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Abstract: Physicians should discuss decreasing seden-
tary time and behavior with their pregnant patients to
assist sedentary women to become more active using
light activities. Medical screening before engaging or
continuing in a moderate aerobic exercise program is
vital to ensure a low-risk pregnancy. The FITT
principle is important to use in prescription that
suggests: Frequency (3 to 4 times per week), Intensity
(appropriate target heart rate zone, rating of per-
ceived exertion scale, or the talk test), Time (start at
15min progressing to 30min), and Type (moving
large muscles groups such as walking, swimming, and
cycling) of physical activity.
Key words: pregnancy, exercise, prescription, seden-
tary behavior, Exercise Is Medicine

Introduction
If physicians were asked whether they
would prescribe 1 pill that would reduce
high blood pressure, decrease the risk of
chronic diseases such as hypertension,
metabolic syndrome, diabetes, and obe-
sity that was safe to administer during
pregnancy and lactation, they would say
‘‘yes,’’ very enthusiastically.1 Why is it
when told this pill is actually physical
activity, physicians do not prescribe this
‘‘pill’’ to their patients? Exercise has been
shown to be safe for mother and fetus
with many benefits for women with un-
complicated pregnancies.2 These benefits
include improved fitness,3 prevention of
excessive gestational weight gain,4 obe-
sity/weight retention,5 gestational diabe-
tes,6 hypertension,4 maternal depression,7

and reduction in cesarean section rates.4

Furthermore, maternal exercise has been
linked to appropriate fetal weight gain8

and prevention of chronic disease devel-
opment in the offspring.9 In contrast,
physical inactivity and sedentary behav-
ior have been associated with obesity and
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its comorbidities, diabetes, hyperten-
sion,4 cardiovascular disease, metabolic
syndrome, and depression.10 Excessive
gestational weight gain has a strong
association with physical inactivity and
has been linked to obesity and complica-
tions during pregnancy, labor and deliv-
ery, large babies (macrosomia>4.0 kg4),
baby fatness,11 childhood obesity, off-
spring chronic disease susceptibility,12

maternal hypertension, and weight
retention.9

Although a healthy lifestyle during
pregnancymay be intuitive, many women
are not engaging in exercise or may not be
getting enough daily physical activity,13

leading to excessive weight gain, obesity,
and ultimately childhood obesity risk. It
is important to restore the energy balance
and promote healthy eating and physical
activity to prevent gaining too much
weight during pregnancy. Pregnant wom-
en should not eat for 2 but should be
advised to eat ‘‘twice as healthy.’’14 The
Institute of Medicine15 published weight
gain guidelines based on prepregnancy
body mass index (BMI) that assumes a
2 kg (4 lbs) weight gain in the first trimes-
ter (Table 1). These weight gain guidelines
were suggested to potentially curb the
global obesity crisis and the added burden
of chronic disease risk for mother and
baby.15

This paper will focus on the energy
expenditure side of the energy balance
equation providing the health care pro-
vider with ideas for integrating exercise
into the care of the pregnant patient,

discussion on reduction of sedentary
time/behavior by suggesting light activ-
ities to break up a sedentary day, pre-
sentation of medical screening with
contraindications (absolute and relative)
to exercise, and prescription for aerobic
(including walking) and muscle condi-
tioning activity with precautions. Fi-
nally, description of tools and Web
sites are provided to give the health care
provider resources to assist in potential
best practice guidelines regarding com-
ponents of exercise prescription for preg-
nant patients.

Integrating Exercise into the
Care of Pregnant Women
Exercise Is Medicine encourages physi-
cians to prescribe physical activity to
adults, including women with uncompli-
cated pregnancies.16 Physicians are en-
couraged to use the 5 As approach for
their patients to suggest behavior change
to a more active lifestyle.16 The health
care provider assesses physical activity at
each prenatal care visit, including identi-
fying barriers to being physically active.
Advice can then be tailored to the wom-
an’s physical activity level, her readiness
to change, suggestions to overcome these
barriers and her current exercise goals,
with her agreement and input to these
goals. Subsequent visits would reinforce
the exercise plan and assist the individual
in meeting her exercise goals, while ar-
ranging follow-up to monitor progress,

TABLE 1. Institute of Medicine15 Guidelines for Total Gestational Weight Gain and Rate of
Weight Gain Based on Prepregnancy Body Mass Index (BMI)

Prepregnancy BMI

BMI

(kg/m2) Total Weight Gain (Range)

Rates of Weight Gain for Second and Third

Trimester (Mean Range/wk)

Underweight <18.5 28-40 lbs [12.7-18.2 kg] 1 lbs [0.46 kg] (1-1.3 lbs) [0.45-0.59 kg]
Normal weight 18.5-24.9 25-35 lbs [11.5-16 kg] 1 lbs [0.46 kg] (0.8-1 lbs) [0.36-0.46 kg]
Overweight 25.0-29.9 15-25 lbs [7-11.5 kg] 0.6 lbs [0.27 kg] (0.5-0.7 lbs) [0.23-0.32 kg]
Obese (including
all classes)

Z30.0 11-20 lbs [5-9 kg] 0.5 lbs [0.23 kg] (0.4-0.6 lbs) [0.18-0.27 kg]
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provide feedback, and adjust the exercise
goals as necessary during each prenatal
visit.16

Integrating Reduction of
Sedentary Time into the Care
of Pregnant Women
Although many agencies suggest and
encourage physicians to discuss the addi-
tion of exercise into daily living, the fact
that global populations are not meeting
the suggested guidelines, have forced
examination of what an individual does
over a 24-hour period. There is a growing
body of evidence investigating sedentary
physiology and behavior, evaluating
sleep patterns and the amount or volume
dedicated to sitting time and light phys-
ical activity throughout the day.17 It has
recently been suggested that nonexercise
activity thermogenesis representing en-
ergy expended from behaviors relating
to daily living other than sleeping, eating,
or volitional exercise (moderate to vigo-
rous) may be an important factor in the
regulation of body weight. By increasing
time spent in light activity, sedentary time
would be reduced.17 Light intensity ac-
tivity throughout the day has a strong
inverse relationship with sedentary
time.10 Encouraging sedentary pregnant
women to spend more time in light
intensity physical activity such as stand-
ing from a sitting position or walking a
few steps throughout the day, actually
breaks up sitting or sedentary time. Met-
abolic benefits have been reported from
regularly interrupting sedentary time and
reducing sedentary behavior.10 Consider-
ing a 24-hour day, with potentially 8
hours of sleep time, minus 30 minutes of
moderate activity, approximately 15.5
hours of time remain with the potential
for sedentary time/behavior. Pregnant
women spend approximately 70% of the
time awake in sedentary behavior, in a 24-
hour day.17 Perhaps decreasing sitting

time and increasing nonexercise activity
thermogenesis activities may be a better
way to initiate healthy behavior change
with sedentary individuals before pre-
scribing moderate physical activity.
Health care providers should be encour-
aged to discuss what a pregnant woman
does throughout her day regarding occu-
pation and how to break up sitting and
sedentary behavior time with suggestions
for light activity.

Contraindications to Exercise
and Medical Screening
Before engaging in or starting an exercise
program it is important that each preg-
nant woman has no contraindications to
exercise. Table 2 lists both absolute and
relative contraindications to exercise
summarized from different sources.2,18,19

The contraindication is defined as relative
if the risk outweighs the benefit which
may change as pregnancy progresses.18

For example, if anemia is corrected by
iron supplementation, than the benefit
would outweigh the risk and the woman
would no longer be contraindicated to
exercise. However, the decision to be
active or not is the result of qualified
medical advice by the health care
provider.

For women who received medical
clearance to exercise during pregnancy,
activities and sports to avoid include
those that may generate a fall or trauma,
avoiding exercise in the supine posture,
avoiding altitude and scuba diving,
avoiding excessive heat or humid weath-
er, and avoiding athletic competition.2,19

Exercise History and Walking
To prescribe physical activity during
pregnancy, it is important to ask the
pregnant woman about her exercise his-
tory, occupation, and what type of exer-
cise she would like to pursue. Sedentary
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women who want to become physically
active may do well with a walking pro-
gram. Most pregnant women switch to
walking regardless of prepregnancy activ-
ity in late gestation as walking appears to
be the most popular activity.13 Even mild
walking of 30% (peak aerobic capacity)
will improve fitness levels in sedentary
women continued throughout preg-
nancy.3 Recording daily step counts by
wearing a pedometer may motivate sed-
entary pregnant women to become physi-
cally active by setting a goal to work up to
10,000 steps per day.20 Starting at 25 mi-
nutes per walking session, adding 2min/
session each week until reaching 40 mi-
nutes and then maintaining until delivery,
has been shown to achieve 10,000 steps in
overweight and obese pregnant women.20

Moderate to Vigorous Aerobic
Exercise Prescription
Once the woman has been medically
screened for contraindications, to pre-
scribe moderate to vigorous aerobic ac-
tivity it is important to use the FITT
principle (Frequency, Intensity, Time and
Type of exercise) for women who are

considering starting or continuing an
exercise program.

FREQUENCY

Although the ACOG Committee on Ob-
stetric Practice21 (2015) recommendedmod-
erate exercise on most if not all days of the
week, several other governing bodies have
recommended a specific range of exercise
sessions per week. Frequency of Z5 times
per week of structured exercise in late
pregnancy was associated with an increased
risk of delivering a small for gestational age
baby (adjusted odds ratio, 4.61; 95% con-
fidence interval, 1.73-12.32) and modestly
increased for those at the other extreme,
who engaged in structured exercise r2
times per week (adjusted odds ratio, 2.64;
95% confidence interval, 1.29-5.39).22 Cau-
tion iswarranted for structured exercise 5 or
more, or 2 or less, times per week. The
majority of international guidelines suggest
3 to 4 times per week.19

INTENSITY

There are 3 ways to determine the appro-
priate intensity (60% to 80% of maxi-
mum aerobic capacity). The first way is to
exercise within target heart rate zones
validated on pregnant women that are

TABLE 2. Lists of Contraindications to Exercise During Pregnancy Compiled From
8 Countries18,19

Absolute Contraindications Relative Contraindications

Ruptured membranes Previous spontaneous abortion
Preterm labor (history); premature
contractions or labor

Previous preterm birth (labor; fetal growth restriction)

Hypertensive disorders of pregnancy
(preeclampsia)

Mild/moderate cardiovascular disorder (arrhythmia;
uncontrolled hypertension)

Incompetent cervix (cerclage) Mild/moderate respiratory disorder (bronchitis)
Growth restricted fetus (fetal abnormality) Anemia (Hb<100 g/L)
High order multiple gestation (Ztriplets) Malnutrition or eating disorder (anemia, extreme

underweight<12 kg/m2)
Placental previa after 28th week Twin pregnancy after 28th week
Persistent bleeding (second or third trimester) History of extremely sedentary lifestyle (morbid obesity

>40 kg/m2); orthopedic limitation
Uncontrolled type 1 diabetes, thyroid disease
or other serious cardiovascular, respiratory
(lung disease), systemic disorder, or
immunologic disorder

Other significant medical conditions (seizures-poorly
controlled, heavy smoker, thyroid disease-poorly
controlled)
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dependent on age and fitness level of the
participant. For a normal weight woman
(prepregnancy BMI<25kg/m2), 20 to 29
years of age, with a low fitness level, a
range of 129 to 144 beats/min (bpm) is
recommended; active women can exercise
between 135 and 150 bpm and fit women
can exercise within 145 to 160bpm.23

Women with this BMI status who are 30
to 39 years of age can exercise within 128
to 144 bpm if they have a low fitness level,
130 to 145 bpm if they are active, and 140
to 156 if they are fit.23Women who have a
higher BMI (Z25kg/m2) are recom-
mended to exercise at a milder intensity
of 102 to 124bpm if 20 to 29 years of age
and 101 to 120bpm if 30 to 39 years of
age.23 The second check of appropriate
exercise intensity is the rating of perceived
exertion scale with an indication of (some-
what hard) 12 to 14 on a 20-point scale18

or 3 to 4 on a 10-point scale. The final
check for appropriate intensity is the ‘‘talk
test,’’ which suggests that a woman is
exercising at an appropriate intensity if
she can maintain a conversation and
should reduce her intensity if this is not
possible.18 If a woman is just beginning an
exercise program or continuing into the
third trimester, she is advised to exercise at
the lower end of the appropriate target
heart rate zone. Active and fit women
without fatigue or pregnancy complica-
tions may progress to the upper end of the
appropriate target heart rate zone.

TIME

Guidelines suggest at least 15 minutes of
aerobic activity (3 times per week) pro-
gressing to 30min/session (4 times per
week) even if intensity is reduced.18,19 In
addition, it is recommended to include a
brief 10 to 15 minute warm-up at a lower
intensity and a similar cool down period
at the end of the targeted aerobic activ-
ity.18,19,23 This progression would result
in approximately 150min/wk of accumu-
lated aerobic exercise.23

TYPE

It is important to include dynamic, rhyth-
mic activities that use largemuscle groups,
such as swimming, stationary cycling, low
impact activities, or walking.18,19,23

Muscle Conditioning Exercise
and Precautions
Medically screened pregnant women can
engage in muscle conditioning or strength
training programs that incorporate all
major muscle groups with a resistance that
permitsmultiple submaximal repetitions of
approximately 12 to 15 that is performed
to moderate or light fatigue.23 Isometric
(holding weights) muscle contractions and
holding one’s breath (Valsalva maneuver)
should be avoided during pregnancy as
well as exercising in the supine position
past 16 weeks of pregnancy.18,19,23 Muscle
conditioning of the pelvic floor muscles
(using Kegel exercises) are recommended
to prevent urinary incontinence.19,23

Safety Considerations
Pregnant women should not exercise (in-
cluding walking) in hot, humid environ-
ments and should be well hydrated during
any activity and dress appropriately to
avoid heat stress.23 Contact sports and
sports or activities that may cause loss of
balance or trauma to mother or fetus
should be avoided.19,23 Women should
not engage in competition while preg-
nant.18,19,23 Exercise should be termi-
nated immediately with health care
provider follow-up should any of these
signs or symptoms appear: vaginal bleed-
ing, dizziness, breathlessness (dyspnea)
before exertion, excessive shortness of
breath, painful uterine contractions,
headache, chest pain, muscle weakness,
calf pain or swelling, preterm labor, de-
creased fetal movement (once detected),
and amniotic fluid leakage.2,18,19,23
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Tools Available for Health
Care Providers
The PARmed-X for Pregnancy (2013) is a
4 page document intended for use by the
health care provider. The first page is
completed by the pregnant woman where
she documents the health history of her
current pregnancy, her occupation,
whether she has been exercising, and if
so she must indicate the frequency, in-
tensity, time, and duration of each activ-
ity. The second page provides a medical
screening section in check list format for
both absolute and relative contraindica-
tions for exercise that is to be completed
by the health care provider. On the basis
of this checklist, exercise can be approved
or contraindicated. Once approved there
are guidelines for aerobic activity pre-
sented as the FITT principle, including
instruction for the 3 ways to determine
the appropriate intensity listed above. On
page 3 are examples of muscle condition-
ing exercises with suggested precautions
regarding this type of activity. On the
bottom of page 3 is a tear off sheet to give
to the pregnant women to take to her
fitness facility or gym regarding the cur-
rent health status of her pregnancy and
whether she has been approved or contra-
indicated to exercise, with a section avail-
able for comments if the physician feels it
is necessary. The idea is to open the
communication between the health care
provider, the pregnant woman, and the
fitness facility to ensure she has a healthy
pregnancy. Page 4 documents informa-
tion on healthy lifestyle, healthy eating,
and a positive self and body image, in
addition to listing safety considerations
and reasons to stop exercise and seek
medical advice. This tool is available at
http://www.csep.ca/view.asp?ccid=517
and presented inmany publications.2,18,19,23

Although Exercise Is Medicine has not
yet developed a tool to use specifically for
pregnant women physicians are encour-
aged to examine the support webpage

that may assist in prescribing exercise to
their patients using the modifications
discussed above that are specific for preg-
nant women (http://exerciseismedicine.
org/support_page.php?p=363). In addi-
tion, physicians are encouraged to exam-
ine the 5 As approach for healthy weight
gain during pregnancy at http://www.
obesitynetwork.ca/pregnancy.

Conclusions
There are many components to prescrib-
ing exercise to pregnant patients. There is
no doubt that healthy eating and being
physically active is safe for mother and
baby in low-risk pregnancies. Although
leading a healthy lifestyle is intuitive,
many pregnant women are not getting
enough physical activity as sedentary
living and sedentary behavior have been
associated with excessive gestational
weight gain, obesity, and chronic disease
risk in both mother and offspring. With
sedentary pregnant patients perhaps a
more appropriate prescription may be
to initiate decreases in sedentary time
and behavior by promoting light activ-
ities to break up a sedentary day. In
addition to initiating light activity to
break up a sedentary day, if the pregnant
patient is ready to change her behavior,
suggesting walking for 25min/session, 3
to 4 times per week, increasing by 2 mi-
nutes every week until reaching 40 mi-
nutes, maintained until delivery, will
increase step counts to 10,000 in over-
weight and obese women. Medically
screened women can begin or continue a
moderate aerobic exercise program using
the FITT principle (frequency 3 to 4 times
per week, starting at 15min building to
30min at an appropriate intensity, using
large muscle groups during the activity).
Muscle conditioning activity is also con-
sidered safe with several precautions,
such as avoiding holding one’s breath
and using light weights with higher (12
to 15) repetitions performed to light or
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moderate fatigue. The PARmed-X for
Pregnancy is a tool that can be used by
the physician to medically screen preg-
nant women for exercise with aerobic and
muscle conditioning prescription, includ-
ing safety precautions and reasons to stop
exercise and seek medical advice. This
tool can be used to open the communi-
cation between the pregnant patient,
health care provider, and fitness facility.
Prescribing exercise and discussing a
healthy lifestyle is vital for all pregnant
patients with a call to action using the
Exercise Is Medicine guideline as well as
the 5 As approach for healthy weight gain
during pregnancy.
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