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The need for guidelines for exercise during
pregnancy and the postpartum period was
stimulated during the early 1980s when ac-
tive women of the “baby boom” generation
became interested in whether it was safe to
continue their active lifestyles during preg-
nancy. As a result of the strong demand for
information, important questions were
raised concerning the risk/benefit ratio of
such exercise.' Postulated risks included the
possibility that the fetus may be forced to
compete with contracting maternal skeletal
muscle for oxygenated blood flow (leading
to fetal hypoxia and distress), essential sub-
strates (leading to fetal growth restriction),
and heat dissipation (leading to fetal hy-
perthermia and potential teratogenic ef-
fects).>* Concern was also expressed that
exercise may increase the chance of early
miscarriage, spontaneous abortion, and pre-
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mature labor, as well as chronic fatigue and
musculoskeletal injury.* Putative benefits
included maintenance of prenatal aerobic
and musculoskeletal fitness levels, preven-
tion of excessive maternal weight gain, fa-
cilitation of labor and recovery from labor,
promotion of good posture, prevention of
gestational glucose intolerance and low
back pain, and improved psychological ad-
justment to the changes of pregnancy.*

As a result of the conflict between
these postulated benefits and risks, the idea
that a dose-response relationship existed
between the quantity and quality of exer-
cise and maternal/fetal well-being quickly
emerged*” (Fig. 1). The concept that exer-
cise is safe for some pregnant women but not
others also led to the need for absolute and
relative medical contraindications to exer-
cise and the need for medical screening by a
qualified health care provider before engag-
ing in fitness training after becoming preg-
nant.®

As aresult of a lack of scientific informa-
tion, early guidelines for exercise during
pregnancy were necessarily conservative
and based primarily on common sense and
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FIG. 1. Postulated dose-response relationship between quantity and quality of prenatal exercise with

maternal and fetal well-being. Solid line, maternal dose-response curve; broken line, fetal dose-
response curve. (Wolfe LA, Brenner IKM, Mottola MF. Maternal exercise, pregnancy outcome and
fetal well-being. Exerc Sport Sci Rev. 1994;22:145-194, with permission)

the best guesses of medical authorities and
exercise physiologists. In the United States,
the original guidelines, “Exercise During
Pregnancy and the Postpartum Period,”
were published in 1985.% These guidelines
were the subject of much controversy be-
cause they placed conservative limits on the
maximum pulse rate that could be achieved
(140 bpm) and the duration of exercise
(maximum of 15 minutes) and did not ac-
commodate the idea that previously inactive
women could begin an exercise program af-
ter becoming pregnant. Subsequent revi-
sions published in 1994° and 2002'® have
become progressively more evidence-based
and less restrictive and are widely accepted.

Pre- and postnatal exercise guidelines
followed a parallel but different develop-
ment path in Canada as a result of promotion
by national and provincial health/fitness
ministries. The first of these, a booklet en-

titled “Fitness and Pregnancy,” was pub-
lished by Fitness Canada (a federal govern-
ment ministry) and was made available to
the general public in 1982. This publication
promoted the idea that pregnancy is a good
time to develop healthy lifestyle habits (in-
cluding regular exercise, good nutrition,
smoking cessation, and abstinence from al-
cohol consumption). Guidelines for aerobic
exercise included the idea that pregnant
women should exercise 3 to 5 days per week
for at least 15 minutes per session using the
lower end of conventional pulse rate target
zones for apparently healthy adults. The
“talk test” was also introduced as a check to
avoid overexertion. Muscular conditioning
exercises, including calisthenics for general
muscular conditioning and improvement of
posture, abdominal exercises, Kegel exer-
cises to strengthen the pelvic floor, and
warm-up/cool-down exercises, were de-
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scribed in detail. Finally, a postnatal exer-
cise routine was also provided. This publi-
cation was followed by guidelines for the
training of pre- and postnatal fitness instruc-
tors published by the Fitness Ontario Lead-
ership Program and the National Fitness
Leadership Advisory Committee.

More recently, the Physical Activity
Readiness Examination (PARmed-X for
Pregnancy)'' was made available for use by
physicians and midwives to provide medical
clearance for their pregnant patients to initi-
ate prenatal exercise programs. A summary
of guidelines for the prescription of aerobic
exercise and muscle conditioning was also
included to assist health care providers in
advising their pregnant patients on safe and
effective types, intensities, and durations of
exercise and suggested rates of progression.
Safety precautions and reasons to stop exer-
cise and consult a physician were also incor-
porated, along with advice for active living,
healthy eating, and maintenance of a posi-
tive self-image.

A companion booklet, “Active Living
During Pregnancy: Physical Activity Guide-
lines for Mother and Baby,” was also made
available to provide more detailed informa-
tion to pregnant women on the guidelines
outlined in the PARmed-X for Pregnancy.'?
The PARmed-X for Pregnancy was first
made available to the public in 1996 and re-
vised in 2002. The companion booklet was
published in 1999. These materials are co-
published by Health Canada and the Cana-
dian Society for Exercise Physiology
(CSEP) and are available from CSEP.

Research Background for
PARmed-X for Pregnancy

The original prototype version of the
PARmed-X for Pregnancy was formulated
for use in a series of research studies con-
ducted in the Clinical Exercise Physiology
Laboratory at Queen’s University in Kings-
ton, Ontario, Canada (L. A. Wolfe, coordi-

nator). These were controlled prospective
studies that involved previously sedentary
women. Subjects in the experimental group
entered the physical conditioning program
at the start of the second trimester and con-
tinued until term. Procedures for aerobic ex-
ercise prescription and muscle conditioning
were those described in the current version
of the PARmed-X for Pregnancy. All sub-
jects were tested at the start of the second
trimester (preconditioning), at the end of
both the second and third trimesters (post-
conditioning), and 3 to 4 months postpar-
tum. Measurements during both steady-state
and progressive testing protocols included a
wide array of maternal metabolic, cardio-
vascular, and respiratory variables as well as
fetal responses, pregnancy outcome, and
labor and delivery data.'>° These studies
confirmed that the physical conditioning
methods used were safe for the mother and
fetus and effective to improve maternal
fitness.

In 1990, the format of the prototype
PARmed-X for Pregnancy was refined after
input from the Ontario Fitness Safety Stan-
dards Committee (N. L. Gledhill, chairper-
son) and an Expert Advisory Committee of
the Canadian Society for Exercise Physiol-
ogy and Health Canada. Safety precautions
for muscle conditioning were also added in
accordance with advice from Michelle F.
Mottola, PhD (School of Kinesiology, Uni-
versity of Western Ontario). After an ex-
haustive review of available literature,?'-*?
use of the PARmed-X for Pregnancy was
endorsed by the Canadian Academy of
Sports Medicine in their “Position State-
ment on Pregnancy and Exercise.”*

Finally and most recently, CSEP and the
Society of Obstetricians and Gynecologists
of Canada (SOGC) have collaborated to for-
mulate Canadian National Guidelines for
exercise during pregnancy and postpar-
tum.?* These guidelines endorse the current
version of the PARmed-X for pregnancy''
and will be published in the June 2003 issues
of the Journals of both societies.**
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Medical Screening and

Monitoring

An important goal in the design of the
PARmed-X for Pregnancy was to establish
communication between the pregnant
woman, the health care provider monitoring
her pregnancy, and her prenatal fitness in-
structor. To accomplish this, the pregnant
woman completes Part A (her own basic
contact information and telephone number
of her prenatal fitness instructor) and Part B
(questions on her general health status, pres-
ence or absence of symptoms in her current
pregnancy, her current physical activity
habits and intentions).

After completion of Parts A and B, the
form is given by the pregnant woman to her
health care provider, who completes Part C
to approve or withhold medical clearance as
appropriate. This section consists of a con-
venient checklist regarding the presence or
absence of well-accepted absolute and rela-
tive contraindications to exercise in preg-
nancy, followed by a recommendation that
exercise is either approved or contraindi-
cated, based on current information.

A tear-away form is provided to be com-
pleted by the health care provider monitor-
ing the woman’s pregnancy to inform the in-
dividual’s prenatal fitness instructor that the
screening process had been completed. Fi-
nally, both “Safety Considerations” and
“Reasons to Consult a Physician” were in-
corporated to ensure that the pregnant
women exercises safely and seeks medical
advice if signs appear that her pregnancy is
not proceeding normally.

General Advice

The PARmed-X for Pregnancy guidelines
carry forward the original philosophy of Fit-
ness Canada that pregnancy is a good time to
establish healthy lifestyle habits and that
previously inactive women are encouraged
to begin exercise programs while pregnant.
In view of the discomforts in early preg-
nancy (nausea, fatigue, etc.), the high gen-

eral rate of early miscarriage, and concerns
about possible teratogenic effects of over-
heating during closure of the fetal neural
tube, the start of the second trimester was
identified as the best time to begin such a
program.

Since the potential for competition be-
tween contracting maternal skeletal muscle
and the fetus for oxygenated blood flow,
glucose availability from the maternal blood
glucose pool, and heat dissipation is highest
in late gestation, the third trimester was also
identified as a poor time to increase the
quantity and quality of physical activity.
This leaves the second trimester as the best
time to progressively increase the amount of
physical activity.

Aerobic Exercise

PRESCRIPTION AND MONITORING OF
EXERCISE INTENSITY

Historically, the safest and most accurate
way to prescribe and monitor the intensity of
aerobic exercise in pregnancy has been a
subject of considerable controversy. This is
based on the fact that resting heart rate in-
creases abruptly during the first trimester,
followed by further moderate increases with
advancing gestational age. Maximal heart
rate has also been reported to be attenuated
during maximal exercise testing,>” resulting
in a significant reduction in maximal heart
rate reserve>® (Fig. 2). Recent studies from
this laboratory indicate that the higher rest-
ing heart rate and blunted heart rate response
to heavy exercise are the result of reduced
parasympathetic/vagal and sympathoadre-
nal modulation, respectively.”’

As a result of the reduced maximal heart
rate reserve, use of conventional heart
rate target ranges for aerobic exercise is less
dependable and precise during pregnancy
compared with the nonpregnant state. To
adjust for this, the modified heart rate tar-
get zones were provided as part of the
PARmed-X for Pregnancy guidelines. This
involved reduction in the heart rate target
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FIG. 2. Pregnancy-induced changes in resting heart rate, heart rate responses to exercise, and maxi-
mal heart rate reserve. (Wolfe LA, Mottola MF. Aerobic exercise in pregnancy: an update. Can J Appl

Physiol. 1993;18:117-147, with permission)

zone for each age decade from approxi-
mately 20 to 15 bpm. This was done by low-
ering the upper end of the zone by 5 bpm. In
both the pregnant and nonpregnant states,
the heart rate target range represents ap-
proximately 60—80% of aerobic capacity.

Since the heart rate method of prescribing
exercise intensity is less precise during
pregnancy, ratings of perceived exertion
(RPE) were recommended for use in addi-
tion to heart rate. RPE ratings at any given
external work rate are not significantly al-
tered by pregnancy or advancing gestational
age.'>!” Therefore, Borg’s conventional 15-
point scale®>° was recommended for this
purpose, with 12 to 14 (a rating of 13 corre-
sponds to a subjective rating of “somewhat
hard”) identified as the RPE range to use in
pregnancy.

As suggested originally by Fitness Cana-
da, the “talk test” was also retained as a final
check to avoid overexertion. This is based
on the idea that the exercising pregnant

woman should be able to carry on a verbal
conversation; if she cannot, the exercise in-
tensity is too high. Since respiratory chemo-
sensitivity is increased throughout preg-
nancy,”® this test is more conservative dur-
ing pregnancy than in the nonpregnant state.

EXERCISE DURATION AND FREQUENCY
Pregnant women should perform aerobic ex-
ercise regularly for at least 15 minutes, 3
days per week at the target intensity. Previ-
ously inactive women can gradually in-
crease the duration of exercise from 15 to
approximately 30 minutes per session over
the course of the second trimester. The fre-
quency of aerobic exercise can also be in-
creased from a minimum of 3 days per week
to 4 or 5 days per week. Exercise durations
of 25 to 30 minutes per session at the target
intensity have been shown to be safe and ef-
fective to increase maternal physical fit-
ness.'* ¢

The recent case-control study by Camp-
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bell and Mottola®® indicated that women
who participated in structured exercise five
or more times per week had an increased
chance of delivering a low-birth weight in-
fant compared with women who exercised
three or four times per week. Women who
exercised 2 days per week or less were also
at increased risk for low birth weight.

Muscle Conditioning

TYPES OF EXERCISES

A detailed review of procedures for muscle
conditioning and specific exercises appear
in the CSEP booklet “Active Living During
Pregnancy: Activity Guidelines for Mother
and Baby.”'?

As summarized in the PARmed-X for
Pregnancy, muscular strengthening exer-
cises should be included for the upper and
lower back (to promote good posture), the
abdomen (to promote good posture, prevent
low back pain, prevent diastasis recti, and
strengthen the muscles of labor), upper body
(to support the breasts), and buttocks/lower
limbs (to facilitate weight bearing and pre-
vent varicose veins). Pelvic floor exercises
(Kegels) should also be included to strength-
en the pelvic floor muscles and prevent uri-
nary incontinence.’® Warm-up and cool-
down exercises should also be incorporated
and should include range of motion exer-
cises and static stretching exercises for all
major joints and muscle groups, respec-
tively.

SAFETY PRECAUTIONS

Safety precautions for muscle conditioning
are included in both the PARmed-X for
Pregnancy and its companion booklet.''-'*
Briefly, these include the following: the
need to avoid exercise in the supine position
after the fourth month of gestation (to avoid
the supine hypotension reaction); mainte-
nance of good posture during daily activi-
ties; emphasis on controlled, static exercises
versus ballistic movements during stretch-
ing; the need to discontinue abdominal exer-

cises if diastasis recti develops; and avoid-
ance of the Valsalva maneuver during resis-
tance exercises.

To examine the safety of maternal
strength conditioning, a recent study from
this laboratory examined fetal heart rate re-
sponses to strenf%th conditioning exercises in
late gestation.>’ Healthy pregnant women
(n=12) performed three sets of different ex-
ercises involving different muscle masses
(handgrip, single leg extension, double leg
extension) at 50%, 70%, and 90% of their 10
repetition maximum in both the supine (30°
tilt) and sitting postures. The order of the ex-
ercises for each subject was randomized.
With the exception of occasional mild, tran-
sient bradycardic responses to exercise in
the supine posture, fetal responses to exer-
cise were unremarkable and supported the
safety of moderate resistance training in late
gestation, provided that the supine posture is
avoided.

Nutritional Guidelines

The PARmed-X for Pregnancy and its com-
panion booklet'"'? also include basic ad-
vice for healthy eating. This includes the
need to choose healthy foods from the four
major food groups in accordance with Cana-
da’s Food Guide to Healthy Eating, along
with adequate fluid intake. The need to
gradually increase caloric intake to accom-
modate the increased energy requirements
of pregnancy and to replace additional calo-
ries used for exercise was also emphasized;
dieting to lose weight is discouraged. Fi-
nally, advice was given to avoid alcohol in-
take and cigarette smoking completely and
to limit caffeine intake. Detailed nutritional
guidelines for pregnancy and postpartum
were published by Health Canada in 1999°*
and are available in the Internet (www.hc-
sc.gc.ca).

Postpartum Exercise
The CSEP’s “Active Living in Pregnancy”
booklet'? advises that women who have had
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a healthy, uncomplicated pregnancy can re-
sume mild activities such as walking, pelvic
floor exercises, and moderate stretching
immediately after delivery. Women with
caesarean sections or other complications
should consult their pre/postnatal health
care provider before resuming activity. With
their health care provider’s approval, most
women can resume their normal exercise
programs after their postnatal checkup at ap-
proximately 6 to 8 weeks postpartum.

The CSEP booklet also includes recom-
mendations for aerobic and muscle condi-
tioning. Aerobic exercise should be done us-
ing conventional heart rate target and RPE
targets for at least 15 minutes, 3 to 5 days per
week. A series of postnatal exercises involv-
ing the mother and baby are also provided
and include walking with a stroller, pliés, toe
raises, modified pushups, and strengthening
exercises for the abdominal and inner/outer
thigh muscles.

Summary

Evidence-based guidelines for exercise in
pregnancy have been developed in Canada
as a result of cooperation between exercise
scientists, the CSEP, Health Canada and the
SOGC. After medical screening using the
PARmed-X for Pregnancy, previously inac-
tive women are encouraged to begin prena-
tal exercise programs involving both aerobic
and muscle conditioning. Aerobic exercise
should be performed regularly (at least 2
days per week), and exercise duration can be
gradually and progressively increased from
15 to approximately 30 minutes per day over
the course of the second trimester. Exercise
intensity should be prescribed and moni-
tored using modified heart rate target zones
combined with the RPE method. The “talk
test” can be used as a final check to prevent
overexertion. Muscle conditioning exer-
cises are also suggested to promote general
conditioning and good posture, to facilitate
labor, and to prevent gestational low back
pain, urinary incontinence, diastasis recti,
and varicose veins.

Women should avoid exercise in the su-
pine posture after the fourth month as well as
performance of the Valsalva maneuver dur-
ing resistance exercise. Static stretching
should be used and ballistic movements
should be avoided. Advice for postnatal ex-
ercise and good nutrition was also provided.
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