands, and mater-
al fat stores). The target range for
eight gain, to optimize maternal
nd infant outcomes, is that associ-
ted with a full-term, healthy baby,

eighing 3.1 to 3.6 kg (6.8 to 7.9 lb) s
13). Recommendations for weight
ain during pregnancy should be in-
ividualized according to prepreg-
ancy body mass index (calculated as
g/m2) to improve pregnancy out-
ome, avoid excessive maternal post-
artum weight retention, and reduce
isk of later chronic disease for the
hild. The 1990 Institute of Medicine
IOM) recommendations, shown in
able 2, have been the standard for
eight gain during pregnancy for
ore than 25 years (14). Although
any studies continue to find that

renatal weight gain within the rec-
mmended IOM range is associated
ith better pregnancy outcomes

1,2,4), others suggest that revisions
ay be needed. According to IOM rec-

mmendations, young mothers and
lack mothers should strive for
eight gains toward the upper end of

he recommended ranges. However, a
tudy of birth outcomes among 815
frican-American adolescents found

he largest reduction in risk of small-
or-gestational births occurs when
renatal weight gain increases from
elow to within the lower half of the
OM range (15). One prospective
tudy reported that children of
omen whose prenatal weight gains
ere adequate or excessive according

o the 1990 IOM guidelines were
ore likely to be overweight at 3

ears of age, compared to children
hose mothers did not gain enough
eight (16). Thus, the influence of
renatal weight gain and birth
eight on risk of overweight in the
ffspring needs further consideration,
s IOM guidelines are revisited.
To improve outcomes, greater at-

ention to preventing excessive gain
s needed (17). In a retrospective

Table 2. 1990 Institute of Medicine guidelin

Recommended wei

BMIb �19.8 12.5-18 kg (28-40 l
BMI 19.8-26 11.5-16 kg (25-35 l
BMI �26-29 7-11.5 kg (15-25 lb
BMI �29 at least 6.0 kg (15 l
Twin pregnancies 16-20.5 kg (35-45 l
Other Young adolescents a

upper end of the
cm) should aim f

aData from reference 14 (Institute of Medicine. Nutrition
Supplements. Washington, DC: National Academies Press
bBMI�body mass index; calculated as kg/m2.
tudy of 20,463 nondiabetic, term sin- i

March 2008 ● Journa
leton births, 43% of women gained
eight above the recommended IOM

ange, whereas 37% gained with the
OM range and 20% had weight gains
elow target range. The women with
xcessive weight gain had a greater
isk of adverse infant outcomes,
ncluding hypoglycemia, large-for-
estational age, a low Apgar score,
eizures, and polycythemia. In a Eu-
opean population, excessive prenatal
eight gain has been associated with

ong-term obesity risk, especially
mong women who retain more
eight at 12 months postpartum (18).
Food and nutrition professionals

eed to keep in mind that inadequate
renatal weight gain and low birth
eight are still concerns, particularly
mong very young primagravidas.
educing the risk of low birth weight
hile avoiding postpartum weight re-

ention is especially problematic in
oung teenagers, regardless of ethnic-
ty or race. Young adolescent mothers
under 15 years) who deliver infants
ith normal birth weight appear to do

o by lowering their own resting en-
rgy needs and ceasing linear growth,
n contrast to nonpregnant girls who
ontinue to grow (19). A longitudinal
tudy found that two or more preg-
ancies during adolescence slowed

inear growth and increased body
ass index among 464 Brazilian girls

20). Health professionals should fo-
us on delaying pregnancies espe-
ially in very young teenagers, help-
ng mothers return to normal weight
nd good nutritional status after de-
ivery, and preventing subsequent
eenage pregnancies.

As more women delay pregnancy un-
il age 35 or older, greater reliance on
ertility treatments has increased the

for prenatal weight gaina

gain

black women should strive for gains at the
ommended range. Short women (�157
ains at the lower end of the range.

ing Pregnancy: Part I Weight Gain and Part II Nutrient
90:10-23).
es

ght

b)
b)
)
b)
b)
nd
rec
or g

dur
; 19
ncidence of multiple pregnancies (eg,
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5

wins, triplets) more than threefold
ince 1980 and may present some spe-
ial concerns (21). Higher weight gains
efore 20 to 24 weeks may be particu-
arly important in improving birth
eight and length of gestation. In a
ultiple pregnancy, optimal maternal
eight gain up to 36 to 38 weeks varies
ccording to pregravid weight status:
nderweight, 50 to 62 lb; normal
eight, 40 to 54 lb; overweight, 38 to 47

b; and obese, 29 to 38 lb.

. Food and Physical Activity Guidance
uring Pregnancy

nergy. Pregnant women should con-
ume a variety of foods according to
he 2005 Dietary Guidelines, to meet
utrient needs and gain recom-
ended amounts of weight. Accord-

ng to the Dietary Reference Intakes,
nergy needs are no higher than the
stimated Energy Requirement for
onpregnant women until the second
rimester (22). The extra energy need
s 340 kcal in the second and 452 kcal
n the third trimester. More research
s needed to establishment energy re-
uirements for women who are preg-
ant with two or more fetuses (21). In
he meantime, adequate weight gain
hould be used as an indicator of suf-
cient energy intake, with needs po-
entially ranging from 3,000 kcal in
bese women to 4,000 kcal in under-
eight women carrying more than
ne fetus.
yPyramid. Food and nutrition profes-
ionals should help pregnant women
dentify an appropriate food plan,
ased on age, activity level, trimester
f pregnancy, weight gain, and other
onsiderations. Most pregnant wo-
en will probably need a total of

,200 to 2,900 kcal per day. MyPyra-
id now includes food plans for preg-
ant women called “MyPyramid for
oms.” These plans can be used to

dentify an appropriate food plan that
overs the individual’s energy needs
efore pregnancy plus her additional
eeds, as recommended by the Di-
tary Reference Intakes, in the sec-
nd and third trimesters and to help
omen make good food choices (23).
For most nutrients, a food plan

ased on MyPyramid for Moms can
eet recommended intakes for preg-
ant women. However, the need for

ron during pregnancy is not likely to

e met, even at higher energy levels. d

56 March 2008 Volume 108 Number 3
herefore, an iron supplement should
e taken (refer to section on “Iron”
elow). Special guidance in selecting
oods may be needed to ensure that
he self-selected diets, based on My-
yramid for Moms, provide enough
itamin E and potassium. The 2005
ietary Guidelines also include sev-
ral tables listing food sources of
hese and other nutrients that may be
ow in diets of Americans (11).

With the current high rate of obe-
ity, many women may become preg-
ant while following unbalanced
eight-loss diets. Unbalanced diets
uring pregnancy, particularly with
espect to protein and carbohydrate,
ave been linked to adverse preg-
ancy outcomes, including low birth
eight and other long-term effects on
lood pressure, independent of birth
eight (24,25). Pregnant women

hould be encouraged to use their in-
ividualized MyPyramid for Moms
lan to select a balanced diet. To
chieve a balanced diet, some preg-
ant women, particularly adoles-
ents, may need advice on reducing
ntakes of sweetened beverages that
ubstitute for milk. Women who avoid
airy products and rely instead on
alcium-fortified orange juice or other
ortified foods may have lower intakes
f vitamin D and magnesium than
ilk consumers (26). In addition to a

alanced diet, pregnant women re-
uire 8 to 10 cups of fluids a day for
dequate hydration, but some of that
eed is met through milk, juice, and
he water in fruits, vegetables, and
ther foods. Including plenty of fruit,
egetables, and whole grains in the
iet also increases fiber intake and
ay help alleviate constipation, a

ommon complaint during pregnancy.
omen who eliminate certain foods

r food groups should be encouraged
o see a registered dietitian for di-
tary evaluation. Food and nutrition
rofessionals need to keep abreast of
hanges in fortification levels of spe-
ific foods and advise women accord-
ngly. They should also be familiar
ith cultural practices and beliefs

hat may affect the diet intakes of
heir clients and adapt the MyPyra-
id for Moms plan as needed.

hysical Activity. Some evidence sug-
ests that pregnant women who en-
age in recreational physical activity
ave a 50% lower risk of gestational

iabetes and 40% risk reduction for m
reeclampsia (27). Pregnant women
hould be evaluated for medical or ob-
tetric conditions that might preclude
r limit physical activity (11,28).
ach sport or activity should be ex-
mined for potential risks. Specifi-
ally, pregnant women should avoid
cuba diving and activities with high
isk of falling or abdominal trauma
nd incorporate 30 minutes or more of
oderate physical activity appropri-

te for pregnancy on most, if not all,
ays of the week.

. Appropriate and Timely Vitamin and
ineral Supplementation

olic Acid. Pregnant women should
onsume 600 �g synthetic folic acid
aily from fortified foods or supple-
ents in addition to food forms of fo-

ate in a varied diet (11). This can
educe risk of neural tube defects if
aken prior to conception through the
ixth week of pregnancy, and possibly
educes other birth defects if taken
ater in pregnancy. After mandatory
ortification of wheat flour with folic
cid in the United States, serum and
ed blood cell levels of folate increased
n women of childbearing age (29).
owever, from 2000 to 2004, serum
nd red blood cell folate levels de-
lined by 16% and 8%, respectively.
he reasons for this decline are not
nown, but the popularity of low-car-
ohydrate diets might have lowered
ntake of fortified foods. Folate levels
ave declined for non-Hispanic white,
exican-American, and non-Hispanic

lack women, but remain the lowest
n the latter. The proportion of
omen who report taking folic acid

upplements was 33% in 2005 and
as changed only slightly from 1995
o 2005 (30). Messages about the im-
ortance of folic acid should target
omen who are nonwhite, Hispanic,

ow-income, young, and/or who have
ess than a high school education.
ron. Iron deficiency anemia affects
bout 30% of low-income pregnant
omen. The problem continues post-
artum especially for those who are
ron deficient at delivery. About 30% of
oor women have iron deficiency at 6
onths and 20% at 12 months postpar-

um compared to about 8% for women
bove the poverty level (31). Maternal
ron deficiency anemia increases risk of
ow birth weight and possibly preterm
elivery and perinatal mortality, and

ay impair maternal-infant interac-
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ADA REPORTS
ion (32). In a randomized trial, mater-
al iron supplementation increased
irth weight by over 200 g and reduced
ow birth weight and preterm low birth
eight (33). Supplementation with 27
g iron daily during pregnancy is rec-

mmended. Anemic women may need
0 mg daily until the anemia is
esolved.
alcium and Vitamin D. Vitamin D is ob-
ained either from the diet (notably
rom fortified milk) or through the ef-
ect of sunlight on skin. During winter
ver most of the United States, espe-
ially at more northern latitudes, and
n persons with heavily pigmented
kin, vitamin D status is poor. In preg-
ancy this leads to low serum calcium

n the infant and adversely affects neo-
atal bone metabolism in more severe
ases. Supplementation of pregnant
omen with amounts greater than the
ecommended Dietary Allowance of
00 IU daily does not appear to provide
dditional benefit (34).

ndications for Other Supplements. Multi-
itamin and mineral supplements are
ecommended for women with iron
eficiency anemia or poor-quality di-
ts and for those who consume no or
mall amounts of animal source
oods. For vegans and even some
acto-ovo vegetarians, supplemental
itamin B-12 is particularly impor-
ant during both pregnancy and lac-
ation to transfer enough to the fetus
nd infant to avoid developmental de-
ays. Women carrying two or more fe-
uses, and those who smoke or abuse
lcohol or drugs, should also take a
ultivitamin and mineral supple-
ent (21).
Multivitamin supplements may

lso be beneficial in pregnant women
ho are infected with human immu-
odeficiency virus, especially where
ccess to antiretroviral treatment is
imited. In human immunodeficiency
irus–infected pregnant women in
anzania, a supplement containing
-vitamin complex, vitamin E, and
itamin C slowed progression of the
isease, reduced some of the compli-
ations of human immunodeficiency
irus, and reduced incidence of low
irth weight compared to iron plus
olic acid alone (35,36).

. Guidance on Other Substances
lcohol. Alcohol should not be con-
umed by pregnant women or those

ho may become pregnant (11). n
rinking during pregnancy is associ-
ted with major neurological and de-
elopmental birth defects (37). Even
oderate drinking during pregnancy
ay have behavioral or developmen-

al consequences. The risks associ-
ted with prenatal alcohol use are
reater in older mothers and in binge
rinkers (38). In 2005-2006, about
1.8% of pregnant women aged 15 to
4 years reported current use of alco-
ol, with 2.9% being binge drinkers.
inge drinking occurs in 23.6% of
omen aged 18 to 25 years (39) and

ncreases risk of unplanned sexual ac-
ivity, abandonment of safe sexual
ractices, and unwanted pregnancies.
affeine. Based on the Continuing
urvey of Food Intakes by Individuals

n 1994-96 and 1998, the average caf-
eine intake among pregnant women
as 125 mg per day, with about 48%

rom coffee beverages, 23% from teas,
6% from carbonated beverages, and
% from sweets, grains, and flavored
airy products (40). High caffeine in-
ake is associated with delayed con-
eption, spontaneous miscarriage,
nd low birth weight, but not with
irth defects (41). The current posi-
ion of the American Dietetic Associ-
tion is that pregnant women should
void caffeine intakes above 300 mg/
ay. A randomized controlled trial
ound no additional benefit for low-
irth-weight prevention or longer ges-
ation of lowering caffeine intakes
rom a mean of 317 to 117 mg/day,
xcept in the subset of women who
moked (42). Mean caffeine content of
elected brewed coffees is 188 mg per
6 oz (range: 143 to 259 mg) (43) but
an vary in the same outlet from 259
o 564 mg per 16 oz. While most car-
onated sodas contain between 18
nd 48 mg of caffeine per 12 oz can,
he caffeine content of energy drinks
s generally higher (33 to 75 mg per
.4 oz) (44).
moking. In 2005-2006, 16.5% of preg-
ant women reported smoking in the
ast month, compared to 29.5% of
onpregnant women (39). Carbon
onoxide and nicotine from smoking

ncrease fetal carboxyhemoglobin and
educe placental blood flow, both of
hich limit oxygen supplied to the

etus. Cigarette smoking during preg-
ancy is associated with greater risk
f spontaneous abortion, placenta pre-
ia, placental abruption, ectopic preg-

ancy, preterm birth, fetal growth re- s

March 2008 ● Journa
ardation, and sudden infant death
yndrome (37). Smoking during or af-
er pregnancy is also associated with
lightly poorer academic achievement
n the offspring (38). A population-
ased study of 26,000 pregnancies in
inland found that smoking cessation

n early pregnancy reduces the risk
f delivering a small-for-gestational
ge infant but not preterm birth or
erinatal mortality (45). Advice and
upport related to smoking cessa-
ion should target women before
onception.
llicit Drugs. Marijuana, cocaine, and
ther illicit drugs should be avoided
uring pregnancy. Substance abuse
uring pregnancy increases the risk
f low birth weight, small head cir-
umference, prematurity, and other
evelopmental problems (46). Mari-
uana is the most commonly used sub-
tance. Long-term follow-up studies
f children exposed prenatally to mar-
juana have found more depressive
ymptoms and poor attention skills
38). However, isolating the effects of
pecific substances is often difficult
ecause women who use illicit drugs
ay use multiple drugs, smoke, and

rink alcoholic or caffeinated bever-
ges, live in poverty, have poor nutri-
ion, be exposed to sexually transmit-
ed diseases, and have inadequate
ccess to prenatal care. In 2005-2006,
% of pregnant women reported use
f any illicit drugs in the past month,
ompared to 10% of nonpregnant
omen (39).
erbal/Botanical/Alternative Remedies.
any pregnant women who would

ot consider taking over-the-counter
edications view herbal and botani-

al products as a safe and natural
lternative. However, very few ran-
omized, clinical trials have exam-
ned the safety and efficacy of alter-
ative therapies during pregnancy.
regnant women should be advised to
onsider herbal treatments as suspect
ntil their safety during pregnancy
an be ascertained. Consumer infor-
ation related to botanical use can be

ocated on the MyPyramid for Moms
eb site (23). Health professionals

hould ask about any herbal prod-
cts, botanicals, or other supplements
hat their pregnant clients may be
aking and evaluate any potential
isks.
weeteners and Other Ingredients. Use of

weeteners and other ingredients
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hat are classified as Generally Rec-
gnized as Safe are acceptable in
oderation during pregnancy. Risk

ssessment considers any potential
oxicity during pregnancy. Consump-
ion of acesulfame potassium, aspar-
ame, saccharin, sucralose, and
eotame within acceptable daily in-
akes is considered safe during preg-
ancy (47).

. Specific Health Conditions
iabetes. Major congenital malforma-
ions may occur in infants born to
others with uncontrolled diabetes

n the first few weeks of pregnancy
48). Women who have diabetes
hould be educated about the risks
nd use contraception until they have
ttained good metabolic control (ie,
emoglobin A1c levels that are nor-
al or as close to normal as possible

�1% above the upper limits of nor-
al]). All women with diabetes who

re planning a pregnancy should be
valuated and, as appropriate,
reated for conditions related to dia-
etes, such as retinopathy, nephropa-
hy, and others. Good preconception
are reduces the risk of birth defects
elated to diabetes.

Risk of diabetes should be assessed
n all women without pre-existing di-
betes at the first prenatal visit.
regnant women are considered to be
t high risk if they have any of the
ollowing: obesity, personal history of
estational diabetes mellitus (GDM)
r delivery of a previous large-for-ges-
ation-age infant, glycosuria, polycys-
ic ovary syndrome, or a strong family
istory of diabetes. Pregnant women
t high risk of GDM should undergo
lucose testing as soon as possible.
igh-risk women not found to have
iabetes at the initial screening and
verage-risk women should be tested
etween 24 and 28 weeks of gesta-
ion. Further guidelines on diabetes
creening can be found elsewhere
48).

Medical nutrition therapy (MNT) is
ecommended for pregnant women
ith diabetes (49). Generally, MNT

nvolves a carbohydrate-controlled
eal plan that provides enough en-

rgy for appropriate weight gain
hile maintaining target blood glu-

ose goals and avoiding ketosis. The
mount and distribution of carbohy-
rate allowed should be based on clin-

cal measures, such as blood glucose s

58 March 2008 Volume 108 Number 3
evels, weight gain, and ketones.
owever, at least 175 g carbohydrate
aily is needed. Less carbohydrate at
reakfast and more at other meals
ay be most effective in achieving

lucose control. Insulin (human) with
aily self monitoring of blood glucose
s the therapy of choice if MNT fails to
ontrol glucose levels. More research
s needed to establish safety of oral
gents. Women without medical/ob-
tetric complications should be en-
ouraged to exercise.
For obese women with GDM, ca-

oric restriction of 30% may improve
lycemic control without increasing
etonuria. Nevertheless, concerns
bout the effects on fetal development
ppear to be shifting the focus from
nergy to carbohydrate restriction.
dditional evidence related to the
anagement of GDM in obese women
ill be discussed in an American Di-
tetic Association position paper on
besity, reproduction, and pregnancy
utcomes.
ypertensive Disease. Hypertensive dis-
ase occurs in 12% to 22% during
regnancy in the United States (50).
estational hypertension is defined
s elevated blood pressure (systolic
140 mm Hg or diastolic �90 mm
g) with onset after 20 weeks gesta-

ion. About 25% of women with gesta-
ional hypertension will develop pre-
clampsia which is characterized by
roteinuria (0.3 g protein in a 24-hour
rine sample). Eclampsia is defined
s grand mal seizures occurring in
omen with preeclampsia. Important

isk factors for preeclampsia include:
rimaparity, multiple pregnancy,
lder maternal age (�35 years), Afri-
an-American race, maternal obesity,
istory of preeclampsia, and chronic
ypertension. Monitoring and treat-
ent of hypertensive disease are very

mportant to reduce infant and ma-
ernal morbidity and mortality. Long-
erm risk of cardiovascular disease is
ncreased in women who develop pre-
clampsia, especially where fetal
rowth retardation and preterm de-
ivery occur (51).

Preeclampsia seems to develop in
wo stages, with the first being ab-
ormal implantation that reduces
lacental function, and the second
nvolving maternal response to sub-
tances produced by the poorly func-
ioning placenta. Particularly in that

econd stage, oxidative stress and nu- c
ritional factors may be involved (52).
fter adjusting for energy, high in-

akes of fat, particularly polyunsatu-
ated fat, are associated with indica-
ors of oxidative damage which, in
urn, predict the risk of preeclampsia.
etter antioxidant status in the blood
ignificantly reduces risk. The role of
alcium has been controversial, but a
eview concluded that high amounts
f calcium supplements, particularly
n high-risk women with low calcium
ntakes, appears to reduce risk of pre-
clampsia (53). Not enough evidence
xists to conclude that vitamin E sup-
lements are helpful (54).
Although several observational

tudies report benefits of fish and
ther sources of n-3 fatty acids, there
s not enough evidence to support the
outine use of marine oil or other
rostaglandin precursor supplements
uring pregnancy for reducing risk of
reeclampsia, preterm birth, low
irth weight, or small-for-gestational
ge (55). Marine oils are a rich source
f n-3 long-chain polyunsaturated
atty acids, including eicosapenta-
noic and docosahexaenoic acids. As
recursors to prostanglandins, these
atty acids have hypotensive effects
nd, thus, are thought to play a pro-
ective role in women at risk of pre-
clampsia and/or premature labor.
urther large, randomized trials are
eeded to determine whether there
re long-term benefits or potential
isks from routine prenatal supple-
entation with marine oils and other

ources of n-3-fatty acids.

. Avoidance of Foodborne Illness during
regnancy
regnant women and their fetuses
re at higher risk of developing food-
orne illness. Experts consider Liste-
ia monocytogenes, Salmonella spe-
ies, and Toxoplasma gondii to be of
articular concern (56). Food and nu-
rition professionals should be aware
f pathogens found in foods not com-
only considered to be high risk and
ork with retail establishments to re-
uce incidence of foodborne illness in
regnant women. Pregnant women
hould pay particular attention to the
ollowing specific 2005 Dietary Guide-
ines for pregnancy, as well as other
uidance relating to fish and shellfish

onsumption (11,57):
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Avoid soft cheeses not made with
pasteurized milk, cold smoked fish,
and cold deli salads.
Eat only deli meats, luncheon
meats, bologna, and frankfurters
that have reheated to steaming hot.
Do not eat or drink raw (unpasteur-
ized) milk or milk products, raw or
partially cooked eggs (or foods con-
taining raw eggs), raw or under-
cooked meat and poultry, unpas-
teurized juice, raw sprouts, and raw
or undercooked fish or shellfish.
Do not clean cat litter boxes or wear
plastic gloves when cleaning litter
boxes.
Do not handle pets when preparing
foods and keep them out of food
preparation areas.
Do not eat shark, swordfish, king
mackerel, or tilefish. Twelve ounces
or less per week of fish and shellfish
lower in mercury, such as shrimp,
canned light tuna, salmon, pollock,
and catfish is safe; limit albacore
(“white”) tuna to 6 oz or less per
week since this type of tuna con-
tains more mercury than canned
light tuna.
Check local advisories about the
safety of fish in local lakes, rivers,
and coastal areas. If no advice is
available, up to 6 oz a week of fish
from local waters and no other fish
during that week is considered safe.

. Encouragement to Breastfeed
ood and nutrition professionals
hould educate pregnant women
bout the benefits of breastfeeding
nd provide practical information on
etting started (58). They should also
se several strategies, recommended
lsewhere by the American Dietetic
ssociation, to promote and support
reastfeeding.

. Nutrition Advice to Postpartum Women
n addition to encouraging breast-
eeding, food and nutrition profes-
ionals should provide advice to the
ostpartum woman to replenish nu-
ritional stores, return to a healthful
eight, prevent problems in subse-
uent pregnancies, and reduce risk of
hronic diseases later in life. Postpar-
um women can be encouraged to
aintain certain lifestyle changes

dopted during their pregnancies,
uch as smoking cessation and in-

reased consumption of whole grains, s
ruits, and vegetables as recom-
ended by MyPyramid. Although

ymptoms of GDM disappear after de-
ivery, women who have had GDM,
specially those who continue to have
mpaired glucose tolerance in the
ostpartum period, are at high risk of
eveloping type 2 diabetes later in life
nd should be targeted for follow-up
lucose screening and intensive coun-
eling on diabetes prevention. The
merican Diabetes Association rec-
mmends blood glucose screening at 6
eeks postpartum for women with
DM and annual testing of any
omen with impaired fasting glucose
r impaired glucose tolerance (59).

. Referrals to Professional and
ommunity Services
eferrals should be made to regis-

ered dietitians and community-
ased programs. Women with poor
eight gain, hyperemesis, poor di-
tary patterns (eg, avoidance of cer-
ain food groups), phenylketonuria,
ealth problems (eg, diabetes, hyper-
ension, other chronic disease), or a
istory of substance abuse should be
eferred to a registered dietitian for
NT. Poverty-related factors, includ-

ng food insecurity, other stressors,
nd neighborhood characteristics,
ose substantial barriers to achieving
ecommended food intakes and may
esult in poor pregnancy outcomes
60). Food security of pregnant
omen can be improved through par-

icipation in the federal Special Sup-
lemental Nutrition Program for
omen, Infants, and Children. Low-

ncome pregnant women may also
enefit from other food assistance or
utrition education programs, includ-

ng the Food Stamp Program; the
ood Stamp Nutrition Education Pro-
ram; the Expanded Food and Nutri-
ion Education Program; and the Na-
ional School Lunch and Breakfast
rograms. Other appropriate commu-
ity services may include the Com-
odity Supplemental Food Program,

amily service centers, teen preg-
ancy programs, and minority youth
rograms.

. Roles and Responsibilities of Food and
utrition Professionals
ood and nutrition professionals
hould coordinate their efforts with

chools, health providers, and other 1

March 2008 ● Journa
gencies to educate adolescents and
omen of child-bearing age about the
eed for good nutritional status be-
ore, during, and after conception.
regnancy provides a window of op-
ortunity to encourage women to
ake behavior changes that improve

mmediate outcomes and reduce the
isk of future chronic disease in both
he mother and her child.
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