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Dos and Don’ts in Pregnancy
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Pregnancy is a time of excitement and anxiety. The reality for pregnant women is that their
actions could affect their pregnancies and their fetuses. As such, they need to know what they
should and should not do to minimize risk and optimize outcomes. Whereas this advice used to
come from doctors, a few books, and some family and friends, in the age of the internet, women
are now bombarded with information and recommendations, which are often confusing at best
and conflicting at worst. The objective of this review is to present current, evidence-based
recommendations for some of the things that pregnant women should and should not routinely

do during pregnancy.
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regnant women are bombarded with advice.

Among social media, web searches, direct market-
ing, family, and friends, it can be difficult for women to
navigate the myriad of conflicting recommendations
regarding what they should and should not do when
they are pregnant. This leads to confusion at best and
misinformation at worst regarding nearly all facets of
life—eating, drinking, sleeping, working, travel, exer-
cise, and sexual intercourse, to name a few. Women
usually turn to their prenatal care providers for direc-
tion, but health care providers are also exposed to the
same variety of opinions regarding routine advice for
pregnancy. This article is meant to be an evidence-
based review of common recommendations for preg-
nant women. It is not meant to be exhaustive nor is it
meant to replace more expansive reviews of each
topic. As such, a systematic review and meta-
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analysis were not performed for each topic. Rather,
quality systematic reviews are referenced (such as
a Cochrane review) as are guidelines from several
national or international organizations such as the
American College of Obstetricians and Gynecologists
(ACOG). Relevant studies are also referenced to sup-
port the “bottom line” conclusions of the author
(Box 1). It is of course possible that in certain instan-
ces others could read the same studies and come to
different conclusions in general or for a specific
patient. However, the goal of this article is to combine
these topics into one source that can be used as a start-
ing point for discussion with pregnant women, and
the article itself can be shared with pregnant women
as well.

PRENATAL VITAMINS

Prenatal vitamins are designed to meet the
daily mineral and vitamin (micronutrient) require-
ments of most pregnant women. However, except for
folic acid and possibly vitamin D and iron, it is
unknown whether meeting recommended dietary
allowances improves outcomes or whether failing to
meet these recommended allowances worsens out-
comes. Additionally, for women with well-balanced,
nutritious diets that meet the recommended allow-
ances, supplementation is likely not required. If
supplementation is required, there is no known best
formulation. A simple multivitamin will normally
suffice, including nonprescription vitamins.
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A Cochrane review of randomized trials in low-
and middle-income countries where micronutrient
deficiencies are common found that micronutrient
supplementation reduced the risk of low birth weight
and small for gestational age, but there were no other
differences in maternal or neonatal outcomes.! These
trials are likely not generalizable to higher income
countries. For this reason, health authorities in the
United Kingdom do not recommend supplementation
aside from folic acid in the first trimester and vitamin
D throughout pregnancy.

Folic acid deficiency is associated with fetal neural
tube defects; therefore, women who do not consume
at least 400-800 micrograms of folic acid daily should
be advised to take folic acid supplementation from
prepregnancy until the end of the first trimester.?
Women with a history of a fetal neural tube defect
should take 4,000 micrograms (4 mg) daily.?

Iron supplementation is advised as a result of the
risk of maternal anemia at birth.> However, if dietary
iron is adequate (30 mg/d) and anemia is part of rou-
tine prenatal screening (which it usually is in the
United States), there is no known benefit to supple-
mental iron in the absence of anemia.

Vitamin D deficiency is associated with several
adverse outcomes such as preterm birth and pre-
eclampsia, but it is currently unknown whether
supplementation improves outcomes.*~¢ The National
Academy of Medicine (previously known as the Insti-
tute of Medicine) recommends that all women youn-
ger than 70 years consume 600 international units of
vitamin D daily and recommends the same for preg-
nant women.” Currently, ACOG does not recom-
mend routine screening for vitamin D deficiency nor
does it recommend supplementation beyond the dose
in a standard prenatal vitamin (usually 200-600 inter-
national units).5

The recommended daily allowance of calcium for
women age 19-50 years is 1,000 mg/d, including dur-
ing pregnancy.® For women with low calcium intake,
calcium supplementation has been shown to reduce
the incidence of hypertensive disorders of pregnancy’
but not the incidence of other adverse outcomes.?
Therefore, women should be sure to consume
through diet or supplements at least 1,000 mg of cal-
cium per day. Most multivitamins and prenatal vita-
mins have only approximately 200-300 mg of
calcium.

NUTRITION AND WEIGHT GAIN

The National Academy of Medicine recommends
weight gain in pregnancy based on the prepregnancy
body mass index (calculated as weight (kg)/[height
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(m)]?; Table 1).° These recommendations are sup-
ported by mostly retrospective data showing a direct
correlation between maternal weight gain and birth
weight. Several observational studies have shown that
weight gain below or above the National Academy of
Medicine recommendations is associated with adverse
pregnancy outcomes. One recent meta-analysis dem-
onstrated that weight gain below the National Acad-
emy of Medicine recommendations is associated with
a higher risk of preterm birth and small-for-
gestational-age newborns; weight gain above the
National Academy of Medicine recommendations is
associated with a higher risk of macrosomia and cesar-
ean delivery.!?

Women are also advised to eat an additional 350-
450 calories per day in the second and third trimes-
ters. It is unclear whether women need to consume
additional calories in the first trimester. However,
these recommendations as well as the baseline caloric
requirements are highly dependent on a woman’s
activity level, her height and weight, and her own
metabolism history. Therefore, recommendations
need to be individualized. General dietary recommen-
dations for women should include eating plenty of
fruits and vegetables, whole grains, dairy, and a variety
of proteins. A good nutrition resource for pregnant
women is a website run by the U.S. Department of
Agriculture, www.choosemyplate.gov.

For women who eat well-balanced diets with
adequate caloric intake yet have weight gain below
or above the National Academy of Medicine recom-
mendations, it is unknown whether they should
increase or decrease their intake to meet the National
Academy of Medicine weight gain recommendations.
Because those recommendations were derived from
observational data, they should be used as a general
guide and not as an overriding requirement.

ALCOHOL

High alcohol intake in pregnancy has been associated
with fetal malformations and developmental delays,

Table 1. National Academy of Medicine*
Recommendations for Weight Gain in
Pregnancy

Prepregnancy BMI Category = Recommended Weight

(kg/m?) Gain (Ibs)
Underweight (less than 18.5) 28-40
Normal weight (18.5-24.9) 25-35
Overweight (25.0-29.9) 15-25
Obese (30 or greater) 11-20

BMI, body mass index.
* Previously known as the Institute of Medicine.
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Box 1. Dos and Don’ts in Pregnancy

Prenatal Vitamins

e Pregnant women should consume the following
each day through diet or supplements:
o Folic acid 400-800 micrograms (until the end
of the first trimester)
o Iron 30 mg (or be screened for anemia)
o Vitamin D 600 international units
o Calcium 1,000 mg
e Prenatal vitamins are unlikely to be harmful. Therefore,
they may be used to ensure adequate consumption of
several vitamins and minerals in pregnancy. However,
their necessity for all pregnant women is uncertain,
especially for women with well-balanced diets.
e There is no known ideal formulation for a prenatal
vitamin.

Nutrition and Weight Gain

e Pregnant women should be advised to eat a healthy,
well-balanced diet and typically should increase their
caloric intake by a small amount (350450 calories/d).

e Women with higher prepregnancy BMIs do not need
to gain the same amount of weight as women with
normal or low BMIs.

Alcohol

o Although current data suggest that consumption of
small amounts of alcohol during pregnancy (less
than seven to nine drinks/wk) does not appear to
be harmful to the fetus, the exact threshold between
safe and unsafe, if it exists, is unknown. Therefore,
alcohol should be avoided in pregnancy.

Artificial Sweeteners

o Artificial sweeteners can be used in pregnancy.
e Data regarding saccharin are conflicting. Low (typi-
cal) consumption is likely safe.

Caffeine

o Low-to-moderate caffeine intake in pregnancy does not
appear to be associated with any adverse outcomes.

e Pregnant women may have caffeine but should proba-
bly limit it to less than 300 mg/d (a typical 8-ounce cup
of brewed coffee has approximately 130 mg of caf-
feine. An 8-ounce cup of tea or 12-ounce soda has
approximately 50 mg of caffeine), but exact amounts
vary based on the specific beverage or food.

Fish Consumption

e Pregnant women should try to consume two to three
servings per week of fish with a high DHA and low
mercury content.
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Box 1.Dos and Don’ts in Pregnancy (continued)

Fish Consumption (continued)

e For women who do not achieve this, it is unknown
whether DHA and n-3 PUFA supplementation are
beneficial, but they are unlikely to be harmful.

Raw and Undercooked Fish

e In line with current recommendations, pregnant
women should generally avoid undercooked fish.
However, sushi that was prepared in a clean and
reputable establishment is unlikely to pose a risk to
the pregnancy.

Other Foods to Avoid

e Pregnant women should avoid raw and undercooked
meat.

e Pregnant women should wash vegetables and fruit
before eating them.

e Pregnant women should avoid unpasteurized dairy
products.

e Unheated deli meats could also potentially increase
the risk of Listeria, but the risk in recent years in
uncertain.

e Pregnant women should avoid foods that are being
recalled for possible Listeria contamination.

Smoking, Nicotine, and Vaping

e Women should not smoke cigarettes during preg-
nancy. If they are unable to quit entirely, they should
reduce it as much as possible.

e Nicotine replacement (with patches or gum) is
appropriate as part of a smoking cessation strategy.

Marijuana

e Marijuana use is not known to be associated with
any adverse outcomes in pregnancy.

e However, data regarding long-term neurodevelop-
mental outcomes are lacking; therefore, marijuana
use is currently not recommended in pregnancy.

Exercise and Bedrest

e Pregnant women should be encouraged to exercise
regularly.

e There is no known benefit to activity restriction or
bedrest for pregnant women.

Avoiding Injury

e Pregnant women should wear lap and shoulder seat-
belts while in a motor vehicle and should not disable
their airbags.
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Box 1.Dos and Don’ts in Pregnancy (continued)

Oral Health

e Oral health and dental procedures can continue as
scheduled during pregnancy.

Hot Tubs and Swimming

o Although data are limited, pregnant women should
probably avoid hot tub use in the first trimester.

e Swimming pool use should not be discouraged in
pregnancy.

Insect Repellants

e Topical insect repellants (including DEET) can be
used in pregnancy and should be used in areas with
high risk for insect-borne illnesses.

Hair Dyes

o Although data are limited, because systemic absorp-
tion is minimal, hair dye is presumed to be safe in
pregnancy.

Travel

o Airline travel is safe in pregnancy.

e Pregnant women should be familiar with the infec-
tion exposures and available medical care for each
specific destination.

e There is no exact gestational age at which women
must stop travel. Each pregnant woman must bal-
ance the benefit of the trip with the potential of
a complication at her destination.

Sexual Intercourse

e Pregnant women without bleeding, placenta previa
at greater than 20 weeks of gestation, or ruptured
membranes should not have restrictions regarding
sexual intercourse.

Sleeping Position

e It is currently unknown whether, and at what gesta-
tional age, pregnant women should be advised to
sleep on their side.

BMI, body mass index; DHA, docosahexaenoic acid; n-3
PUFA, omega-3 long-chain polyunsaturated fatty
acids; DEET, N,N-diethyl-3-methylbanzamide.

including fetal alcohol syndrome.!! However, the
threshold for safe consumption is not known. A
prospective cohort study of 2,900 pregnancies out of
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Australia followed children until 14 years of age and did
not find an association between light or moderate (up to
10 drinks/wk) alcohol consumption and child behav-
ioral problems.!? Another large prospective cohort
study out of Australia found no association between less
than one drink per day (on average) and child attention,
learning, or cognitive abilities at age 14 years.!® A series
of studies out of Denmark showed that low-to-moderate
alcohol consumption (less than nine drinks/wk) was not
associated with adverse neurodevelopmental outcomes
at age 5 years.!*"19 A 2007 meta-analysis confirmed that
low to moderate alcohol consumption during pregnancy
is not associated with adverse neonatal or child out-
comes.?’ However, as a result of possible methodologic
flaws in these studies, it cannot be concluded for certain
that alcohol consumption at this level during pregnancy
is safe. Therefore, all major health organizations recom-
mend abstaining completely from alcohol during
pregnancy. 112122

ARTIFICIAL SWEETENERS

There is no evidence that the artificial sweeteners
aspartame (NutraSweet), sucralose (Splenda), acesul-
fame potassium (Sunett), stevioside (Stevia), or sac-
charin (Sweet ‘N Low) increase the risk of birth
defects. Very high saccharin exposure in rats has been
associated with an increased risk of bladder cancer in
the offspring,?® but another study did not show an
increased risk.?*

CAFFEINE

Most data in humans suggest that low-to-moderate
caffeine intake in pregnancy is not associated with any
adverse outcomes?>25; however, there are few studies
of high methodologic quality.?” Some animal studies
suggest that high caffeine intake slightly increases the
risk of spontaneous abortion, but the equivalent dose
in humans would be greater than 10 cups of coffee per
day. Observational studies in humans examining caf-
feine intake and pregnancy loss have mixed results,
likely as a result of methodologic flaws inherent to
observational studies. For example, observational
studies are limited by confounding variables such as
smoking, other food intake, and other lifestyle
choices. There are few well-designed prospective trials
that examine what amount of caffeine, if any, in-
creases the risk of spontaneous abortion.

FISH CONSUMPTION

Observational studies suggest that fish consumption in
pregnancy is associated with improved neurodevelop-
ment in children.?8-3% A randomized trial showed that
a diet high in fish (and other healthy foods) lowered
the risk of preterm birth.3! However, fish is also
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a source of mercury exposure, and mercury can cause
fetal neurologic damage.?8-3%32 Therefore, consum-
ing fish in pregnancy needs to balance the benefits
of omega-3 long-chain polyunsaturated fatty acids
and docosahexaenoic acid compared with the risk of
mercury exposure.*

Women should try to consume two to three
servings per week of fish high in docosahexaenoic
acid and omega-3 long-chain polyunsaturated fatty
acids and low in mercury. These fish include ancho-
vies, Atlantic herring, Atlantic mackerel, mussels,
oysters, farmed and wild salmon, sardines, snapper,
and trout. Other fish or seafood that have low
mercury are safe, but might not provide high amounts
of docosahexaenoic acid. These include shrimp,
pollock, tilapia, cod, and catfish. Women should
avoid fish with high mercury content, including king
mackerel, shark, swordfish, marlin, and tilefish. The
mercury content of commercial fish can be found at
http://www.stonybrook.edu/commcms/gelfond/fish/
database.html.?* Another good resource can be found
online at the U.S. Food and Drug Administration
website https://www.fda.gov/Food/Foodbornelll-
nessContaminants/Metals/ucm393070.htm.

For women who do not consume two to three
servings of fish per week, there is no clear evidence
that supplementation with docosahexaenoic acid and
omega-3 long-chain polyunsaturated fatty acids
improve outcomes in children.?>3¢ However, they
are also unlikely to be harmful.

RAW AND UNDERCOOKED FISH

Most health organizations advise women to avoid raw
and undercooked fish during pregnancy.3”-38 The con-
cern is the result of the risk of foodborne illness such
as bacteria or parasites.> However, the fish that typ-
ically make up sushi (tuna, salmon, yellow tail, snap-
per, flounder) rarely carry parasites aside from
possibly Anisakis or Diphyllobothrium latum (fish tape-
worm), which are uncommon in developed countries
and are also not particularly dangerous. Therefore,
the risk of infection from sushi in developed countries
is likely not significant.*"

OTHER FOODS TO AVOID

Food restrictions in pregnancy are mostly meant to
avoid exposure to toxoplasmosis and Listeria. To lower
the risk of toxoplasmosis, pregnant women should avoid
eating raw and undercooked meat, and they should
wash all fruits and vegetables before eating them.*!43
To lower the risk of Listeria, pregnant women should
avoid unpasteurized dairy products, raw sprouts,
unwashed vegetables, and unheated deli meats.** How-
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ever, outbreaks of Listeria have come from a variety of
sources. Listeria outbreaks were mostly linked to deli
meats in the 1990s. Recent outbreaks have been from
ice cream, cantaloupes, hummus, and unpasteurized
dairy products. Therefore, it is difficult to create a com-
prehensive list of foods to avoid during pregnancy to
eliminate the risk of listeriosis without being overly
restrictive. Therefore, pregnant women should also be
aware of any regional outbreaks of listeriosis and avoid
those specific foods recalled for potential Listeria.

SMOKING, NICOTINE, AND VAPING

Cigarette smoking is harmful to maternal health, which
is reason enough to recommend smoking cessation or
reduction during pregnancy. In regard to pregnancy
specifically, cigarette smoking is associated with spon-
taneous pregnancy loss, placental abruption, premature
rupture of membranes, preterm birth, low birth weight,
and stillbirth.#># Interestingly, it is also associated
with a reduction in the risk of preeclampsia,*® although
it is not recommended for this purpose as a result of the
numerous adverse effects.

Although some of the adverse effects of smoking
are the result of nicotine exposure, nicotine products
are considered acceptable as part of a smoking
cessation program.* This is because nicotine expo-
sure is likely lower when used as a patch or gum than
when smoked and because smoking cessation would
reduce exposure to other toxins in cigarettes, second-
hand smoke, and would be overall beneficial for
maternal health. Whether nicotine products as part
of smoking cessation reduce the incidence of adverse
outcomes in pregnancy is unclear.’® Other pharmaco-
logic interventions to aid with smoking cessation such
as bupropion and varenicline have demonstrated effi-
cacy and appear to be safe, but data are limited.*’

Electronic nicotine delivery systems such as
electronic cigarettes and vaporizers are another
method of smoking reduction. However, these meth-
ods tend to effectively deliver high amounts of
nicotine and their effects on pregnancy outcomes
are unknown. Logically, they should not be more
dangerous than smoking, but it is possible they are not
as safe as other nicotine replacements such as patches
and gum. More research is needed to determine the
role, if any, of electronic nicotine delivery systems for
smoking cessation in pregnant women.*%5!

MARIJUANA

Marijuana (cannabis) is the most common illicit sub-
stance used during pregnancy. Current evidence
demonstrates that marijuana use in pregnancy is not
independently associated with preterm birth or low
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birth weight; associations seen in smaller studies
appear to be the result of confounding factors such
as smoking, other drug use, reduced folic acid intake,
and socioeconomic status.’>%3 Marijuana also does
not appear to increase the risk of birth defects, but
studies examining this have been small. Also, doses
are not regulated and could vary significantly. Current
recommendations are to avoid marijuana use in preg-
nancy as a result of concerns regarding fetal
neurodevelopment.?25*

EXERCISE AND BEDREST

As a result of the benefits of regular exercise and the
data supporting safety of exercise in pregnancy,
women with uncomplicated pregnancies should
engage in regular aerobic and strength conditioning
exercise.”® It is probably prudent for women to avoid
exercises with a higher risk of injury such as contact
sports, downbhill skiing, and horseback riding. Women
should try to achieve on average 20-30 minutes of
moderate-intensity exercise four to five times per
week. Pregnant women do not need to ensure their
heart rates remain below a specific threshold. Rather,
moderate intensity is best defined as 13-14 on a 20-
point scale (somewhat hard to hard) or the level at
which women can still talk while exercising.>®

Bedrest, or activity restriction, is associated with
several risks and has not been shown to be beneficial
in pregnancy. Therefore, it is not recommended for
the prevention of preterm birth or pregnancy loss.>%-7
Activity restriction has not been shown to be benefi-
cial for women with hypertensive disorders of preg-
nancy, premature rupture of membranes, fetal growth
restriction, or placenta previa.

AVOIDING INJURY

Pregnant women should continue to use three-point
seatbelts during pregnancy. The lap belt should be
placed across the hips and below the uterus. Although
there is potential for injury from a seatbelt, the risk is
low and, because seatbelts significantly reduce the risk
of major injuries from collisions, the overall effect is
beneficial.

Although airbags also can reduce the risk of
injury, deployment of an airbag itself has a higher
risk of injury. Although ACOG recommends not
disabling airbags,>8 it is unclear whether they are ben-
eficial, harmful, or neither in pregnancy.*®

ORAL HEALTH

Oral health and routine dental procedures should
continue as scheduled during pregnancy. These
include cleanings, extraction, scaling, root canal,
radiographs (assuming the abdomen and thyroid are
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shielded), and restoration and fillings. A report from
a working group of the Health Resources and Services
Administration in collaboration with ACOG, the
American Dental Association, and the National
Maternal and Child Oral Health Resource Center
can be found at https://www.mchoralhealth.org/ma-
terials/consensus_statement.php.

HOT TUBS AND SWIMMING

Hot tubs have the potential to increase maternal body
temperature, which is considered a risk for miscar-
riage and birth defects.’* One study of 1,063 women
found that hot tub or whirlpool use after conception
was associated with a twofold increased risk of preg-
nancy loss at less than 20 weeks of gestation.%! There
was a dose-dependent relationship between frequency
of hot tub use and risk of miscarriage (adjusted hazard
ratio 1.7 for less than once a week, 2.0 for once a week,
and 2.7 for more than once a week). Additionally, hot
tub use in the first 4 weeks from the last menstrual
period had a higher risk (adjusted hazard ratio 2.3)
than hot tub use only after 4 weeks from the last
period (adjusted hazard ratio 1.5).

Swimming pools are typically maintained below
normal body temperature. Their use does not appear
to be associated with birth defects or adverse
outcomes.%%03

INSECT REPELLANTS

Topical insect repellants can be used in pregnancy
because they are not associated with adverse fetal
effects.+5% These include permethrin clothing and N,
N-diethyl-3-methylbanzamide (DEET). As a result of
the risk of mosquito-borne illnesses, including West
Nile and Zika virus, these insect repellants are recom-
mended in high-risk areas.6¢-:67

HAIR DYES

Most of the studies of hair dye exposure in pregnancy
evaluate outcomes in cosmetologists as compared
with the general population. Studies are mixed as to
whether cosmetology as a profession is associated
with pregnancy loss or low-birth-weight neonates and
it is also unclear whether any observed associations
found were the result of exposure to chemicals or long
work hours.%®-70 Data on safety for specific chemicals
are limited, but for an individual pregnant woman,
exposure to hair dye results in minimal systemic
absorption, so they are presumed to be safe in

pregnancy.
TRAVEL

Airline travel is considered safe in pregnancy,”! but it
is probably prudent for women to take precautions to
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lower their risk of thrombosis, including compression
stockings or periodic walking. Cosmic radiation is
below the threshold level for fetal concerns.”? Preg-
nant women may go through security metal detectors
as well. The radiation exposure from the newer back-
scatter units is 5 microrem, which is 1/600 the amount
of cosmic radiation from the flight itself (3 millirem).”?

In regard to the travel destination, pregnant
women should be aware of the potential infection
exposures (including Zika virus) as well as available
medical care at each individual destination. Also, as
pregnancy progresses, the risk of several pregnancy
complications increases. Therefore, although there is
no exact gestational age after which women cannot
travel, each pregnant woman must balance the benefit
of the trip with the potential risk of a complication at
her destination.

SEXUAL INTERCOURSE

Sexual intercourse and orgasm are not associated with
an increased risk of pregnancy complications or
preterm birth.”+75 For women with vaginal bleeding
or ruptured membranes, it is unknown whether sexual
intercourse increases the risk of bleeding or infection.
Although there are no data to support it, most author-
ities recommend avoiding sexual intercourse after 20
weeks of gestation in the setting of placenta previa.”®

SLEEPING POSITION

Women are frequently advised to sleep on their sides,
most typically the left side. There is biological
plausibility to this recommendation, because an
enlarged uterus could compress the maternal great
vessels while she is in supine position, which could in
turn decrease uteroplacental blood flow. Several
retrospective studies have found an association
between supine maternal sleep position and still-
birth.””-7° However, these studies are limited by the
potential for recall bias among women with recent
stillbirths. Additionally, it is unclear whether recom-
mending side sleeping actually reduces the risk of
stillbirth, by how much, and at what gestational age
this recommendation should be given, if at all.

DISCUSSION

Pregnant women should be informed about what they
should and should not do during pregnancy. Often, it
is difficult to know for certain what advice is based on
good evidence. However, for several common ques-
tions, there are data on which to make recommenda-
tions. Ultimately, most recommendations are general
guidelines and should be individualized to each
specific patient as appropriate.
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