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Abstract

Exercise is an important component of a healthy lifestyle and, as
such, is recommended during pregnancy. However, the response
to exercise of both the expectant mother and fetus varies
depending on the fitness level of the woman. The response to
exercise is also affected by the known musculoskeletal and
physiologic changes associated with pregnancy, such as increased
ligament laxity, weight gain, change in the center of gravity, and
carpal tunnel syndrome. Although the physiologic responses of the
pregnant woman and fetus have been well studied, the literature
contains comparatively few studies investigating response to
exercise. When performed properly, activities such as aerobics,
impact and nonimpact activities, resistance training, and swimming
may be beneficial during pregnancy.

any women exercise regularly

leading up to pregnancy and
continue a fitness routine during
pregnancy. Previously inactive preg-
nant women may want to begin a
program of regular physical activity
to improve their fitness level, manage
their weight, and help prevent associ-
ated medical conditions such as ges-
tational diabetes and hypertension.
Specific concerns are routinely posed
to health care providers caring for
pregnant women. Patients may ask
questions such as, Does exercise in-
crease the risk of first-trimester loss
or of complications? What are the ef-
fects of exercise on neonatal birth
weight? What are the risks of aerobic
versus anaerobic exercise? What are
the differences between weight-
bearing and non-weight-bearing ex-
ercise? Is the length of labor or the
mode of delivery affected by exer-
cise? Can I breast-feed and continue
to exercise postpartum? The answers
to these questions are important to
all concerned: the physically active
mother-to-be, the orthopaedic physi-
cian who manages the sports injuries

that occur in women who continue
to exercise during pregnancy, and
the previously sedentary pregnant
woman who initiates an exercise
program at the beginning of or dur-
ing pregnancy.

Physiologic Changes in
Pregnancy

Musculoskeletal

The predominant musculoskeletal
changes associated with pregnancy
are related to a change in the center
of gravity, the effect of circulating
hormones on ligaments, and weight
gain and fluid increase. The effect of
pregnancy on bone metabolism is
complex. Although bone loss does
occur with pregnancy and lactation,
the occurrence of osteoporosis is
rare. Transient osteoporosis of the
hip and osteonecrosis of the hip may
be associated with pregnancy.
Pregnancy causes an increase in
lumbar lordosis, resulting in anterior
displacement of the maternal center
of gravity. With alteration of the cen-
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ter of gravity, some patients may
have difficulty maintaining their bal-
ance, and falls can occur. Perhaps to
compensate for the increased lumbar
lordosis, there may be increased lor-
dosis and flexion of the cervical
spine. The result is shoulder abduc-
tion, which may affect functional
range of motion and the ability to
participate in some activities.

Elevated levels of hormones, includ-
ing relaxin, cause increased laxity in
joints and ligaments. Relaxin levels in-
crease during pregnancy, with the ini-
tial peak at week 12, followed by a de-
crease until week 17, when levels
stabilize.' Relaxin causes increased lax-
ity of the ligaments of the symphysis pu-
bis and the sacroiliac joints. The sym-
physis widens during the 10th to 12th
week, normally to <10 mm.?

Limited information is available on
the specific effects, if any, of preg-
nancy on muscles and tendons. Mus-
cles may strengthen and exhibit more
endurance when exercised during
pregnancy, as they do in women who
are not pregnant. Specific influences
of pregnancy on the exercising mus-
cle are uncertain.

Approximately 80% of pregnant
women report soft-tissue edema, espe-
cially in the last 2 months of preg-
nancy.’ Edema may contribute to nerve
compression and neuropathy, manifest-
ing as carpal tunnel syndrome in the up-
per extremity and tarsal tunnel syn-
drome in the lower extremity. Diffuse
pitting edema may present alone in the
lower extremity. Compression neurop-
athy associated with pregnancy is an-
ecdotally noted to be worse with sub-
sequent pregnancies.

Cardiopulmonary

The cardiopulmonary changes asso-
ciated with pregnancy are summa-
rized in Table 1. The maternal posi-
tion and the effects of pregnancy
have a significant effect on maternal
circulation. Maximum blood flow to

Table 1

Cardiopulmonary Changes Associated With Pregnancy*®

Clinical

System Measurement

Change

Cardiovascular Systemic vascular

resistance
Plasma volume

Cardiac output
Stroke volume

Heart rate

Pulmonary Tidal volume

Oxygen uptake
Minute ventilation
Alveolar ventilation
Respiratory rate

the uterus is achieved with the
mother in the knee-chest position
and lying on her left side. Early in
the first trimester of pregnancy,
maternal blood flow can be impaired
in motionless standing. Decreased
venous return to the heart may also
occur in the third trimester of preg-
nancy when the mother is in a supine
position because the maternal uterus
presses on the vena cava. This im-
paired blood flow results in hypoten-
sion, syncope, nausea, and light-
headedness.

Pregnant persons are noted to
breathe deeper but not with greater
frequency than nonpregnant persons
because of the respiratory stimula-
tory effect of progesterone. This deep
breathing results in a feeling of
breathlessness and subsequent respi-
ratory alkalosis, which is partially
compensated for by loss of bicarbon-
ate through the maternal kidneys.

Benefits of Exercise

Exercise during pregnancy provides
several psychological and physical

Decreases in the first trimester, then
increases

Gradually increases by 50%, peaking at
32 weeks

Increases by 30% to 50% during gestation

Increases (followed by increase in heart
rate)

Increases; maximizes at 34 weeks with
resting maternal rate of 92 beats per
minute

Increases, with resulting overall decrease
in functional residual capacity

Increases

Increases 30% to 50%
Increases 50% to 70%
No change

benefits.**'* In a study of pregnant
women who exercised regularly, self-
esteem was improved and physical
discomforts of pregnancy, such as fa-
tigue, varicosities, and peripheral
edema, were reduced.!! In another
study, depressed pregnant women
were randomized into one of three
groups: aerobic exercise, relaxation,
and no treatment.” The women in
the aerobic exercise group showed
greater improvement in aerobic ca-
pacity and greater decreases in de-
pression than did the women in the
other two groups.” Physiologic bene-
fits included improved aerobic ca-
pacity and blood pressure, improved
response to carbohydrates, and de-
creased blood glucose.

Exercise and Hypertension

Increased maternal blood pressure
is a significant cause of maternal
and fetal morbidity and mortality.
Preeclampsia is characterized by
high maternal blood pressure, pro-
teinuria, and edema. A decreased
risk of preeclampsia was associ-
ated with physical activity in three
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Table 2

Recommendations for Exercise During Pregnancy

Society Recommendation

The American College of Obstetricians
and Gynecologists®’

In the absence of either medical or obstetric complications, >30 minutes of moderate
exercise a day on most, if not all, days of the week is recommended for pregnant
women.

All women without contraindications should be encouraged to participate in aerobic and
strength-conditioning exercises as part of a healthy lifestyle during pregnancy.

A review of the evidence suggests that, in most cases, exercise is safe for both mother and
fetus during pregnancy. Women should therefore be encouraged to initiate or continue
exercise to derive the health benefits associated with such activities.

Among the numerous benefits of remaining active during pregnancy are improved weight
control and maintenance of fitness, as well as possible benefits in terms of reduced risk of
development of gestational diabetes mellitus and improved psychological functioning.
Moderate-intensity aerobic exercise is safe in pregnancy; for trained athletes, it may be
possible to exercise at a higher level than is currently recommended by The American
College of Obstetricians and Gynecologists.

The Society of Obstetricians and
Gynaecologists of Canada'?

Royal College of Obstetricians and
Gynaecologists (United Kingdom)??

The Royal Australian and New
Zealand College of Obstetricians
and Gynaecologists®®

studies.”® In one, a case-controlled
study, regular exercise in the first 20
weeks of pregnancy was associated
with a 43% decrease in risk of pre-
eclampsia compared with sedentary
behavior.” In another study, regular
participation in recreational exercise
during the first 20 weeks decreased
the risk of preeclampsia to 35%; de-
creases in the risk of preeclampsia
that were associated with activity
were proportionate to the intensity
of the activity and the energy ex-
pended.” A nested case-control
study corroborated the findings of
these two studies."

Exercise and Gestational
Diabetes

Gestational diabetes, that is, carbo-
hydrate intolerance that is first rec-
ognized in pregnancy, has a reported
prevalence of 2% to 14% in the
United States and appears to be
steadily increasing.'® Although exer-
cise has long been recognized as an
adjunctive therapy in the manage-
ment of nonpregnant women with
diabetes, its role in the prevention or
treatment of gestational diabetes has
been examined in only a few studies,
and actual benefits are unclear.'”'®
After low- to moderate-intensity ex-

ercise in a group of women with ges-
tational diabetes, blood glucose lev-
els significantly declined compared
with their blood glucose levels at rest
(P = 0.01).> However, a recent
Cochrane review found that the liter-
ature regarding exercise for the pre-
vention or treatment of gestational
diabetes was inconclusive.” Poten-
tially, exercise could prevent progres-
sion from management by diet alone
to the need for oral agents and/or in-
sulin in women with gestational dia-
betes.”” Patients with gestational
diabetes have a <50% risk of devel-
oping diabetes in later life.** Thus,
establishment and maintenance of an
exercise program postpartum should
be an integral part of a recognized
treatment program for these patients.

Guidelines and
Recommendations

Several organizations of obstetricians
and gynecologists have published
guidelines on exercise during preg-
nancy: The American College of Ob-
stetricians and Gynecologists,”! The
Society of Obstetricians and Gynae-
cologists of Canada,'” Royal College
of Obstetricians and Gynaecologists

(United Kingdom),?* and The Royal
Australian and New Zealand College
of Obstetricians and Gynaecolo-
gists” (Table 2). All acknowledge
that exercise during pregnancy, in-
cluding strength training, can be safe
and is recommended, provided that
there are no medical or obstetric
complications.

Exercise should be prescribed for
the healthy pregnant patient after an
obstetric evaluation, with verifica-
tion that there are no contraindica-
tions. Women at low risk for an ad-
verse pregnancy outcome should be
encouraged to participate in an aero-
bic and strength-conditioning pro-
gram. Women with an uncompli-
cated pregnancy who have been
exercising since before pregnancy
should continue to do so.

There has been some question
about initiating an exercise program
during pregnancy for women who
were previously sedentary. In one
study, a structured and supervised
swimming program was undertaken
in a group of low-risk sedentary
women.** Baseline maternal fitness
was evaluated by a standard sub-
maximal test of physical work capac-
ity at a heart rate of 170 beats per
minute (PWC,-,).?* This test was re-
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peated every 4 weeks to the 28th
week of pregnancy. The increasing
fitness of the women was demon-
strated by the increased distances
that the women swam during preg-
nancy. It was also demonstrated by a
significant increase in PWC,,,
within 8 weeks (P = 0.003); this
value remained elevated throughout
the pregnancy. Another study com-
pared control subjects to sedentary
women with an individualized pro-
gram starting at 60% maximum
heart rate for 3 weeks and then 80%
for the last 5 weeks.” The training
was 15 minutes (12 minutes walk/jog
and 3 minutes of calisthenics), three
times a week. The trained group had
a  significant improvement in
PWC, -, resting systolic blood pres-
sure, and fat index.” These studies
show that improvements in fitness
may be achieved without any alter-
ation in either maternal or fetal well-
being. These findings suggest that ex-
ercise can be started in a woman
who had not been exercising before
pregnancy, although that the pro-
gram must be carefully structured
and supervised.

Any disorder that may cause de-
creased blood flow or oxygen to the fe-
tus and placenta or that is associated
with premature labor is a contraindi-
cation to exercise. Absolute contrain-
dications to exercise during pregnancy
have been identified (eg, placenta pre-
via, incompetent cervix, preterm labor),
and women who exhibit them should
be discouraged from exercising al-
together'*! (Table 3).

Exercise Regimen and
Intensity

The goals of aerobic exercise during
pregnancy are to maintain a level of
physical fitness in those who were ex-
ercising before pregnancy and to in-
crease maternal fitness in a carefully
structured and supervised program in

those who were not previously exercis-
ing. Aerobic exercise has been defined
as repeated exercise that depletes cel-
lular oxygen and places the body in a
state of stress. The level of exercise to
be attained is determined by the mater-
nal heart rate:

(220 —age) x 60% to 80% =
target heart rate range®

In several studies, aerobic training has
been shown to increase submaximal ex-
ercise capacity and fitness level. One
study documented the increase in
submaximal exercise capacity in over-
weight (ie, body mass index, 26 to 31)
pregnant women and in normal-
weight pregnant women.”” Sedentary
women in their first pregnancy sig-
nificantly improved their fitness level
after 15 weeks of training three times
a week.® One study evaluated high-
and medium-volume intense exercise
in elite competitive athletes. Main-
taining a high level of fitness was
thought to promote rapid return to
previous level of fitness in 41 women
without risk to mother and fetus.*®

However, in general, pregnancy is
not the time to reach peak fitness or
to train for athletic competitions.
Brief submaximal exertion (<70%
maximal aerobic power) does not
appear to affect fetal heart rate.”
However, maximal exertion does.
Although maximal maternal exertion
in pregnancy has not been linked to
an adverse pregnancy outcome, stud-
ies are limited. Transient fetal brady-
cardia and placental steal syndrome,
in which blood goes to exercising
muscles and away from the placenta,
have been observed in two stud-
ies.”* For high-performance ath-
letes, the emphasis is on safety.
Shorter workouts and moderate-
intensity exercise reflect the studies
to date. Elite pregnant athletes who
wish to train and compete should get
regular obstetric follow-up, be care-
ful of hydration status, monitor their

Table 3

Absolute Contraindications to
Exercise During Pregnancy'3?'

Preeclampsia/eclampsia

Preterm premature rupture of the
membranes

Antepartum hemorrhage

Placenta previa

Vasa previa

Preterm labor

Incompetent cervix/cerclage
Significant maternal cardiac disease
Restrictive lung disease
Growth-restricted fetus

Chronic placental abruption

Multiple gestation

nutritional requirements, and be
aware of heat stress.”

Non-weight-bearing exercises may
be preferable to weight-bearing exer-
cises in the late second trimester and
throughout the third trimester. Two
types of exercise that fulfill this crite-
rion are cycling and swimming.
There are several physiologic adapta-
tions with water exercise that are not
observed with land exercise. The hy-
drostatic pressure of the water forces
fluid from the extravascular spaces,
resulting in decreased edema, in-
creased central blood volume, and,
possibly, increased uterine perfusion.
These changes do not have a nega-
tive effect on the fetus. Fetal re-
sponses to maximal exercise and
uterine activity (ie, contractions) may
be fewer in swimming than in cy-
cling, making swimming the pre-
ferred form of exercise.****’! Immer-
sion is associated with significant
diuresis that is not seen in either
males or nonpregnant females, or
with land exercise.” The mechanism
for the diuresis is unclear. Water as-
sists in the thermoregulation of the
maternal core temperature. Because
the water supports the exercising
woman, fewer weight-bearing inju-
ries should occur.
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Table 4

Prescription for Safe Exercise During Pregnancy

The unfit patient should begin exercising in a carefully structured and supervised

program

Transition from weight-bearing to non-weight-bearing exercises as pregnancy
progresses (eg, cycling and swimming in the second half of pregnancy)

Avoid collision sports and deep-water diving
Do not exercise in the heat of the day
Wear loose-fitting clothes

Adequately hydrate

Stretch before and after exercise

The patient should stop exercising if she becomes tired, dizzy, nauseated, short of
breath, or overheated. Pregnancy is not the time to test endurance.

With a pregnancy that is other than low-risk, exercise should be done only with the
consent of the obstetrician or gynecologist in consultation with an experienced trainer

or a sports medicine specialist

Risks and Safeguards

The gravid uterus must be protected
from trauma; avoiding collision sports
or sports with unintentional rigorous
contact is paramount. Certain activities
have the potential to harm the mother,
fetus, or placenta (Table 4).
Maintaining hydration and avoiding
heat illness are important because preg-
nancy increases core body temperature.
Maternal hyperthermia in early preg-
nancy has been linked to an increased
risk of neural tube defects and may be
a teratogen.”>** The overall basal
metabolic rate increases with preg-
nancy, which increases core body
temperature 0.5°C to 1°C. Nonpreg-
nant women exercising at 70% of
capacity on a treadmill will increase
their core body temperature by as
much as 1.5°C.* The increase that
may occur in the core body tempera-
ture of an exercising pregnant
woman is not as well-defined. This
has led to concern about the addi-
tional effect of exercise on maternal
core body temperature. In a study of
fit pregnant women, Clapp et al®
observed that thermoregulation im-
proved as pregnancy advanced. In a
follow-up investigation of fit women
who were exercising, Clapp®® ob-

served a decrease in peak rectal tem-
perature of 0.3°C in the first trimes-
ter of pregnancy and 0.1°C each
month after the first trimester
through the 37th week of pregnancy.
Thus, the pregnant patient can effec-
tively regulate the heat generated by
exercise. However, a common-sense
approach to exercise in pregnancy
should be followed: the patient
should wear loose-fitting clothing,
hydrate adequately, and avoid exer-
cising when there is a high heat in-
dex. For example, yoga is an excel-
lent activity for tone, balance, and
stretching. However, Bikram yoga,
which is classically performed in a
very warm environment with water
restriction, is not recommended for
the novice pregnant woman.

Cycling in a semirecumbent and
erect position has been investigated
in females with low-risk singleton
pregnancy from 34 to 38 weeks ges-
tation.”” The participants cycled for
12 minutes in either position, with
the maximal heart rate between 135
and 145 beats per minute. There was
no negative effect on fetal heart rate.
This suggests that neither posture is
preferable with respect to uterine
blood flow in the third trimester.

Scuba diving is not advised because
of the risk of decompression sickness.

In one study, 129 women reported
1,465 dives during 157 pregnancies
over a 10-year period, of which more
than half of the dives were deeper than
15 m.3* Of these, 22 resulted in
spontaneous abortions. This reflects
a similar rate reported in a similar
group in the United Kingdom.** Al-
though no data correlate deep dives
to fetal anomalies, the bubbles of in-
ert gases (eg, nitrogen) that may
form in the bloodstream on ascent
may affect the placenta, fetal tissue,
and the venous system. The percent-
age of reported dives decreased from
11% to 3% from the authors’ previ-
ous retrospective review.*®

A common-sense approach is ad-
vised for other activities for which
little information is available (eg, re-
sistive training).”*"'* For resistive
training, the supine position should
be avoided so as to maintain blood
flow to the uterus and decrease pos-
sible compression of the inferior
vena cava. Use of light weights, par-
ticularly in the third trimester, when
relaxin levels remain elevated, may
help avoid joint injury. With run-
ning, walking, and swimming, grad-
ual increases from low to moderate
intensity appear to be safe. High-
intensity training in elite runners dur-
ing pregnancy has been documented
in one study; no spontaneous abor-
tions or perinatal deaths occurred
during the investigation.”® There is
also little information on women
who have exercised beyond duration
and intensities recommended in the
guidelines of The American College
of Obstetricians and Gynecologists."
In one study, such persons appear to
have remained safe.”®

Effects of Exercise on
Pregnancy and Perinatal
Outcomes

The most recent Cochrane Review
found that although exercise in preg-
nancy allows for a woman to main-
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tain or improve her physical fitness,
the overall information currently
available is insufficient to determine
the important risks or benefits of ex-
ercise during pregnancy.” Klebanoff
et al* observed in a large prospective
observational trial of 7,101 pregnant
women that increased levels of physi-
cal activity were not associated with
an increased risk of preterm delivery
or intrauterine growth restriction.
Two studies reported the correlation
between endurance exercise in physi-
cally fit women and pregnancy out-
comes.”* In the first study, Clapp
and Dickstein® found that women
who continued endurance exercise
gained less weight and delivered ear-
lier than did women who stopped
exercising before 28 weeks. In a
follow-up study, women who contin-
ued to exercise had a lower incidence
of surgical vaginal deliveries, fewer
cesarean sections, shorter active la-
bors, and fewer fetuses with intoler-
ance of labor than did women who
discontinued their exercise.*

The effect of exercise in 750 low-
risk working women, stratified by
level of exercise, was evaluated by
Magann et al.?® Exercise did not ap-
pear to affect antepartum, intrapar-
tum, or perinatal complications.
Compared with sedentary women,
the neonates of the exercising
women were smaller but suffered no
adverse consequences. Clapp et al¥’
also observed that lighter-weight ba-
bies were born to women who con-
tinued to exercise during pregnancy
compared with a group of women
who reduced their exercise after the
20th week of pregnancy (3.39 kg vs
3.81 kg). The lighter neonates were
the result of decreased body fat at
the time of delivery. The effect of
physical exertion in pregnancy was
calculated in 2,743 women.*® These
women were then assigned to one of
five groups based on their daily kilo-
calorie expenditure. Results indi-
cated that women with a medium en-

ergy expenditure may experience the
best outcomes. The authors con-
cluded that zealous counseling of
those who did not exercise and of
women who exercised to extreme

was not justified.

Exercise Postpartum and
Breast Feeding

The physiologic changes that occur in
pregnancy resolve during the first 4 to
6 weeks postpartum, and exercise may
be resumed in a stepwise fashion. There
is no evidence that moderate exercise
will compromise lactation or neonatal
weight gain.'>* Dewey et al*” found
no adverse effect on lactation (P =
0.8), and cardiovascular fitness sig-
nificantly improved for mothers who
performed aerobic exercise four to
five times per week beginning 6 to 8
weeks postpartum. Lactation in-
creased caloric requirements, and ex-
ercise further increases this require-
ment in the absence of a weight loss
program.

Other Considerations

Nutrition and Pregnancy

The National Research Council de-
veloped recommendations for daily
intake of iron, vitamins, and other
elements for both pregnant and non-
pregnant women.’' Adherence to
these guidelines should be helpful in
preventing congenital anomalies and
promoting optimal fetal growth and
development.’**

Caloric requirements during preg-
nancy are difficult to estimate, but ap-
propriate fat stores are known to be es-
sential for fetal growth and lactation.
At least an additional 300 kcal per day
is recommended for the second and
third trimester. Even more calories are
required for the exercising pregnant
woman. One study used calorimetry to
evaluate 63 healthy women during and

after pregnancy for basal metabolic
rate, total energy expenditure, and ac-
tivity energy expenditure according to
weight.’® The weight of the women
varied; 17 were underweight, 34
were normal weight, and 12 were
overweight. Basal metabolic rate and
total energy expenditure increased
during pregnancy. Activity energy
expenditure decreased slightly. En-
ergy cost changes were found to dif-
fer significantly (P = 0.02) per tri-
mester among the three body-mass
groups. For example, for a normal-
weight woman, increased energy re-
quirement was 32 = 461 kcal/day in
the first trimester, 356 = 416 kcal/
day in the second trimester, and 496
+ 368 kcal/day in the third trimester,
whereas in the
group, the increases per day by tri-
mester were 137 = 368 kcal, 163 =
512 kcal, and 294 + 602 kcal, re-
spectively.

low-body-mass

Drugs and Pregnancy

During pregnancy and lactation,
drugs may be required for the exer-
cising mother in response to acute or
overuse injury. Judicious use is advis-
able. Local modalities, such as ice
and compressive ice therapy, are
helpful adjuncts. Modalities that are
contraindicated over or near the
gravid uterus include electrotherapy,
electric stimulation, low-level laser
therapy, shock wave therapy, and ul-
trasonography. The concern is the
function of the uterus and the devel-
opment of the fetal open physes. Cer-
tain pregnancy-associated condi-
tions, such as immune disorders,
may demand medications (eg, corti-
costeroids) that affect the musculo-
skeletal system (ie, may cause muscle
weakness).

Nearly all pharmacologic agents
taken by the mother pass through
the placenta to the fetus and to
breast milk. In 1979, the US Food
and Drug Administration (FDA) in-
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Table 5

US Food and Drug Administration Pharmaceutical Pregnancy

Categories*®’

Category

Statement

A No risk to the fetus in adequate and well-controlled studies during
the first trimester of pregnancy and no evidence of risk in later

trimesters

B No risk in animal studies, no adequate and well-controlled studies in

pregnant women
or

Adverse effect in animal studies, but adequate and well-controlled
studies in pregnant women have failed to demonstrate a risk to the

fetus in any trimester

C Adverse effect in animal studies and no adequate and well-controlled
studies in humans, but potential benefits may warrant use of the
drug in pregnant women despite potential risks

D Positive evidence of human fetal risk based on adverse-reaction data
from investigational or marketing experience or studies in humans,
but potential benefits may warrant use of the drug in pregnant
women despite potential risks

X Fetal abnormalities in animals and humans and/or positive evidence
of human fetal risk based on adverse-reaction data from investiga-
tional or marketing experience. Risks involved in use of the drug in
pregnant women clearly outweigh potential benefits

* The categories (A-D, X) were developed in 1979 and have not changed. Category A has
the least risk. Each subsequent category has increasing risk, with category X being
potentially the most hazardous. Revisions to FDA statements are reflected in the table.

troduced a classification system of
the fetal risks resulting from drugs
taken during pregnancy.’’” This sys-
tem serves as a general guide to
health care providers regarding the
administration of drugs during preg-
nancy (Table 5). However, the gen-
eral guideline is that through the
23rd week of pregnancy, benefits of
the medication must clearly out-
weigh the risks to the fetus. Oral
acetaminophen in moderation re-
mains the anti-inflammatory agent of
choice.

Nonsteroidal
Anti-inflammatory Drugs

The wuse of nonsteroidal anti-
inflammatory drugs (NSAIDs) dur-
ing pregnancy is generally avoided
unless the benefits outweigh the risk.
Two large epidemiologic studies have
suggested an excess of mild cardi-
ac defects to be associated with
NSAIDs, primarily largely ventricu-

lar and atrial septal defects.’®*” There
was an increased risk of cardiac sep-
tal defects (OR, 3.34; 95% CI, 1.87-
5.98) in Canadian women who re-
ceived a prescription for an NSAID
during early pregnancy.’” There is
also some information suggesting a
link between use of NSAIDs in early
pregnancy and midline defects, spe-
cifically gastroschisis, but the reports
are conflicting.”® NSAIDs are best
avoided in late pregnancy because of
their association with premature
constriction of the ductus arteriosus.

Cyclooxygenase-2 Inhibitors

Celecoxib, rofecoxib, valdecoxib,
and etoricoxib are NSAIDs that se-
lectively inhibit
(COX-2). These drugs are primarily
rated by the FDA as pregnancy cate-
gory C. The use of the COX-2 inhib-
itor nimesulide has been associated

cyclooxygenase-2

with irreversible fetal end-stage renal

failure®! and reversible fetal oligohy-
dramnios in a twin pregnancy.®’ The
labeling of COX-2 inhibitors as
pregnancy category C, and their po-
tential adverse renal effects in the
second and third trimesters, dictate
that these drugs are best avoided
during pregnancy.

Corticosteroids

Corticosteroids are used to manage sev-
eral conditions that complicate preg-
nancy, including autoimmune disorders
(eg, lupus, rheumatoid arthritis) and
asthma. Cortisone, prednisone, and
prednisolone have all been used exten-
sively by teratologists as a tool to study
the mechanisms by which corticoster-
oids produce cleft lip and palate in an-
imal studies. Fraser and Sajoo® ana-
lyzed the literature that evaluated the
association between corticosteroid use
and congenital defects. They concluded
that in humans, the teratogenic poten-
tial of corticosteroids is too low to be
detected, based on the available data.
Because there is a potential for
corticosteroid-associated cleft lip and
palate in the first trimester of pregnancy,
this class of drug should be used only
when the benefits clearly outweigh the
risk of use. It is best to consult the ob-
stetrician before prescribing corticoster-
oids, particularly for the patient with
a nonchronic musculoskeletal condi-
tion.

Anesthesia

Maintaining blood flow and oxygen-
ation are primary concerns in using
anesthesia. During the administra-
tion of anesthesia (ie, local, conduc-
tion, general), the health care pro-
vider must always be vigilant to
ensure that the uterus is displaced off
the vena cava and aorta, particularly
during cesarean delivery and labor.
Use of epinephrine with other agents
for pain relief in pregnant women is
controversial because of concern that
it will increase uterine activity and
decrease uterine blood flow. During
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Table 6

Examples of Safe Activity During Preghancy

Type or
Goal Condition Activity
Improve or maintain overall fitness  Impact Walking, jogging, running
Low-impact Bicycling (seated, recumbent, semirecumbent), elliptical trainer,
cross-country ski machine, rowing machine, climbing machine,
upper extremity cycle
Aquatic Swimming, water aerobics
Stretching Arm and shoulder stretch, Achilles/calf stretch, hamstring stretch
Balance Tai chi, yoga, modified squat (mini-squat)
Resistive Aerobic weight training, light weights in upright or seated position
Adapt to pregnancy Core exercises (back and ~ Abdominal curl and abdominal crunches in the first trimester,
and assist with delivery abdomen) modified squat
Stretching Low back and hamstring, tailor/cobbler position and tailor press

Pelvic floor, buttock, and

abdominal strengthening

Prevent or lessen extent of
pregnancy-related conditions

Diuresis
Low back pain

Gestational diabetes,
hypertension, excessive

Aquatic exercise
Aquatic exercise

>15 minutes

weight gain

any procedure in a pregnant woman,
irrespective of the type of anesthesia,
it is essential to maintain oxygen-
ation. Pregnant patients have a de-
creased residual capacity and a
greater likelihood than do nonpreg-
nant females to rapidly become hy-
poxemic, particularly as the preg-
nancy progresses.

Exercise Prescription

Recommendations to the pregnant
patient for activity and exercise
should emphasize safety for the
mother and fetus and promote fit-
ness. Optimal activities are those
that are interesting to the patient,
easily incorporated into a routine,
and most likely to be continued post-
partum. Submaximal exercise at least
three times a week for 215 minutes is
the minimum goal,* increasing to at
least four times a week for 30 min-
utes. Most pregnant women in the
United States do not meet this goal.
Nonpregnant women were most

likely to meet activity recommenda-
tions;* many pregnant women do
not meet basic physical activity rec-
ommendations.®**> A telephone sur-
vey of 1,979 pregnant and 44,657
nonpregnant women aged 18 to 44
years found that walking was the
most common form of exercise for
both groups.®*® Walking is also
medically recommended by consen-
sus and was a preferred activity by
pregnant women.” It is a relatively
safe activity, is easy to monitor, and
does not require special equipment
or a gym. Other forms of reported
activity were swimming laps, weight
lifting, gardening, and aerobics.*’
Devising a safe exercise program
based on the published literature is
difficult because of biases and lack of
uniformity in study design (eg, differ-
ent baseline fitness levels, different
types of exercise, predominance of
Caucasian upper- and middle-class
women).**** However, the overall
health benefit of exercise has been
and there

well-documented, are

Kegel exercises, pelvic tilt, lateral bends

Any submaximal exercise three to four times a week for

enough data for a generalized exer-
cise prescription.

Duration, Frequency, and
Type
A regular submaximal exercise regi-
men of 30 minutes a day on most
days is advised. Sedentary women
may safely begin an exercise pro-
gram during pregnancy and should
be encouraged to continue after de-
livery. Many types of physical activ-
ity may be prescribed during preg-
nancy, including jogging, aerobic
weight training, and yoga (Table 6).
One recent study measured respira-
tory gas exchange and heart rate in
30 pregnant women doing four
household tasks.”” Laundry was
moderate-intensity, and dusting, vac-
uuming, and window washing were
light activities. The Society of Obste-
tricians and Gynaecologists of Can-
ada and the Canadian Society for
Exercise Physiology recommend 15
minutes of continuous exercise three
times a week, increasing to 30 min-
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utes four times a week, for pregnant
women.*

Goals

Consideration should be given to im-
proving overall fitness and to activities
that decrease the severity or incidence
of disorders associated with pregnancy,
such as low back pain, lumbopelvic
pain, and peripheral edema. Several
studies have shown the effectiveness of
exercise in alleviating these symptoms.
In a multicenter randomized controlled
trial of 390 pregnant women, partici-
pation in water aerobics resulted in less
sick leave as a result of low back pain
(P = 0.03) and less low back pain
(P = 0.04) compared with land exer-
cise.” In another study, 148 women
prescribed a daily program of pelvic
floor exercises (8 to 12 contractions/
day) and weekly group aerobic exer-
cises for up to 60 minutes (15 to 20
minutes, low impact; 30 to 35 min-
utes, strength training of pelvic floor,
core, and extremity muscles; and 5
to 10 minutes, light stretching) com-
pared with a control group of 153
women given general information.®®
In this randomized controlled trial,
the training occurred between 20
and 36 weeks of pregnancy. After 12
weeks, there was a significant de-
crease in reported low back pain in
the exercise-intervention group (P =
0.03). Age, body mass index, and
leisure-time physical activity did not
affect the results, and there was no
difference in sick leave between the
cohorts. For pregnant patients with
edema, particularly in the lower ex-
tremities, the diuretic effect of water-
immersion activity, including swim-
ming and water aerobics, may offer
relief.**

Summary

Many women are already engaged in
exercise at the onset of pregnancy,
and others initiate an exercise regi-

men after becoming pregnant. Many
physiologic changes take place when
a woman becomes pregnant. Al-
though these changes do not prevent
women from continuing to exercise
during pregnancy, careful consider-
ation is required when making rec-
ommendations about the type and
intensity of an exercise program. Ob-
stetrics and gynecology governing
bodies around the world encourage
exercise. Carefully structured exer-
cise programs are associated with
low risk, but none is without risk.
Core body temperature elevation and
the overall effects of exercise on ma-
ternal complications of pregnancy
and perinatal outcomes are minimal.
Exercise programs may be continued
postpartum, including with breast
feeding. The benefits of exercise are
improved psychological and physical
well-being. However, more studies
are required to better understand the
effect of exercise on the pregnant fe-
male and the fetus.
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