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SUMMARY

A REGIMENTED PROGRAM OF RE-
SISTANCE TRAINING CAN PROVIDE
A MULTITUDE OF BENEFITS FOR
THE PREGNANT WOMAN. HOW-
EVER, A WOMAN UNDERGOES
SIGNIFICANT PHYSIOLOGICAL
AND MORPHOLOGICAL CHANGES
THROUGHOUT THE TERM, AND
THESE ISSUES NEED TO BE TAKEN
INTO ACCOUNT WHEN DESIGN-
ING A ROUTINE. THEREFORE, THE
PURPOSE OF THIS PAPER WILL BE
3-FOLD: (A) REVIEW THE BENEFITS
OF MATERNAL RESISTANCE
EXERCISE, (B) DISCUSS ITS
SAFETY, AND (C) OUTLINE A
SPECIFIC RESISTANCE TRAINING
PROTOCOL BASED ON THE CUR-
RENT RESEARCH AND PRACTICAL
EXPERIENCE TO ENSURE A SAFE,
EFFECTIVE MATERNAL WORKOUT
EXPERIENCE. SAMPLE ROUTINES
WILL BE PROVIDED TO ILLUS-
TRATE PROGRAM DESIGN.

INTRODUCTION
egimented exercise is uni-
Rversally regarded as having
a positive effect on health and
wellness. It is associated with a
decreased incidence of disease, im-
proved functional capacity, and better

mental health. Yet despite the over-
whelming body of research supporting
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its efficacy, a large percentage of the
population remains sedentary and do
not come close to meeting minimum
guidelines set forth by the American
College of Sports Medicine for physi-
cal activity (34).

Women tend to be less active than
men, especially in terms of performing
moderate to vigorous physical activity
(78). This is even more apparent with
respect to the exercise habits of
pregnant women-a subgroup that
has perhaps the most to gain from
staying active—where it is estimated
that more than 60% of expectant
mothers remain sedentary throughout
the term (86). The health-related
implications of maternal fitness are so
important that the Institute of Medi-
cine identified pregnancy as a period of
critical risk for inactivity and obesity,
placing those who fall into these
categories at increased risk for various
chronic disease states and premature
mortality (35). Therefore, the purpose
of this article will be 3-fold: first, to
review the benefits of maternal re-
sistance exercise; second, to discuss its
safety, and; third, to outline a specific
resistance training protocol and sample
routine based on the current research
and practical experience.

BENEFITS OF MATERNAL
EXERCISE

Physical activity conveys numerous ben-
efits for the pregnant woman. However,

the interpretation of research on mater-
nal exercise is somewhat complicated by
the fact that many studies do not discern
between types of physical activity per-
formed (aerobic versus anaerobic).
Therefore, it is not entirely clear to what
extent some of these benefits are realized
from resistance training compared with
aerobic training. Emerging research on
resistance training during pregnancy
does suggest that it supplements and
augments the benefits conferred by
aerobic exercise, as well as building
muscular strength and improving func-
tional capacity in a manner that is not
possible with aerobics alone (34,85). The
following is an overview of what can be
ascertained from the current literature.

IMPROVED WEIGHT
MANAGEMENT

The majority of U.S. women experi-
ence their greatest weight gain during
the childbearing years of 25-34, a
phenomenon largely attributed to
weight gain accumulated while preg-
nant. Research indicates much of this
excess weight gain can be attenuated
by adhering to a regular program of
prenatal exercise (18).
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Clapp and Little (21) found that preg-
nant women who maintained physical
activity levels gained 20% less weight
while pregnant than those who re-
mained inactive. The same study also
showed substantially lower 5-site skin-
fold thicknesses in the exercise group
after the 15th week of the term.
Similarly, Barakat et al. (6) found that
resistance training during pregnancy
substantially attenuated maternal wei-
ght gain over the course of term. Other
studies have shown that women who
gained more than the recommended
amount of weight during pregnancy
were significantly heavier at long-term
follow-up than women who gained the
recommended amount or less (69,66).
This is significant not only for health
during pregnancy but also because
postpartum weight retention shows an
inverse correlation with a woman’s de-
gree of prenatal physical activity (58)
and may possibly even increase the risk
of breast cancer (41).

REDUCED INCIDENCE OF
GESTATIONAL DIABETES
Gestational diabetes mellitus (GDM) is
the most common medical complica-
tion associated with childbirth, affecting
up to 10% of all pregnancies. Women
with GDM are prone to developing
diabetes postpartum. Compounding
matters, children born to mothers with
GDM are at an increased risk of obesity,
impaired glucose tolerance, and type II
diabetes (63). Physically active women
who exercise throughout pregnancy
show substantially lower rates of GDM
than women who do not (25,5927).
Compared to inactive women, those
who exercise during pregnancy reduce
their odds of acquiring GDM by 59%.
This relationship endures after adjusting
for age, race, education, parity, and
body mass index (47). Those whose
exercise levels are above the median do
reduce their odds even further, indicat-
ing a benefit to performing a greater
volume of exercise.

Brankston et al. (13) demonstrated that
resistance training may help to reduce
the need for insulin therapy in women
with GDM. Using a random design, 32
afflicted patients were assigned to

either a diet-only group or a group
that combined diet plus resistance
exercise. In comparison with the diet-
only group, women in the combined
diet-plus-exercise group were found to
require less insulin and showed a longer
delay from diagnosis to the instigation
of insulin therapy.

DECREASED INCIDENCE OF
PREECLAMPSIA

Preeclampsia is a pregnancy-related
disorder that encompasses maternal
hypertension, proteinuria, and edema.
It can bring about seizure and/or
cerebral hemorrhage and is the second
leading cause of maternal death in the
United States. Although data on the
subject are somewhat limited, research
suggests that regimented prenatal ex-
ercise may prevent or oppose the
progression of the disease (83).

A case-controlled retrospective study
performed by Marcoux et al. (51) found
that women who were engaged in
regular exercise had a reduced incidence
of preeclampsia and gestational hyper-
tension, with risk decreasing as the
volume of exercise increased. Similarly,
Sorensen et al. (72) reported that light
prenatal exercise reduced the incidence
of preeclampsia by 24%, whereas the
performance of vigorous exercise (equal
to 6 metabolic equivalents or more) led
to a 54% reduction. It is theorized that
this protective effect is because of the
stimulation of placental growth and
vascularity, reduction of oxidative stress,
and/or exercise-induced reversal of
maternal endothelial dysfunction (83).

ENHANCED BODY IMAGE

The changes in body anthropometry
associated with pregnancy often lead
to a reduced sense of body image
(56,76). Many women report feeling fat
and unattractive, and there appears to
be a sharp decline in body image
perception from preterm into early
pregnancy (31).

Marquez-Sterling et al. (53) found that
women who exercised during preg-
nancy had a significantly better body
image than nonexercisers, a trend that
extended into the latter stages of
pregnancy. Moreover, Boscaglia et al.
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(12) reported that pregnant women
who exercised at least 90 minutes
a week at moderate intensity were
significantly more satistied with their
bodies throughout the term than low
exercisers. The authors concluded that
women who participate in neonatal
fitness programs respond more favor-
ably to pregnancy-related changes in
their bodies compared with women
who remain sedentary.

BETTER PSYCHOLOGICAL
WELL-BEING

Pregnancy is associated with altera-
tions in mood, often leading to de-
pressive episodes. Haas et al. (32)
reported that the prevalence of de-
pressive symptoms rises from 11.7%
before pregnancy to 25.2% during the
third trimester. Hormonal shifts, body
changes, and impaired physical func-
tion play a role in reducing a woman’s
feelings of psychological well-being.

Studies show an inverse relationship
between maternal physical activity and
both the incidence and severity of
depression (80,67,24). Nordhagen and
Sundgot-Borgen (57) found that
women who performed a moderate
amount of neonatal exercise had lower
scores on a test measuring depressive
symptoms during pregnancy and into
the postpartum period in comparison
with those who were not active.
Similarly, Koniak-Griffin (43) found that
6 weeks of exercise had profound effects
on reducing anxiety in an ethnically
diverse population study of pregnant
teens. These findings are consistent
with research in the general population
that shows exercise to be as effective as
medication in treating mild to moderate
forms of depression (84,52,61). Factors
contributing to this antidepressive effect
are thought to include an increased
biosynthesis of neurotransmitters, im-
proved body composition, and better
functional capacity.

Moreover, exercise does not have to be
chronic to realize positive results. Even
a single bout of exercise has been
shown to improve scores of mood in
pregnant women during their second
and third trimesters (65).



REDUCED LOWER BACK PAIN
Lower back pain (LBP) is one of the
most common pregnancy-related dis-
orders, with 76% of women reporting
lumbosacral pain at some point during
the term (44). LBP during pregnancy
can have wide-ranging effects, includ-
ing interfering with the performance of
activities of daily living and disturbing
normal sleep patterns. In some cases,
the pain can become so unbearable
that it forces a woman to take a leave of
absence from work, often rendering
them to bed rest.

The genesis of prenatal LBP can be
partially attributed to an increased
lumbar lordotic curvature and altered
center of gravity brought on by
changes in body shape and composi-
tion, which places increased stress on
the muscles of the lumbar region. This
can be exacerbated by spinal ligament
laxity resultant to an elevated secretion
of the hormone relaxin. Given that
increased mobility leads to a decreased
joint stability (9), it stands to reason
that the spinal joints are less capable of
enduring the heightened physiological
demands placed on them during
pregnancy.

Multiple studies show that exercise
helps to counteract lumbar stress and
alleviate symptoms associated with
LBP (26,77,40). Exercises that target
the core musculature, herein defined as
the postural muscles of the trunk,
appear to be particularly effective
in improving maternal back health.
Garshasbi and Faghih Zadeh (30)
found that pregnant women who par-
ticipated in an exercise program spe-
cifically designed to strengthen the
core reported a significant reduction
in the intensity of LBP and related
discomfort throughout the term.

IMPROVED FETAL DEVELOPMENT
In the recent past, women were
advised to refrain from exercising
during pregnancy to avoid any adverse
outcome and ensure a healthy delivery.
Not only has this myth been debunked
but also studies suggest that prenatal
exercise actually can have positive
impact on the fetus.

Clapp et al. (23) observed that chi-
ldren born to women who performed
weight-bearing exercise 3-5 times per
week throughout pregnancy were lon-
ger and had more lean body mass than
matched controls. Other studies show
a reduction in fetal fat mass while
maintaining lean tissue (36,20). Barakat
et al. (6) found that prepregnancy
maternal body weight was associated
with increased bodyweight of the
newborn in nonexercisers but not in
those who performed resistance exer-
cise. Moreover, resistance training
reduced the risk of macrosomia in

the offspring of those with GDM (5).

Positive effects of exercise on the fetus
appear to extend into the postnatal
period. The offtspring of women who
perform vigorous exercise throughout
the term have been found to exhibit
signs of heightened attentiveness and
discipline, and by the age of 5, these
children are neurodevelopmentally
more advanced compared with control
subjects (19). These results were at-
tributed to the ability of regular
exercise to increase blood volume,
cardiac output, and placental function,
which in turn increases 24-hour nutri-
ent delivery to the placenta, thereby
improving fetal nourishment.

EASIER LABOR

Exercise has been shown to have
positive effects on multiple indices of
labor, with high levels of resistance
training showing a particularly benefi-
cial effect (33). Women who are
physically active during pregnancy
have been shown to have a decreased
risk of premature labor (42,68,10) and
a reduced incidence of cesarean de-
livery and shorter hospitalization (33).
A randomized controlled study on the
impact of resistance training on de-
livery showed similar results between
exercisers and controls with respect to
type of delivery, with no negative
effects noted in those who lifted
weights (7).

Clapp (14) found that frequent exer-
cisers experienced a shorter duration of

active labor and a lower incidence of
abdominal (6% versus 30%) and vaginal
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(6% versus 20%) operative delivery. In
addition, there was a reduced inci-
dence of acute fetal stress in the
exercise group as compared with con-
trols. Taken as a whole, these findings
indicate that adoption of a regimented
program of maternal exercise has no
negative effects on delivery and gener-
ally results in an easier pregnancy with
fewer complications.

SAFETY OF MATERNAL EXERCISE
The health of both mother and fetus is
a paramount consideration when de-
ciding whether to exercise during
pregnancy. Until recently, most advice
on the matter was based on the 1985
recommendations put forth in the
American College of Obstetrics and
Gynecologists (ACOG), which lacked
scientific support and were overly
conservative in their recommendations.
Many of these recommendations were
misguidedly based on studies involving
various animal species. However, not
only do animals have different physio-
logical responses to training than hu-
mans but many of the studies involved
pushing unfit species to the point of
physical exhaustion—far beyond the
exercise intensity employed by the
majority of pregnant women (74).

Subsequent to these guidelines, a wealth
of research has been conducted
on humans, and the preponderance of
studies appear to indicate that maternal
exercise is safe when carried out by
otherwise healthy women within their
current abilities (1,70). Newer ACOG
guidelines now state that, in the absence
of medical complications, 30 minutes or
more of moderate exercise on most if
not all days of week is both safe and
recommended for pregnant women (1).
Pregnant women should always obtain
physician’s consent to participating in
an exercise program. The following is
an overview of the effects of exercise on
specific aspects of health.

HYPERTHERMIA

There is a long-held belief that that
exercise-induced hyperthermia can
have detrimental effects on the fetus.
Initial concerns on these risks were
based on research in animals, where



heat stress during early stages of
pregnancy led to an increased in-
cidence of neural tube defects (28,55).
Studies in humans, however, do not
support this conclusion (37,55). Ste-
venson (72) reported no evidence that
prenatal exercise induces hyperthermia
nor did it have any teratogenic effects
on the fetus.

Larsson and Lindqvist (45) found that
low impact maternal exercise of up to
70% of maximal heart rate shows no
significant increase in core temperature
from pre-exercise levels, and none of the
subjects even approached a dangerous
body temperature. This is thought to be
due to an earlier onset of sweating,
which occurs at a continuously lower
body temperature as term progresses
(15). In addition, pregnancy-induced
plasma volume expansion increases
temperature and blood flow, accelerat-
ing the dissipation of heat (74).

MISCARRIAGE

One of the biggest exercise-related con-
cerns among some pregnant women is
miscarriage—fears that appear un-
founded. By most accounts, spontane-
ous abortion is not associated with the
level of physical activity (22,50,2).
Latka et al. (46) actually showed that
those who exercised during pregnancy
had a lower rate of spontaneous
abortion compared with those who
were inactive. A randomized con-
trolled study comparing resistance
training with a control group showed
that exercise was not associated with
premature delivery and had no nega-
tive effects on gestational age (7).

These results have been shown to
extend to vigorous exercise too. Clapp
et al. (16) reported that previously fit
women who continued to train at
a level above current guidelines during
pregnancy showed no difference in rate
of spontaneous abortion, congenital
abnormalities, or implantation prob-
lems. And according to Kardel (38),
a high volume and/or intensity of
training in initially fit women poses
no adverse risks to the mother or fetus.

In contrast, Madsen et al. (49) reported
a positive correlation between exercise

early in pregnancy and the risk of
pregnancy loss. However, the author’s
themselves acknowledge that the study
was flawed in its design, noting that the
data showed signs of recall bias, with
the women’s knowledge of their mis-
carriage affecting the way they re-
ported physical activity levels.

JOINT-RELATED INJURIES

A valid concern with maternal exercise
is the risk of a soft tissue injury to the
joints. During pregnancy, there is an
increase in joint laxity brought on by an
increased secretion of the hormone
relaxin (3). This makes joints less
stable, heightening the possibility of
strain and tear of muscles, tendons, and
ligaments.

Despite this valid physiological basis,
however, research does not show an
increased incidence of maternal exercise-
related injury rates in general (17,79) and
specifically resulting from participation
in resistance training programs (5,8),
provided proper guidelines are followed.
Sternfeld et al. (73) showed that muscu-
loskeletal complaints actually decreased
among those who train regularly. Given
that resistance training has been shown
to increase connective tissue strength
(29,75), it would seem to be a particularly
beneficial exercise modality for reducing
injury risk in pregnant women.

RESISTANCE TRAINING
GUIDELINES FOR PREGNANCY
Before engaging in a resistance training
program, pregnant women should
always get medical clearance from
their physician. Assuming no contra-
indications exist (Tables 1 and 2),
a comprehensive resistance training
program can be an integral component
of a maternal exercise program (1,64).

The primary consideration when de-
signing a routine should be the health
of both mother and fetus. The general
training goal should seek to maintain
a reasonable level of fitness rather than
optimize it, with the specific protocol
based on the expectant mothers’ cur-
rent fitness level (74,1). Based on the
current literature, vigorous maternal
exercise has not been shown to pro-
duce any adverse effects in women
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who are well trained and potentially
can help to sustain high levels of health
and fitness and increase exercise ad-
herence throughout pregnancy (38,39).
Thus, research suggests that those with
considerable training experience can
be allowed to continue exercising at or
near their current level of activity
without adverse effects. However, ad-
ditional research needs to be con-
ducted before this recommendation
can be definitively made. Any decision
concerning exercise levels should be
made in consultation with the woman’s
physician.

When designing a routine, particular
emphasis should be placed on training
the core musculature, which can help
to counteract lumbar stress and allevi-
ate symptoms associated with LBP
(26,77,40,30). Static, endurance-based
core exercises (see descriptions of these
exercises in Table 3 ) are ideal for the
pregnant woman because they have
been shown to promote back health
while minimizing stress to the spine
(54). Dynamic core exercises, such as
crunches, also can help to improve
core strength, although these move-
ments tend to become difficult as term
progresses and may be best tolerated
during the first trimester.

Although no definitive research has
been performed to assess optimal
maternal training frequency, it has
been the author’s experience that a
3-day-a-week routine can be employed
with excellent success. Training should
be performed on nonconsecutive days
to allow for sufficient neuromuscular
recuperation (48). A greater frequency
of resistance training is unnecessary at
this time, given the aforementioned
goals of maternal exercise, and could
possibly result in overtraining, given
the physiological and psychological
changes seen during pregnancy (5).

It has been the author’s experience that
a total body routine may be preferable
to a split routine because it helps to
prevent blood from pooling in a partic-
ular area of the body (5). When using
this approach, a single exercise should
be performed for each of the major



Table 1 muscle groups. The one exception here
Absolute contraindications to exercise during pregnancy pertans - to the core musculature,
which may benefit from the use of

® Hemodynamically significant heart disease multiple movements. Beginners should
perform 1 set per exercise, whereas
intermediate and advanced trainees
® Incompetent cervix can realize further benefits from 2 to
3 sets (5). Rest between sets should last
approximately 2 minutes, allowing
@ Persistent vaginal bleeding enough time for recovery of maternal
heart rate. To optimize functional
ability, a multiangled approach should

@ Restrictive lung disease

@ Multiple gestation at risk for premature labor

@® Placenta previa after 26 weeks

@ Premature labor during the current pregnancy be taken, where exercises are varied in

@ Ruptured membranes all 3 planes of movement. All modal-

ities of resistance training can be

@ Preeclampsia/pregnancy-induced hypertension employed, including free weights, ma-

Derived from guidelines provided by the Canadian Society for Exercise Physiology (Canadian chines, cables, bands, and body weight
Society for Exercise Physiology [CSEP]. Physical Activity Readiness Medical Examination for movements.

Pregnancy [PARmed-X for Pregnancy]. Available from CSEP, Ottawa, Canada, 1996). . L. .
Given that joints are significantly more

lax during pregnancy, a higher repeti-

Table 2 tion range is recommended using an
Relative contraindications to exercise during pregnancy intensity of less than 70% 1RM (10

repetitions [reps] or more per set). This
may decrease joint-related stress and

@ Severe anemia

® Unevaluated maternal cardiac arrhythmia hence reduce the prospect of injury (3).
@ Chronic bronchitis Sets should be somewhat challenging

: but should not progress to the point of
L Aol wanislled igpe 1 elklbets absolute muscular fatigue. Similarly,
@ Morbid obesity static exercises should be held until

the muscles are challenged but not to
the point where the woman can no

@ History of extreme sedentary lifestyle longer maintain the support of her
bodyweight.

@ Extreme underweight (body mass index <12)

@ Intrauterine growth restriction in current pregnancy
The Valsalva maneuver should be

@ Poorly controlled hypertension avoided at all costs because breath
holding increases both heart rate and

: : blood pressure and can decrease
@ Poorly controlled seizure disorder splanchnic blood flow and uterine

@® Poorly controlled hyperthyroidism perfusion (81), which can potentially
be dangerous to the fetus. Expectant
mothers should be instructed to
breathe out on the concentric portion

@ Orthopedic limitations

Derived from guidelines provided by the Canadian Society for Exercise Physiology (Canadian
Society for Exercise Physiology [CSEP]. Physical Activity Readiness Medical Examination for
Pregnancy [PARmed-X for Pregnancyl. Available from CSEP, Ottawa, Canada, 1996).

Table 3
Static core exercise descriptions

@® Plank: Lie on your stomach with your palms on the floor, feet together, and spine in a neutral position. Lift your body up on your
forearms and toes, keeping your body as straight as possible. Maintain this position for as long as possible and challenge
yourself to maintain longer periods in the plank position.

@ Bird dog: Assume an all-fours position, chin up, spine in a neutral position. Simultaneously extend your right leg and left arm, so
they are parallel to the floor. Hold this position for as long as possible and then repeat with the opposite arm and leg.

@® Side bridge: Lie on your right side, legs straight, right palm on the floor, feet stacked one on top of the other. Straighten your
right arm, keeping it in line with shoulder, and place your free hand on your opposite shoulder. Hold this position for as long as
possible and then repeat on the opposite side.

Strength and Conditioning Journal | www.nsca-lift.org _

Copvriaht © Linppincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.



of each dynamic movement and inhale
on the eccentric action; during static
exercises, breathing should be regi-
mented throughout the duration of
exercise (82).

Repetition speed should be slow to
moderate, taking approximately 2 sec-
onds on the concentric action and 3
seconds on the eccentric action. Given
that motionless standing tends to cause
pooling of venous blood and can
decrease cardiac output, it is best to
stay active between sets (81,3). This
can be accomplished by walking
around the room or performing light
dynamic stretching movements.

Prenatal exercise should always begin
with a light warm-up and end with
a brief cooldown. Generally, 5-10
minutes of light cardiovascular activity
is generally sufficient for both the
components. It is best to exercise
after meals to avoid hypoglycemia.
Most importantly, it is essential to be
aware of the warning signs to stop
exercise should adverse symptoms
arise (Table 4).

SPECIFIC EXERCISE GUIDELINES
FOR PREGNANCY

The first trimester is the most impor-
tant period for fetal growth, including
development of limbs and internal
organs. During this time, major phys-
iological changes take place without
significant changes in maternal anthro-
pometry (11). While blood volume
expands and the uterus enlarges,
weight gain averages less than 4.5
kilograms. Thus, there generally is no
need to modify exercises based on
morphological considerations.

Despite evidence that maternal exercise-
induced hyperthermia is not a concern,
it is nevertheless prudent to take pre-
cautionary measures and avoid large
increases in body temperature while
exercising during pregnancy (81). This
can be facilitated by wearing loose-
fitting clothing and making sure the
training environment is cool and well
ventilated. Moreover, it is essential to
keep well hydrated throughout exercise
to increase heat dissipation. Consuming
8 oz of water before training and then an

Table 4
Warning signs to terminate exercise session

@ Vaginal bleeding

@ Dyspnea before exertion
@ Dizziness

® Headache

@® Chest pain

® Muscle weakness

@ Calf pain or swelling (r/o thrombophlebitis)

® Preterm labor
® Decreased fetal movement

® Amniotic fluid leakage

Derived from guidelines provided by the Canadian Society for Exercise Physiology (Canadian
Society for Exercise Physiology [CSEP]. Physical Activity Readiness Medical Examination for
Pregnancy [PARmed-X for Pregnancy]. Available from CSEP, Ottawa, Canada, 1996).

additional 8 oz for every 15 minutes of
exercise is a good rule of thumb to
maintain fluid balance. Any loss of
weight after exercise is due to water
loss and should be replaced with fluid in
the post-exercise period at an amount
equating to 1 pt of fluid per pound of
weight lost (3).

Secretion of relaxin increases signifi-
cantly during the first trimester, causing
joints to become less stable (3). Hence, it
is particularly important for the preg-
nant woman to use proper form during
exercise. Ballistic movements should be
avoided as they can heighten the
possibility of strains and tears of muscles,
tendons, and ligaments. Accordingly,
Olympic exercises, such as cleans and
snatches, are contraindicated because
they are high-intensity plyometrics.

The first trimester is often complicated
by nausea, vomiting, and excessive
fatigue. These maladies can have a pro-
found effect on a woman’s ability to
exercise, and exercise intensity there-
fore should be modified accordingly.
When in doubt, it is best to err on the
side of caution. Table 5 provides
a sample resistance training routine
that can be employed during the first
trimester. Note that many other exer-
cises can be substituted, provided that
proper guidelines are followed.
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Significant changes in body habitus take
place throughout the second and third
trimesters, with weight gain averaging
22-35 pounds. Compounding matters,
weight gain is centered about the
midsection, altering posture and center
of gravity (62). This can make the
execution of many exercises difficult or
impossible to perform. Breathing can
become more difficult due to the fetus
pressing on the diaphragm (3). It
therefore can be necessary to modify
exercises to suit a woman’s comfort
level. If necessary, towels and pillows
can be used to facilitate performance.

Several exercise-related restrictions are
warranted at the onset of the second
trimester. First, the supine position
should be avoided as it tends to
obstruct venous return from the uterus
compressing the vena cava. This can
decrease cardiac output and result in
orthostatic hypotension (4).

Second, exercises that require forward
flexion at hips and/or waist should be
avoided after the first trimester. The
pregnant woman’s uneven weight dis-
tribution tends to make these moves
awkward and places increased stress
on the lumbar region (60). They also
can result in dizziness and/or heart-
burn. As an alternative, a modified all-
fours position (knees and elbows on



Table 5
Sample routine for first trimester

Muscle group Exercise Sets Repetitions
Back Lat pull-down 2-3 10-15
Shoulders Shoulder press 2-3 10-15
Chest Dumbbell chest press 2-3 10-15
Biceps Concentration curl 2-3 10-15
Triceps Lying triceps extension 2-3 10-15
Frontal thighs Lunge 2-3 10-15
Glutes/hamstrings Stiff-legged deadlift 2-3 10-15
Calves Toe press 2-3 10-15
Core Crunch 2-3 10-15
Core Plank 2-3 Timed
Core Side bridge 2-3 Timed

floor) can be employed to target the
gluteal muscles and hamstrings (71).

Finally, overhead lifting exercises
should be avoided after the first tri-
mester. Postural changes can place
excessive stress on the lower back,
and overhead movements tend to
exacerbate lumbar stresses. Front rai-
ses, lateral raises, and reverse flies can
be substituted for shoulder presses to
work the deltoid and rotator cuff
muscles (71). Table 6 provides a sample

routine that can be employed during
the second and third trimesters. Note
that many other exercises can be
substituted, provided that proper
guidelines are followed.

CONCLUSION

Maternal fitness is essential to the
health and wellness of expectant
mothers. Resistance training, in partic-
ular, can provide a plethora of physi-
ological and psychological maternal

Table 6
Sample routine for second and third trimesters

benefits as well as helping to improve
functional ability throughout the term.
By following proper guidelines, a preg-
nant women can safely engage in
a comprehensive resistance training
program. Physician’s clearance should
always be obtained to rule out any
contraindications before commencing
a routine. To derive optimal benefits,
exercises should be carried out in all 3
planes of movement with an emphasis
on core stability. One to 3 sets of 10-15
reps is suggested, taking approximately
2 minutes rest between sets. In the
absence of any complication or con-
traindication, there appears to be no
reason that in most cases training
cannot continue until immediately
before delivery.

Brad
Schoenfeld 75
a lecturer in the
exercise science
department at
Lehman College
and the President
of Global Fitness Services, Scarsdale, NY.

REFERENCES
1. ACOG Committee Obstetric Practice.
ACOG Committee Opinion, No. 267,
January 2002: Exercise during pregnancy
and the postpartum period. Obstet
Gynecol 99: 171-173, 2002.

2. Aittasalo M, Pasanen M, Fogelholm M,
Kinnunen Tl, Ojala K, and Luoto R. Physical
activity counseling in maternity and child

Muscle group Exercise Sets Repetitions health care—A controlled trial. BMC
Womens Health 14: 14, 2008.
— Selies (60 Uas Rals 3. Artal R and O'Toole M. Guidelines of the
Shoulders Lateral raise 1-3 10-15 American College of Obstetricians and
Gynecologists for exercise during
Chest Seated machine chest press 1-3 10-15 pregnancy and the postpartum period. Br J
. Sports Med 37: 6-12, 2003.
Biceps Dumbbell curl 1-3 10-15 ports e
4. Avery ND, Stocking KD, Tranmer JE, Davies
Triceps Triceps kickback 1-3 10-15 GA, and Wolfe LA. Fetal responses to
. maternal strength conditioning in late
Frontal thighs Dumbbell squat 1-3 10-15 gestation. Can J Appl Physiol 24: 362~
Glutes/hamstrings Cable back kick 1-3 10-15 376, 1999.
. £ rai 5. Baechle T, Earle R, and Wathen D.
Calves Standing calf raise 1-3 10-15 Resistance training. In: Essentials of
Core Plank 1-3 Timed Strength Training and Conditioning (3rd).
Baechle T and Earle R, eds. Champaign, IL:
Core Bird dog 1-3 Timed Human Kinetics, 2008. pp. 381-412.
Core Side bridge 1-3 Timed 6. Barakat R, Lucia A, and Ruiz JR. Resistance

exercise training during pregnancy and

Strength and Conditioning Journal | www.nsca-lift.org m

Copyright © Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.



10.
11.

12.
13.

14.
15.

16.
17.

18.

19.

20.

m VOLUME 33 | NUMBER 5 | OCTOBER 2011

Copvright © Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.

newborn’s birth size: A randomised
controlled trial. Int J Obes (Lond) 33:
1048-1057, 2009.

Barakat R, Ruiz JR, Stirling JR, Zakynthinaki
M, and Lucia A. Type of delivery is not
affected by light resistance and toning
exercise training during pregnancy: A
randomized controlled trial. Am J Obstet
Gynecol 201: 590, e1-e6, 2009.

Barakat R, Stirling JR, and Lucia A. Does
exercise training during pregnancy affect
gestational age? A randomised controlled
trial. Br J Sports Med 42: 674-678,
2008.

Bartlett RM. Introduction to Sports
Biomechanics. London, England: E & FN
Spon, 1997. pp. 28.

Berkowitz GS, Kelsey JL, Holford TR, and
Berkowitz RL. Physical activity and the risk
of spontaneous preterm delivery. J Reprod
Med 28: 581-588, 1983.

Blackburn ST. Maternal, Fetal and
Neonatal Physiology: A Clinical
Perspective (3rd ed). Philadelphia, PA:
Saunders, 2007. pp. 70-71.

Boscaglia N, Skouteris H, and Wertheim
EH. Changes in body image satisfaction
during pregnancy: A comparison of high
exercising and low exercising women. Aust
N Z J Obstet Gynaecol 43: 41-45, 20083.

Brankston GN, Mitchell BF, Ryan EA, and
Okun NB. Resistance exercise decreases
the need for insulin in overweight women
with gestational diabetes mellitus. Am J
Obstet Gynecol 190: 188-193, 2004.

Clapp JF. The course of labor after
endurance exercise during pregnancy. Am
J Obstet Gynecol 163(Pt 1): 1799-
1805,1990.

Clapp JF. The changing thermal response
to endurance exercise during pregnancy.
Am J Obstet Gynecol 165(Pt 1): 1684—
1689, 1991.

Clapp JF. Exercise and fetal health. J Dev
Physiol 15: 9-14, 1991.

Clapp JF. Exercise in pregnancy: Good,
bad, or indifferent? Curr Obstet Med 2:
25-49, 1993.

Clapp JF. Exercise during pregnancy—A
clinical update. Clin Sports Med 19: 273—
286, 2000.

Clapp JF. The effects of maternal exercise
on fetal oxygenation and feto-placental
growth. Eur J Obstet Gynecol Reprod Biol
110(Suppl 1): S80-S85, 2003.

Clapp JF and Capeless EL. Neonatal
morphometrics after endurance exercise
during pregnancy. Am J Obstet Gynecol
163(Pt 1): 1805-1811,1990.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Clapp JF and Little KD. Effect of
recreational exercise on pregnancy weight
gain and subcutaneous fat deposition. Med
Sci Sports Exerc 27: 170-177, 1995.

Clapp JF Ill. The effects of maternal
exercise on early pregnancy outcome. Am J
Obstet Gynecol 161: 1453-1457, 1989.

Clapp JF, Kim H, Burciu B, and Lopez B.
Beginning regular exercise in early
pregnancy: Effect on feto-placental growth.
Am J Obstet Gynecol 183: 1484-1488,
2000.

Da Costa D, Rippen N, and Dritsa M. Self-
reported leisure-time physical activity
during pregnancy and relationship to
psychological well-being. J Psychosom
Obstet Gynaecol 24: 111-119, 2003.

Dempsey JC, Butler CL, Sorensen TK, Lee
I-M, Thompson ML, Miller RS, Frederick 1O,
and Williams MA. A case-control study of
maternal recreational physical activity and
risk of gestational diabetes mellitus.
Diabetes Res Clin Pract 66: 203-215,
2004.

Dewey KG and McCrory MA. Effects of
dieting and physical activity on pregnancy
and lactation. Am J Clin Nutr 59(2 Suppl):
446S-452S, 1994.

Dye TD, Knox KL, Artal R, Aubry RH, and
Wojtowycz MA. Physical activity, obesity,

and diabetes in pregnancy. Am J Epidemiol
146: 961-965, 1997.

Ezmerli NM. Exercise in pregnancy. Prim
Care Update Ob Gyns 7: 260-265, 2000.

Fleck SJ and Falkel JE. Value of resistance
training for the reduction of sports injuries.
Sports Med 3: 61-68, 1986.

Garshasbi A and Faghih Zadeh S. The
effect of exercise on the intensity of low
back pain in pregnant women. Int J
Gynaecol Obstet 88: 271-275, 2005.

Goodwin A, Astbury J, and McMeeken J.
Body image and psychological well-being
in pregnancy. A comparison of exercisers
and non-exercisers. Aust N Z J Obstet
Gynaecol 40: 442-447, 2000.

Haas JS, Jackson RA, Fuentes-Afflick E,
Stewart AL, Dean ML, Brawarsky P, and
Escobar GJ. Changes in the health status
of women during and after pregnancy.

J Gen Intern Med 20: 45-51, 2005.

Hall DC and Kaufmann DA. Effects of
aerobic and strength conditioning on
pregnancy outcomes. Am J Obstet
Gynecol 157: 1199-1203, 1987.

Haskell WL, Lee IM, Pate RR, Powell KE,
Blair SN, Franklin BA, Macera CA, Heath
GW, Thompson PD, and Bauman A.

Physical activity and public health. Updated

35.

36.

37.

38.

39.

40.

41.

42,

43.

44,

45.

46.

recommendation for adults from the
American College of Sports Medicine and
the American Heart Association.
Circulation 116:1081-1093, 2007.

Hausenblas HA, Brewer BW, Van Raalte
JL, Cook BJ, Symons Downs D, Weis CA,
Nigg C, and Cruz A. Development and
evaluation of a multimedia CD-ROM for
exercise during pregnancy and
postpartum. Patient Educ Couns 70:
215-219, 2008.

Jackson MR, Gott P, and Lye SJ. The
effects of maternal aerobic exercise on
human placental development: Placental
volumetric composition and surface areas.
Placenta 16: 179-191, 1995.

Jones RL, Botti JJ, Anderson WM, and
Bennett NL. Thermoregulation during
aerobic exercise in pregnancy. Obstet
Gynecol 65: 340-345, 1985.

Kardel KR. Effects of intense training
during and after pregnancy in top-level
athletes. Scand J Med Sci Sports 15: 79—
86, 2005.

Kardel KR and Kase T. Training in pregnant
women: Effects on fetal development and
birth. Am J Obstet Gynecol 178: 280-286,
1998.

Kihlstrand M, Stenman B, Nilsson S, and
Axelsson O. Water-gymnastics reduced
the intensity of back/low back pain in
pregnant women. Acta Obstet Gynecol
Scand 78: 180-185, 1999.

Kinnunen Tl, Pasanen M, Aittasalo M,
Fogelholm M, Hilakivi-Clarke L,
Weiderpass E, Luoto R. Preventing
excessive weight gain during pregnancy—A
controlled trial in primary health care. Eur J
Clin Nutr 61: 884-891, 2007.

Klebanoff MA, Shiono PH, and Carey JC.
The effect of physical activity during
pregnancy on preterm delivery and birth
weight. Am J Obstet Gynecol 163(Pt 1):
1450-1456, 1990.

Koniak-Griffin D. Aerobic exercise,
psychological well-being, and physical
discomforts during adolescent
pregnancy. Res Nurs Health 17: 253—
263, 1994,

Kristiansson P, Svardsudd K, and von
Schoultz B. Back pain during pregnancy: A
prospective study. Spine (Phila Pa 1976)
21: 702-709, 1996.

Larsson L and Lindqvist PG. Low-impact
exercise during pregnancy—A study of
safety. Acta Obstet Gynecol Scand 84:
34-38, 2005.

Latka M, Kline J, and Hatch M. Exercise and
spontaneous abortion of known karyotype.
Epidemiology 10: 73-75, 1999.



47.

48.

49.

50.

51.

52.

53.

54,

55.

56.

57.

58.

59.

Liu J, Laditka JN, Mayer-Davis EJ, and Pate
RR. Does physical activity during
pregnancy reduce risk of gestational
diabetes among previously inactive
women? Birth 35: 189-196, 2008.

MacDougall JD, Gibala MJ, Tarnopolsky
MA, MacDonald JR, Interisano SA, and
Yarasheski KE. The time course for
elevated muscle protein synthesis following
heavy resistance exercise. Can J Appl
Physiol 20: 480-486, 1995.

Madsen M, Jorgensen T, Jensen ML, Juhl
M, Olsen J, Andersen P, and Nybo
Andersen A. Leisure time physical exercise
during pregnancy and the risk of
miscarriage: A study within the Danish
National Birth Cohort. BJOG 114: 1419-
1426, 2007.

Magann EF, Evans SF, Weitz B, and
Newnham J. Antepartum, intrapartum, and
neonatal significance of exercise on healthy
low-risk pregnant working women. Obstet
Gynecol 99: 466-472, 2002.

Marcoux S, Brisson J, and Fabia J. The
effect of leisure time physical activity on the
risk of pre-eclampsia and gestational
hypertension. J Epidemiol Community
Health 43: 147-152, 1989.

Martinsen EW. Physical activity in the
prevention and treatment of anxiety and
depression. Nord J Psychiatry 62(Suppl
47): 256-29, 2008.

Marquez-Sterling S, Perry AC, Kaplan TA,
Halberstein RA, and Signorile JF. Physical
and psychological changes with vigorous
exercise in sedentary primigravidae. Med
Sci Sports Exerc 32: 568-62, 2000.

McGill SM. Low Back Disorders: Evidence
Based Prevention and Rehabilitation.
Champaign, IL: Human Kinetics, 2002.

McMurray RG, Mottola MF, Wolfe LA, Artal
R, Millar L, and Pivarnik JM. Recent
advances in understanding maternal and
fetal responses to exercise. Med Sci
Sports Exerc 25: 1305-1321, 1993.

Moore DS. The body image in pregnancy.
J Nurse Midwifery 22: 17-27, 1978.

Nordhagen IH and Sundgot-Borgen J.
Physical activity among pregnant women in
relation to pregnancy-related complaints
and symptoms of depression. Tidsskr Nor
Laegeforen 122: 470-474, 2002.

Ohlin A and Rossner S. Trends in eating
patterns, physical activity and socio-
demographic factors in relation to
postpartum body weight development. BrJ
Nutr 71: 457-470, 1994.

Oken E, Ning Y, Rifas-Shiman SL, Radesky
JS, Rich-Edwards JW, and Gillman MW.
Associations of physical activity and

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

inactivity before and during pregnancy with
glucose tolerance. Obstet Gynecol 108:
1200-1207, 2006.

Ostgaard HC, Roos-Hansson E, and
Zetherstrom G. Regression of back and
posterior pelvic pain after pregnancy. Spine
(Phila Pa 1976) 21: 2777-2780, 1996.

Paluska SA and Schwenk TK. Physical
activity and mental health: Current
concepts. Sports Med 29: 167-180,
2000.

Perkins J, Hammer R, and Loubert PV.
Identification and management of
pregnancy-related low back pain. J Nurse
Midwifery 43: 331-340, 1998.

Pettitt DJ, Nelson RG, Saad MF, Bennett
PH, and Knowler WC. Diabetes and
obesity in the offspring of Pima Indian
women with diabetes during pregnancy.
Diabetes Care 16: 310-314, 1993.

Pivarnik JM, Chambliss HO, Clapp JF,
Dugan SA, Hatch MC, Lovelady CA,
Mottola MR, and Williams MA. Impact of
physical activity during pregnancy and
postpartum on chronic disease risk. Med
Sci Sport Exer 38: 989-1006, 2006.

Polman R, Kaiseler M, Borkoles E. Effect of
a single bout of exercise on the mood of
pregnant women. J Sports Med Phys
Fitness 47: 103-111, 2007.

Polley BA, Wing RR, Sims CJ. Randomized
controlled trial to prevent excessive weight
gain in pregnant women. Int J Obes Relat
Metab Disord 26: 1494-1502, 2002.

Poudevigne MS and O'Connor PJ. A
review of physical activity patterns in
pregnant women and their relationship to
psychological health. Sports Med 36: 19—
38, 2006.

Rabkin CS, Anderson HR, Bland JM,
Brooke OG, Chamberlain G, and Peacock
JL. Maternal activity and birth weight: A
prospective, population-based study. Am J
Epidemiol 131: 522-531, 1990.

Rooney Bl and Schauberger CW. Excess
pregnancy weight gain and long-term
obesity: One decade later. Obstet Gynecol
100: 245-252, 2002.

Royal College of Obstetrics and
Gynecologists. Exercise in Pregnancy.
RCOG Statement 4: 1-6, 2006.

Schoenfeld B. Fit for two: How to stay fit
during and after pregnancy. Am Fitness 18:
26-29, 2000.

Sorensen TK, Williams MA, Lee IM,
Dashow EE, Thompson ML, and Luthy DA.
Recreational physical activity during
pregnancy and risk of preeclampsia.
Hypertension 41: 1273-1280, 2003.

Strength and Conditioning Journal | www.nsca-lift.org m

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

Sternfeld B, Quesenberry CP, Eskanazi B,
and Newman LA. Exercise during
pregnancy and pregnancy outcome. Med
Sci Sports Exerc 27: 634-640, 1995.

Stevenson L. Exercise in pregnancy. Part 1:
Update on pathophysiology. Can Family
Physician 43: 97-104, 1997.

Stone MH. Implications for connective
tissue and bone alterations resulting from
resistance exercise training. Med Sci
Sports Exerc 20(5 Suppl): S162-S168,
1988.

Strang VR and Sullivan PL. Body image
attitudes during pregnancy and the
postpartum period. J Obstet Gynecol
Neonatal Nurs 14: 332-337, 1985.

Suputtitada A, Wacharapreechanont T,
and Chaisayan P. Effect of the “sitting
pelvic tilt exercise” during the third
trimester in primigravidas on back pain.
J Med Assoc Thai 85(Suppl 1): S170-
S$179, 2002.

Trost SG, Owen N, Bauman AE, Sallis JF,
and Brown W. Correlates of adults’
participation in physical activity: Review
and update. Med Sci Sports Exerc 34:
1996-2001, 2002.

Vladutiu CJ, Evenson KR, and Marshall SW.
Physical activity and injuries during
pregnancy. J Phys Act Health 7: 761-769,
2010.

Wallace AM, Boyer DB, Dan A, and
Holm K. Aerobic exercise, maternal self-
esteem, and physical discomforts during
pregnancy. J Nurse Midwifery 31: 255—
262, 1986.

Wang TW and Apgar BS. Exercise during
pregnancy. Am Fam Physician 57: 1846—
1852,1998.

Wescott WL and Feigenbaum AD. Clients
who are pregnant, older, or preadolescent.
In: NSCA's Essentials of Personal Training.
Earle R and Baechle TR, eds. Champaign,
IL: Human Kinetics, 2004. pp. 464.

Weissgerber TL, Wolfe LA, and Davies
GA. The role of regular physical activity in
preeclampsia prevention. Med Sci Sports
Exerc 36: 2024-2031, 2004.

Wise LA, Adams-Campbell LL, Palmer JR,
and Rosenberg L. Leisure time physical
activity in relation to depressive symptoms
in the Black Women's Health Study. Ann
Behav Med 32: 68-76, 2006.

Wolfe LA and Davies GA. Canadian
guidelines for exercise in pregnancy. Clin
Obstet Gynecol 46: 488-495, 2003.

Zhang J and Savitz DA. Exercise during
pregnancy among US women. Ann
Epidemiol 6: 53-59, 1996.

Copvriaht © Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.



