
Origins in the Womb: Potential Role of
the Physical Therapist in Modulating
the Deleterious Effects of Obesity on
Maternal and Offspring Health
Through Movement Promotion and
Prescription During Pregnancy
Rachel A. Tinius, Alison G. Cahill, W. Todd Cade

Maternal obesity and associated metabolic disease contribute to adverse outcomes in women
and their offspring, and many of these outcomes have significant acute and chronic implica-
tions for both mother and neonate. Targeted movement (ie, physical activity or exercise
training) during pregnancy has been shown to be safe and effective for improving many of
these outcomes in women at a healthy weight and women who are obese. However, move-
ment prescription and advice during pregnancy are often not addressed by health care
providers; this situation creates a unique opportunity for physical therapists to use their
expertise in movement with patients who are pregnant. The objective of this article is to briefly
review the adverse maternal and neonatal outcomes associated with maternal obesity, the
benefits of intentional maternal movement during pregnancy for women who are obese, the
evidence-based guidelines for prescribing intentional movement during pregnancy for women
who are obese, and the potential for physical therapists to become the driving force behind
a necessary increase in movement levels in women who are pregnant. Physical therapists can
play a significant role in encouraging movement in women who are healthy and women who
have metabolic challenges during pregnancy and thus assist in combating the vicious cycle of
obesity by improving maternal and offspring health.
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The high prevalence of obesity con-
tinues to be an international pub-
lic health crisis. Concurrent with

record rates of obesity in the general
population is the increasing prevalence
of maternal obesity.1 Obesity before and
during pregnancy is associated with
higher risks of several obstetric and met-
abolic complications in women and their
offspring.2 Moderate- to high-intensity
movement (ie, physical activity or exer-
cise training) during pregnancy has been
shown to be safe and effective in improv-
ing maternal and neonatal outcomes in
populations that are healthy, over-
weight, or obese,3 yet the number of
women who exercise during pregnancy
remains low. Specifically, only 23% of
women who are pregnant report meet-
ing the guidelines for physical activity
described by the American Congress
of Obstetricians and Gynecologists
(ACOG),4 and the percentage is even
lower for women who are pregnant and
overweight or obese.5 Many women
who are pregnant have not been edu-
cated on the benefits of physical activity
during pregnancy, the truth about many
common misconceptions regarding exer-
cise during pregnancy, and what consti-
tutes a safe and effective exercise pro-
gram during pregnancy. As movement
experts, physical therapists—along with
other women’s health care profession-
als—should serve as catalysts for encour-
aging and increasing safe exercise regi-
mens for women who are pregnant and
at all body weights. Obesity prevention
must start with women of childbearing
age,6 and it is vitally important that phys-
ical therapists become a more essential
part of the process of combating and
preventing obesity. The objective of this
article is to briefly review the risks asso-
ciated with maternal obesity, the bene-
fits of maternal physical activity during
pregnancy in women who are pregnant
and obese, the evidence-based guidelines
for prescribing physical activity during
pregnancy in women who are pregnant
and obese, and the opportunity for phys-
ical therapists to play a major role in a
necessary increase in physical activity
levels in women who are pregnant.

Obesity During Pregnancy
Maternal obesity has increased dramati-
cally in the United States, with nearly 1 in
3 women now entering pregnancy

obese.7 Maternal obesity adversely con-
tributes to gestational weight gain
(GWG) and postpartum weight retention
and induces many physiological conse-
quences that may increase the risk of
altered maternal and neonatal metabolic
health.8 Physical inactivity in combina-
tion with excess maternal adiposity can
alter the intrauterine metabolic environ-
ment, contribute to adverse fetal pro-
gramming, and lead to unfavorable
neonatal outcomes with long-term health
implications.9,10 The primary hypothe-
sis attempting to explain the well-
established connection between altera-
tions in maternal health during
pregnancy and neonatal outcomes is
termed the “fetal origins hypothesis.”11

The seriousness of the issue has been
highlighted by researchers and physi-
cians who suggest that obesity may be
the most common health risk for the
developing fetus.10

Maternal Risks of Obesity During
Pregnancy
Maternal obesity increases the risks of
excessive GWG, gestational diabetes
mellitus, preeclampsia, and other hyper-
tensive disorders. It also has been asso-
ciated with higher levels of maternal
inflammation and oxidative stress, dis-
rupted maternal lipid metabolism, labor
and delivery complications, and the
delivery of neonates with undetected
anomalies and elevated risks for cogni-
tive or emotional disorders, excess adi-
posity, and long-term development of
obesity, diabetes, and hypertension.2

Excessive GWG. One of the most
well-documented risks of prepregnancy
obesity is the risk of excessive GWG.12

Specifically, women who are overweight
or obese are 2 to 6 times more likely to
exceed the guidelines for appropriate
weight gain in pregnancy recommended
by the Institute of Medicine in 2009.12,13

Excessive GWG is the strongest risk
factor for maternal postpartum over-
weight and obesity and, similar to
prepregnancy obesity, is related to many
adverse maternal and neonatal out-
comes, including excess adiposity and its
associated comorbidities.14,15

Gestational diabetes mellitus. Ges-
tational diabetes mellitus is defined as

glucose intolerance with onset or first
recognition during pregnancy. Women
who develop gestational diabetes have
increased risks of adverse perinatal,
maternal, and neonatal outcomes; recur-
rence of gestational diabetes in subse-
quent pregnancies; and development of
type 2 diabetes postpartum.16 Women
who are nongravid and obese have lower
insulin sensitivity that is exaggerated dur-
ing pregnancy.17 Women who are preg-
nant and obese or morbidly obese are 3.5
or 8.5 times more likely to develop ges-
tational diabetes, respectively.18

Preeclampsia and hypertensive dis-
orders. Preeclampsia, the most com-
mon hypertensive disorder during preg-
nancy, can be life-threatening for both
women who are pregnant and their
fetuses; 10% to 15% of all maternal
deaths are related to preeclampsia and
eclampsia.19 Maternal preeclampsia may
lead to premature cardiovascular disease,
chronic hypertension, ischemic heart
disease, and stroke. Offspring of women
who had preeclampsia during their preg-
nancy have increased risks of stroke,
heart disease, and metabolic syndrome in
adulthood.20,21 A systematic review by
O’Brien et al22 that included 1.4 million
women revealed that the risk of pre-
eclampsia doubled for every 6-unit
increase in prepregnancy body mass
index (BMI); these data highlighted the
substantial impact of obesity on the
development of preeclampsia.

Labor and delivery complications.
Women who are obese are at least 2
times more likely to give birth to infants
who are large for their gestational age;
this scenario potentially increases the
risk for other short-term complications at
delivery, such as shoulder dystocia, pro-
longed labor, emergency cesarean sec-
tion, postpartum hemorrhage, or third-
degree perineal trauma.23,24 Women
who are obese are also more likely to
require a medically necessary cesarean
section, which is associated with numer-
ous other comorbidities and complica-
tions, including infection and prolonged
recovery.25 Minsart et al26 evaluated data
from 38,675 births and demonstrated
that women who were pregnant and
obese were 38% more likely than their
counterparts at a healthy weight to
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require care in an intensive care unit
as a result of labor and delivery
complications.

Inflammation, oxidative stress, and
disrupted lipid metabolism. Like
physiological function in women who
are nongravid, physiological function in
women who are pregnant and obese is
altered compared with that in women
who are pregnant and at a healthy body
weight. Women who are pregnant and
obese have higher plasma levels of oxi-
dative stress27 and inflammation,28 both
of which can extend into the placenta,29

thus adversely affecting neonatal and
maternal health. Similarly, women who
are pregnant and obese have exagger-
ated hyperlipidemia and higher free fatty
acid concentrations because of the
inability of insulin to suppress the rate of
lipolysis.10,17

Neonatal Risks of Maternal
Obesity During Pregnancy
Offspring of women who are obese face
many short- and long-term health-related
complications. Prepregnancy obesity
puts infants at a higher risk for cardiac
anomalies,30 including undetected mal-
formations, because of adiposity-related
insensitivity on fetal ultrasound stud-
ies.31 Neonates born to women who are
obese also have greater risks of autism
spectrum disorders, developmental
delays, attention deficit disorders, and
difficulty regulating emotions.32,33

Maternal obesity also increases the risk
of giving birth to infants with excess adi-
posity.10 Overweight in infancy is
believed to persist through childhood
years.34 Because childhood obesity is a
strong predictor of adult obesity,35 the
effects of maternal obesity on offspring
health clearly have a lifelong impact on
children by perpetuating the cycle of
obesity.

In addition to the increased risk of obe-
sity into childhood and adulthood, off-
spring of women with maternal obesity
also have elevated risks of hypertension,
insulin resistance, dyslipidemia, and car-
diovascular disease.36,37 For example,
infants born to women who are obese
are more insulin resistant, as measured
with a homeostatic model assessment of

insulin resistance,38 and this insulin resis-
tance persists into childhood.37 Taken
together, these data support the fetal ori-
gins hypothesis in suggesting that the
obesity epidemic and the subsequent
risk of metabolic syndrome may begin in
utero.9 An abnormal maternal metabolic
environment in women who are preg-
nant and obese may lead to permanent
changes in fetal genetics and epigenetics
that underlie the programming of off-
spring obesity and disease.10

Fetal programming of metabolic function
induced by obesity may perpetuate obe-
sity in the next generation.39 To break
this vicious cycle and avoid serious con-
sequences for women and their off-
spring, the prevention and management
of maternal obesity during pregnancy
through evidence-based interventions
are critical.39 Currently, physical activity/
exercise (ie, movement) appears to be an
efficacious and feasible treatment for this
public health problem. As movement
experts, physical therapists are well
suited to playing a significant role in the
prevention and treatment of adverse
maternal and neonatal health for both
women who are at a healthy weight and
women who are overweight or obese.

Physical Activity During
Pregnancy
Women who are pregnant are far less
active than their counterparts who are
not pregnant,40 with only 23% of women
who are pregnant reporting that they are
exercising in accordance with the guide-
lines set by the ACOG4; the percentage is
even lower for women who are pregnant
and obese.5 These low percentages of
exercise occur despite strong scientific
evidence supporting the physiological
benefits and minimal risks of exercise for
the mother and her fetus/neonate. Even
with the profound anatomical and phys-
iological changes that occur during preg-
nancy, physical activity has been shown
to be safe and effective in women who
are pregnant and at all body weights.41

To improve short- and long-term mater-
nal and neonatal health, it is important
for both patients and physical therapists
to understand all of the benefits (and
risks) associated with being physically
active during pregnancy.

Maternal Benefits of Physical
Activity During Pregnancy in
Women Who Are Pregnant and
Obese
Physical fitness and physiologic ad-
aptations. In general, women who
are pregnant undergo similar adaptations
to exercise training as women who are
not pregnant. Women who are pregnant
and active perceive improvements
in physical health, stamina, muscular
strength, energy level, body build, mood,
and self-image.42 Concurrent with their
perceptions, physical activity in preg-
nancy leads to significant improvements
in maternal aerobic capacity, exercise
performance, cardiovascular function
(blood pressure, heart rate, and cardiac
output), well-being, and mental or emo-
tional health.43–45 In addition, women
who are pregnant and active experience
fewer adverse pregnancy symptoms,
such as insomnia, anxiety, nausea, heart-
burn, leg cramps, ligament pain, and low
back pain46,47; the greatest relief is seen
in those who remain active during the
entire pregnancy.46 Although these find-
ings were not exclusive to women who
were pregnant and obese, many of the
cohorts in these studies included women
who were overweight or obese. Endur-
ance exercise training has been shown to
increase submaximal exercise capacity48

and improve heart rate variability45

exclusively in women who are pregnant
and overweight or obese. Taken to-
gether, the fitness benefits and physio-
logical adaptations that result from exer-
cise during pregnancy appear to occur in
women in all BMI ranges (similar to data
for women who are nongravid49).

Labor and delivery outcomes.
Women who are physically active during
pregnancy have a lower incidence of
abdominal (cesarean) and operative vag-
inal deliveries, spend less total time in
labor, and have a lower risk of acute
stress at delivery.50–52 Additionally,
women who are physically active during
pregnancy are able to recover faster (ie,
return to their predelivery activities of
daily living faster) after a vaginal delivery
than women who are not active during
pregnancy.50 Unfortunately, the impact
of exercise on labor and delivery out-
comes exclusively in women who are
pregnant and obese has not been well
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studied. Some studies have shown no
difference in rates of cesarean deliveries
between women who are obese and
exercise and women who are obese and
do not exercise.53–55 One study demon-
strated that women who were obese and
physically active spent less total time in
labor than their counterparts who were
not active.54 Although the evidence sup-
porting the benefits of physical activity
for labor and delivery outcomes is lim-
ited, to date, no studies have demon-
strated a harmful effect of physical activ-
ity on obstetric outcomes in women who
are obese. Therefore, physical activity
during pregnancy in women who are
obese may improve obstetric outcomes
without imposing any harm; however,
more research is needed.

GWG and postpartum weight reten-
tion. Similar to the impact of physical
activity–associated effects on the weight
of women who are nongravid,56 physical
activity limits GWG during pregnancy.
Women who are physically active during
pregnancy gain less weight,43 and the
effect of physical activity on GWG also
has been shown exclusively in women
who are pregnant and obese.53 In a sys-
tematic review, women who were obese
and were provided with a supervised
exercise program gained significantly
less weight during pregnancy than
women who were obese and were not
provided with the program.57 Consider-
ing that excessive GWG is the strongest
risk factor for maternal overweight and
obesity postpartum and is related to
many adverse maternal and neonatal out-
comes,14,15 the role of maternal exercise
in maintaining a healthy pregnancy in
women who are obese is substantial.

Preeclampsia. Physical activity during
pregnancy decreases the risk of pre-
eclampsia and other hypertensive disor-
ders.58 These findings extend to women
who are pregnant and overweight or
obese, as physical activity attenuates the
increase in blood pressure and the loss of
parasympathetic tone associated with
pregnancy in women who are pregnant
and overweight or obese.45 With hyper-
tensive disorders being a significant
health concern in women who are preg-
nant and obese, physical activity may be
an important way in which these women

can decrease the risk of developing
preeclampsia.

Insulin resistance and inflammation.
Maternal physical activity during preg-
nancy improves insulin resistance and
inflammation in women who are preg-
nant and at a healthy weight,59,60 and
similar results have been obtained in
women who are pregnant and over-
weight or obese. Relative to women who
are pregnant, overweight or obese, and
not active, women who are pregnant,
overweight or obese, and physically
active have a lower level of insulin resis-
tance61 and women who are pregnant,
obese, and physically active have a lower
level of systemic inflammation.62

Neonatal Benefits of Physical
Activity During Pregnancy
The benefits of maternal exercise during
pregnancy extend well beyond the
mother; the neonate experiences many
benefits as well. The benefits begin in
utero, as weight-bearing exercise posi-
tively correlates with placental growth
and volume.63 At the time of delivery,
neonates born to women who are phys-
ically active have significantly higher
1-minute Apgar scores51 and a lower inci-
dence of acute neonatal stress.50 The
effects of maternal physical activity on
fetal and neonatal outcomes have not
been well studied exclusively in women
who are pregnant and obese. Because
the risks of issues with fetal growth and
complications at delivery are increased
in women who are pregnant and
obese,23,24 the potential for physical
activity to improve these outcomes is an
important direction of future study.

Another well-established neonatal bene-
fit of maternal physical activity during
pregnancy is healthier infant birth
weight. Participation in moderate- to
high-intensity exercise throughout preg-
nancy may contribute to smaller (within
a healthy range) and leaner babies in
women who are pregnant and at a
healthy weight.64 This finding may trans-
late to women who are pregnant and
obese, as neonatal abdominal circumfer-
ence (a measure of body fatness) is
inversely associated with physical activ-
ity levels in women who are obese.65

However, some studies53,55,62 showed

no difference in infant birth weight
between women who are pregnant,
obese, and active and women who are
pregnant, obese, and not active. There-
fore, it is possible that maternal physical
activity decreases infant birth adiposity
but not birth weight. However, more
research is needed to confirm this
notion.

Importantly, the impact of maternal
physical activity on neonatal body com-
position appears to extend into child-
hood. Higher physical activity levels dur-
ing pregnancy are associated with lower
toddler weights, lower weight-to-height
ratios,66 and lower levels of offspring
obesity at 8 years of age.67 These data
may have serious future ramifications for
offspring, as obesity in childhood is a
strong predictor of adult adiposity.35

With obesity and its subsequent associ-
ated disease states being significant pub-
lic health concerns, maternal physical
activity during pregnancy may play a crit-
ical role in the long-term metabolic
health of the offspring by reducing the
risk of obesity and diabetes later in life.
Further support for the impact of mater-
nal physical activity on the metabolic
health of neonates for women who are
obese is that infants born to women who
are obese and exercise during pregnancy
are less likely to have hypoglycemia
shortly after delivery than those born to
women who are obese but do not exer-
cise during pregnancy.53 In addition to
the long-term risks of obesity and meta-
bolic disease, evidence from women at a
healthy weight has suggested that mater-
nal physical activity can improve off-
spring neurodevelopment during the
first 4 years of life68; however, this
notion has not been studied exclusively
in women who are pregnant and obese.
The Figure summarizes the risks associ-
ated with maternal obesity and the ben-
efits of maternal physical activity.

Risks of Physical Activity During
Pregnancy for Women in All BMI
Ranges
The most commonly reported barrier to
maternal physical activity participation
during pregnancy is concern about the
safety of the unborn baby.69 Therefore,
women who are pregnant and their
health care providers should understand
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the risks (or lack thereof) of physical
activity during pregnancy. Here, we
address many common misconceptions
about maternal and neonatal risks associ-
ated with physical activity during preg-
nancy for women in all BMI ranges.

Blood flow distribution and fetal
heart rate. Women and their health
care providers want to ensure that the
uterus, placenta, and fetus are receiving
adequate blood flow, oxygen, and nutri-
ents—a reasonable concern considering
that blood flow is shunted to skeletal
muscle, heart, and skin during exer-
cise.70 During maximal exercise, the
reduction in uterine blood flow has been
reported to be approximately 20%.71

However, despite a reduction in uterine
blood flow, uterine oxygen uptake
remains unaltered because of compensa-
tory mechanisms that prevent fetuses
from being affected or harmed by

changes in uterine blood flow.71,72 Fur-
thermore, maternal exercise during preg-
nancy is not associated with a decrease
in fetal oxygen supply.72 Additional sup-
port for the safety of exercise during
pregnancy is provided by the fact that
after strenuous maximal-effort exercise
in the third trimester of pregnancy,
umbilical and uterine artery Doppler
imaging is unaffected.73 In addition to
changes in blood flow, subtle changes in
fetal heart rate (typically, an increase in
fetal heart rate74) during strenuous exer-
cise have been observed; however, they
are mild, transient, and not associated
with adverse fetal outcomes.73 Blood
flow distribution and fetal heart rate dur-
ing exercise have not been studied exclu-
sively in women who are pregnant and
obese.

Exercise-induced hyperthermia. Exe-
rcise-induced hyperthermia is a common
concern for exercising during preg-
nancy, as animal models have suggested
that it may be related to congenital
abnormalities.75 However, there is no
evidence to support this idea in
humans.70 Fetal body temperature does
increase with that of the mother by
approximately 2°C during high-intensity
or maximal exercise71; however, women
who are pregnant possess physiologic
compensatory mechanisms to protect
the fetus.76 There is no evidence that an
increase in body temperature during
exercise sessions in pregnancy is terato-
genic.76 However, maternal and fetal
body temperatures during exercise have
not been studied in women who are
pregnant and obese. In women who are
nongravid, the change in core body tem-
perature during exercise is higher in
those who are obese than in those who

Figure.
Impact of obesity and physical activity on maternal and offspring short-and long-term health. *The benefit has been shown to occur in obese
pregnant populations. †The benefit has not been well-studied in exclusively obese pregnant populations. ‡The benefit has been shown to not
occur in obese pregnant populations.
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are lean77; therefore, it is reasonable to
suggest that body temperature may be
elevated at similar exercise intensities in
women who are pregnant and obese.
Understanding the impact of obesity on
body temperature during exercise in
women who are pregnant is an impor-
tant direction of future study.

Pregnancy loss or preterm delivery.
Maternal exercise during pregnancy does
not increase the risk of pregnancy loss or
placental abruption.78,79 In women who
are pregnant and obese (who have a
higher risk of pregnancy loss), physical
activity during pregnancy does not
increase the incidence of miscarriage.53

Furthermore, maternal exercise through-
out pregnancy does not cause preterm
delivery in women who are pregnant and
at a healthy weight80 or obese.53

Risks specific to women who are
pregnant and obese. Many women
who are pregnant and obese are consid-
ered to be at high risk because of several
other factors, including preeclampsia22

and gestational diabetes.18 Therefore,
the risks associated with maternal phys-
ical activity in women who are pregnant
and obese may differ from those in
women who are pregnant and at a
healthy weight, as their specific condi-
tions would indicate. In most situations,
it would be valuable for the physical
therapist to calculate a risk-to-benefit
ratio to determine whether the potential
benefits of physical activity would out-
weigh the risks. The reality is that
women who are pregnant and obese
likely have even more to gain from a
physically active lifestyle, and this gain
may outweigh the potential risks.
Although these women may require care-
ful preexercise screening and more vigi-
lant supervision, maternal physical activ-
ity should be encouraged. Fortunately,
the literature regarding physical activity
during pregnancy exclusively in women
who are obese indicates that exercise
during pregnancy does not appear to be
associated with increased harm.41,53,57,62

Exercise Prescription
For women who are nongravid, those
who are obese are encouraged to exer-
cise according to the guidelines given by
the American College of Sports Medicine

but to modify exercise for comorbidities
(eg, hypertension, orthopedic limita-
tions, and insulin resistance) and to start
with lower intensities and durations until
they are able to safely increase those.81

Similarly, women who are pregnant and
obese should be encouraged to partici-
pate in physical activity during preg-
nancy.41 The ACOG recommends that
women who are obese should modify
the current exercise recommendations
as necessary and that lower-intensity,
shorter-duration, and progressive exer-
cise regimens should be encouraged.41

Although there are no published guide-
lines for physical activity specific to
women who are pregnant and obese,
here we discuss the frequencies, dura-
tions, intensities, and modes that are rec-
ommended by the ACOG for all women
who are pregnant, as well as those that
have been studied in randomized con-
trolled clinical trials exclusively for
women who are overweight or obese.

Frequency and Duration
The ACOG recommends that women
who are pregnant participate in 20 to 30
minutes of moderate-intensity aerobic
exercise on all or most days of the
week.41 Clapp82 also recommended that
women who were previously sedentary
(eg, women who were pregnant and
obese) walk briskly for 20 to 30 minutes
on 3 to 5 days per week; exercising for
approximately 20 to 30 minutes on 3 to
5 days per week is consistent with exer-
cise interventions safely implemented in
women who are pregnant and over-
weight or obese.45,48,53,55,62,83–85

Intensity
The ACOG suggests using ratings of per-
ceived exertion as an effective means of
monitoring exercise intensity because of
known heart rate response alterations
during pregnancy.41 The ACOG recom-
mends moderate intensity during preg-
nancy; therefore, on a Borg scale of 6 to
20, a rating of 13 or 14 (somewhat hard)
appears to be most appropriate.41 Most
exercise recommendations are likely
conservative, as high-intensity exercise
does not appear to be associated with
adverse outcomes.51,71,73 Lotgering con-
cluded that “strenuous exercise in
healthy women who are pregnant does
not harm the fetus. Thus, the millennia-

old perspective has changed.”71(p109) Al-
though most guidelines for exercise
intensity can be used in women who are
pregnant and obese, the results from sev-
eral randomized controlled trials sug-
gested that light- to moderate-intensity
activity may be best for women who are
pregnant and obese86 and that women
who are obese and beginning an exercise
routine should start at a low intensity and
increase as they are able.41

Mode
The ACOG provided a list of recom-
mended physical activities that might be
used during pregnancy: walking, swim-
ming, stationary cycling, low-impact aer-
obics, modified yoga (avoiding positions
resulting in decreased venous return),
Pilates, running or jogging (if women ran
or jogged before pregnancy), racquet
sports, and strength training. Petersen
et al87 found that walking was, by far, the
most common mode of exercise during
pregnancy across all BMI categories, fol-
lowed by aerobics and swimming; these
findings are consistent with those of
studies exclusively of women who were
pregnant and obese.42,49,81 The ACOG
also provided a list of several activities
that should be avoided, as well as warn-
ing signs that exercise during pregnancy
should be terminated.41 Regardless of
body weight, all women who are preg-
nant and their health care providers
should be aware of these activities and
warning signs.

In women who are pregnant and over-
weight or obese, a variety of exercise
programs or modes have been imple-
mented (in short- and long-term studies)
and proven safe and effective. These pro-
grams or modes include resistance train-
ing,83,84 stationary cycling,62,85 aerobics
classes,48 and walking.45,53,55 Of note, a
meta-analysis of antenatal exercise inter-
ventions determined that in women who
are pregnant and overweight or obese,
supervised physical activity programs
with personalized prescriptions or goals
are needed to elicit results; therefore,
advice from a health care provider may
not be enough to improve outcomes in
this at-risk population.86 This situation
provides a unique opportunity for a
movement expert (ie, a physical thera-
pist) to play a crucial role in designing
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and implementing exercise plans for
women who are pregnant and obese.
Overall, women who are pregnant and
obese should be encouraged to pursue a
healthy lifestyle including regular physi-
cal activity.41

Exercise Precautions
Although exercising, even at high inten-
sities,71 appears to be safe in healthy
pregnancies, numerous precautions
should still be taken. A thorough clinical
evaluation should be performed before a
woman begins any type of exercise dur-
ing pregnancy.41 The ACOG has pro-
duced a list of absolute and relative
contraindications to exercise during
pregnancy; this list should be considered
before the implementation of any type of
exercise program during pregnancy. In
addition, there are a few other important
exercise considerations (ie, avoid end-
range-of-motion activities, the Valsalva
maneuver, and supine activities).41 In
women who are pregnant and obese,
there is an increased likelihood of the
presence of comorbidities; therefore,
careful screening and supervision may be
required to ensure safety.

Role of the Physical
Therapist in Prescribing
Movement During
Pregnancy
Movement prescription and advice are
inconsistently managed during pregnan-
cy88; to improve maternal and neonatal
health outcomes, health care providers
need to improve the management of
maternal exercise during pregnancy.
Physical therapists are considered move-
ment experts89; however, their expertise
regarding safe and effective exercise dur-
ing the prenatal period is often not used.
Women who are pregnant appear to
obtain their movement advice (if any)
from physicians, family, friends, printed
materials, the Internet, and the media
instead of from physical therapists.90

Unfortunately, even physicians may not
be well prepared to assist women who
are pregnant and could benefit from
exercise, as a review of medical schools
demonstrated that most US institutions
did not offer any courses on physical
activity.91 Therefore, physical therapists
are the ideal health care professionals for
evaluating and prescribing movement to

women during pregnancy because their
knowledge of biomechanics, pathophys-
iology, exercise physiology, and pharma-
cology can result in safe and effective
movement prescriptions. In addition to
the treatment of pregnancy-related pain
and musculoskeletal dysfunction, physi-
cal therapist services for women who are
pregnant should include safe and tar-
geted movement (ie, physical activity or
exercise training) prescriptions.92 Given
the growing number of women who are
pregnant and have obesity, metabolic
disease, or both and the enormous
potential for movement therapy to
improve outcomes across all BMI catego-
ries, the potential for physical therapists
to be catalysts for change is significant.

The potential transition of exercise
advice and prescription during preg-
nancy from the current paradigm to a
model that includes physical therapists
has challenges. Physical therapists are
not routinely located in obstetric clinics;
therefore, a system for incentivizing and
encouraging women to seek care from
physical therapists would be necessary.
Many states do not require a physician’s
referral for a physical therapist to begin
treatment, although the laws vary by
state. In addition, most physical therapist
services are covered under medical
insurance plans without large out-of-
pocket expenses. In states that do not
require a physician’s referral, simply edu-
cating women who are pregnant and
their health care team on all of the ser-
vices that a physical therapist can pro-
vide during pregnancy (ie, not just treat-
ment of pain, but tailored exercise
prescriptions) might be sufficient stimu-
lus to induce a change in the involve-
ment of physical therapists in the care of
women who are pregnant and at all body
weights. In states with restrictions, a
referral from a physician would be nec-
essary to allow women to seek care from
a physical therapist; this situation pro-
vides a rationale for the importance of
involving the entire obstetric health care
team in the management of exercise
plans for women who are pregnant. This
goal could be facilitated by employing a
physical therapist as part of the obstetric
health care team—an adaptation of the
medical home primary care model.93

Hypothetically, consultation with a phys-
ical therapist during pregnancy might
result in a reduction in future health care
costs (eg, a reduction in the develop-
ment of maternal and infant morbidity);
however, to our knowledge, this notion
has not been studied. Data demonstrated
the efficacy of physical therapy during
the prenatal and postnatal periods for
low back or pelvic pain94 and urinary
and fetal incontinence95; however, cost
analyses associated with these improve-
ments were not conducted. We envision
physical therapy playing a holistic role
throughout pregnancy not only in
educating patients about pain-related
issues (eg, low back or pelvic pain pre-
vention or care) and pelvic floor exer-
cises to reduce or prevent postpartum
incontinence but also—and most
importantly—in providing prenatal exer-
cise to minimize gestational weight gain
and to promote maternal and offspring
metabolic health.

In conclusion, we believe that physical
therapists are ideally suited to work with
obstetricians in developing safe, effec-
tive movement-based programs for
women who are pregnant. Strong evi-
dence supporting the role of obesity in
adverse maternal and neonatal outcomes
and emerging evidence for the benefits
of movement during pregnancy can aid
in the empowerment of physical thera-
pists to fulfill and expand their scope of
practice into the movement-based treat-
ment of obesity and metabolic disease
during pregnancy. With one-third of all
women entering pregnancy obese,7

physical therapist involvement in imple-
menting evidence-based exercise inter-
ventions is crucial. It is clear that
movement-based interventions during
pregnancy are safe, feasible, and effec-
tive options for improving maternal and
neonatal health for women at all body
weights. Physical therapists should use
their exercise expertise and become
more involved in managing movement-
based interventions in women who are
pregnant and at all body weights, espe-
cially those who are overweight or
obese. Physical therapists have the abil-
ity to improve outcomes for women and
their infants by encouraging and pre-
scribing movement during the prenatal
period, and their future involvement in
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prenatal care is critical to combating the
vicious cycle of obesity and metabolic
disease.
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