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The purpose of this article is to review the literature regarding physical therapy 
services for pregnant women. Specific services discussed are 1) posture evalu
ation, 2) treatment of musculoskeletal dysfunction, 3) stress management through 
relaxation training, and 4) exercise physiology application. Increased education 
of physical therapists about the specific needs of pregnant women will enhance 
the quality of physical therapy that obstetrical patients receive. 
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Pregnant women who experience 
pain or disability during their childbear-
ing months may consult a physical ther
apist for relief. Physical therapists' ex
tensive experience in educating clients, 
treating patients with musculoskeletal 
dysfunction, and applying the principles 
of exercise physiology makes them well 
suited to treat obstetrical clients. Physi
cal therapists have many services to offer 
pregnant women, but some therapists 
may need further education about how 
to adapt their treatment to pregnant 
women. 

The purpose of this article is to help 
physical therapists in general practice to 
better assess and treat the musculoskel
etal problems associated with preg
nancy. We will review the literature pri
marily from the last decade to examine 
how physical therapists can help obstet
rical clients, specifically during preg
nancy. This article focuses on posture 
evaluation, musculoskeletal dysfunc
tion, stress management, and exercise 
physiology. 

POSTURE EVALUATION 
Postural changes occur during preg

nancy because of weight gain distributed 
primarily in the breasts and abdomen 
and laxity in ligamentous and connec
tive tissue caused by hormonal 
changes.1,2 The postural changes of preg
nancy are not often pathological, but 
unchecked postural changes may lead to 
acute or chronic low back pain syn
drome. Evaluation and postural reedu
cation are necessary to prevent such se
quelae.3 Little reports three common 
changes in the posture of pregnant 
women that may lead to chronic pain: 
1) increased lordosis in the cervical and 
lumbar region, 2) protraction of the 
shoulder girdle, and 3) hyperextension 
of the knees.4 Increased awareness and 
correction of postural changes by the 
patient could prevent long-term prob
lems. A detailed gait analysis may be 
indicated to rule out abnormalities ex
acerbated by pregnancy. 

Shrock describes the loosening of the 
abdominal fascia early in pregnancy that 
allows the abdominal muscles to begin 
stretching before the uterus has grown 
sufficiently to produce a bulging abdo
men.2 When the abdominal muscles are 
lax, the result may be an increased lum
bar lordosis, shortened paravertebral 
muscles, and decreased uterine support. 
Abdominal strengthening exercises to 
prevent these problems are most effec
tive when begun early in pregnancy. As 
the muscles continue to be held in a 
lengthened position by the enlarging 
uterus, it becomes increasingly difficult 
to effect any increase in strength.5 

The posterior pelvic tilt is the univer
sal exercise of choice for abdominal ton
ing in the pregnant woman. The exercise 
is taught in various positions, but the 
supine position is often avoided during 

late pregnancy because of compression 
of the inferior vena cava by fetal weight 
in some women.6 Shearer states that the 
posterior pelvic tilt strengthens primar
ily the external oblique muscles. He also 
points out, however, that although ab
dominal musculature and lumbar sup
port are essential during pregnancy, not 
all pregnant women are deficient in 
these areas, and some pregnant women 
need not perform pelvic tilts.7 The phys
ical therapist must discriminate between 
low back pain resulting from the added 
weight and postural changes of preg
nancy and pain caused by true lumbar 
or sacroiliac dysfunction. 

EDUCATION FOR ACTIVITIES 
OF DAILY LIVING 

In a recent survey of 200 women, 56% 
of the respondents reported experienc
ing low back pain during their preg
nancy.8 To prevent or relieve low back 
pain, pregnant women should be reed
ucated regarding the performance of 
daily activities in a safe manner. In 
childbirth education classes and in the 
clinic, physical therapists should in
struct pregnant clients to wear low heels, 
use a firm mattress, and use standard 
back protection measures when lifting 
or changing positions. Education re
garding proper positioning may be nec
essary for tasks performed in the home 
and work place. Avoiding prolonged 
standing, which may accentuate the nor
mal lumbar curve, and providing low 
back support with a lumbar roll while 
sitting are two ways to protect the back 
from undue strain. 

Persistent back pain not relieved by 
these measures may require an orthosis. 
In a study of 20 pregnant women with 
severe back pain, Heckman reported 
that 75% of the women obtained relief 
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by wearing a trochanter belt or a lum
bosacral corset with an adjustable ab
dominal panel.9 An orthosis, however, 
does not substitute for abdominal 
strengthening exercises and may ac
tually weaken abdominal muscles with 
overuse. 

MUSCULOSKELETAL 
DYSFUNCTION 

Physical therapists can combine pa
tient education with therapeutic modal
ities to relieve discomfort related to 
pregnancy. Back pain, calf cramps, car
pal tunnel syndrome, and varicosit
ies are some pregnancy-related discom
forts that may be treated by physical 
therapists. 

Common therapeutic modalities or 
treatments used in the clinic for the 
general population include joint and 
soft tissue mobilization, manual and 
mechanical traction, the McKenzie ap
proach to back care,10 massage, moist 
heat, diathermy, ultrasound, transcuta
neous electrical nerve stimulation, and 
whirlpool. Many cautions are war
ranted, however, when applying these 
modalities to an obstetrical patient. 

Joint mobilization should be used 
with caution secondary to the loosening 
effect of relaxin on the joint and liga
ment capsule. Some authorities, such as 
Maitland11 and Saunders,12 consider 
pregnancy, especially during the last 
months, to be a complete contraindica
tion to manual traction. McKenzie's10 

prone-lying lumbar extension exercises 
would be difficult to perform during the 
last two trimesters of pregnancy and 
could aggravate the tendency toward in
creased lumbar lordosis. Because of the 
decreased support of the abdominal 
muscles during pregnancy, obstetrical 
physical therapists usually recommend 
avoidance of any positions or exercises 
that would increase lumbar lordosis. 

Treatments such as massage and 
moist heat benefit tight muscles by in
creasing the blood supply and facilitat
ing relaxation. Massage and moist heat 
are contraindicated, however, if the 
woman has additional medical prob
lems (eg, thrombophlebitis).1314 Thera
peutic diathermy, ultrasound, and other 
electrical modalities have not been 
proven safe for use during pregnancy 
and must be considered to be contrain
dicated. Transcutaneous electrical nerve 
stimulation must also be considered to 
be contraindicated for use during preg
nancy until its short- and long-term ef
fects on the fetus have been documented 

sufficiently.15 Whirlpools, Hubbard 
tanks, and saunas should be used with 
caution, and water temperature must be 
monitored carefully. Internal tempera
ture increases of 1°F or more may ex
pose the fetus to extreme heat and inter
fere with cell division.16 

Calf cramps have been reported to 
occur in 15% to 30% of all pregnant 
women and may be caused by direct 
pressure on nerve roots, referred pain, 
ischemia of neural elements, or deficien
cies in calcium or magnesium.8,9 Calf 
cramps can be relieved by two therapeu
tic stretches that can be performed easily 
in the clinic and taught to the patient as 
a self-treatment technique: 1) active calf 
stretching while leaning against a wall 
and 2) passive stretching of the gastroc
nemius heel cord by a partner.17 Avoid
ing pointing the toes may also prevent 
calf pain. 

A combination of numbness, tingling, 
and pain in the hands may occur during 
pregnancy. Often diagnosed as carpal 
tunnel syndrome, the pain can be severe 
and is due to compression of the median 
nerve at the wrist.18 The pain follows 
the distribution of the median nerve and 
affects the first three or four fingers with 
a frequency estimated as high as 30% of 
all pregnant women.19-21 Some research
ers suggest that relaxin is responsible for 
fluid retention that leads to increased 
pressure in the carpal tunnel. Splinting 
the wrist in a neutral position during 
sleep may relieve the pressure.13 Surgical 
release, however, is sometimes required 
if symptoms persist after pregnancy. 

Acrodysesthesia is differentiated from 
carpal tunnel syndrome by numbness 
and tingling in all fingers, not just fingers 
in the median nerve distribution. Acro
dysesthesia has been blamed on the 
shoulder protraction common in preg
nancy and can be relieved with postural 
reeducation.22 

Varicose veins (large distension of su
perficial veins) can cause discomfort and 
concern. Instructing the patient to avoid 
prolonged standing and constrictive 
clothing may help. Fitting a woman with 
supportive stockings, prescribing circu
lation exercises, and instructing her to 
avoid a knees-crossed position may also 
decrease the symptoms.22 

STRESS MANAGEMENT 
THROUGH RELAXATION 
TRAINING 

Discomforts such as insomnia, mi
graine headaches, or muscular tension 

may occur during pregnancy. These 
symptoms are treated commonly with 
medication in the nonpregnant woman, 
but pharmaceutical intervention is usu
ally contraindicated in pregnancy. Stress 
or tension is, in many cases, a causative 
or aggravating element. Relieving the 
symptoms of stress through the induc
tion of relaxation is the treatment of 
choice for pregnant women. 

Relaxation-training techniques range 
from simple and concrete to more com
plex and abstract methods. The most 
commonly used methods for pregnant 
women are physiological relaxation 
(Mitchell method 23), progressive relax
ation (as described by Jacobson24), 
breath awareness, guided imagery, au
togenic relaxation, and biofeedback. 

Many relaxation methods teach the 
pregnant woman how to cope with the 
discomforts of parturition. Effective re
laxation training can also help control 
the relative discomforts of pregnancy 
and daily living. Progressive relaxation, 
as described by Jacobson,24 is perhaps 
the most widely used relaxation method. 
The key principle is recognition of the 
presence of muscle tension. After a 
woman recognizes how muscles feel in 
the contracted state, she can then relax 
those muscles and note the resultant 
sensation of relaxation or heaviness. 

Physiological relaxation, or the 
Mitchell method, is based on the 
physiological phenomenon of reciprocal 
inhibition.23 A reflex motor action is 
demonstrated when the antagonists of a 
specific motion are inhibited during a 
voluntary contraction of the agonist.25 

In practice, no specific attention is di
rected to the tense muscle, but the in
dividual is asked to contract the oppo
site muscle group. 

Breathing techniques, or breath 
awareness, may be taught as a means of 
achieving relaxation. The individual is 
taught to become aware of each breath 
to the exclusion of all external stimuli. 
To enhance effectiveness, slow, deep 
breathing may be accompanied by 
thinking such words as "calm" on inspi
ration, and "relaxed" on expiration.26 

Guided imagery is a mental technique 
used to aid in relaxation. Individuals 
vary as to which sensations they are 
most attuned to. Some individuals re
spond more to a visual image, others to 
an auditory one, and others can imagine 
olfactory sensations most acutely.26 

Autogenic training was first devel
oped as a relaxation tool by Johannes 
H. Shultz, a German neurologist. A state 
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PRACTICE 
of deep relaxation is achieved with six 
exercises designed to elicit 1) a sensation 
of heaviness in the extremities, 2) a sen
sation of warmth in the extremities, 3) 
a regular heartbeat, 4) a steady breathing 
rate, 5) a sensation of warmth in the 
abdomen, and 6) a sensation of coolness 
in the forehead.26 

Biofeedback provides a method by 
which individuals can exert control over 
selected physiological functions.27 Bio
feedback is described as an outgrowth 
of the application of operant condition
ing, but cognition plays a crucial role. 
Equipment ranging from a simple ther
mometer to a complicated electromyo-
graph can be used to give immediate 
feedback on several physiological fac
tors (eg, temperature, heart rate, and 
respiration). 

EXERCISE PHYSIOLOGY 

Expertise in physiology, kinesiology, 
biomechanics, and therapeutic exercise 
enables the physical therapist to go be
yond a "generic" prenatal exercise pro
gram and prescribe exercises to meet the 
needs of each individual. After assessing 
posture, gait, and body mechanics and 
evaluating joint flexibility and muscle 
tone, the therapist can develop an indi
vidualized exercise program for the 
client. 

How does exercise affect the pregnant 
woman? The acute cardiovascular re
sponse of the pregnant woman to exer
cise appears to be 1) a slight increase in 
cardiac output during mild and moder
ate work, 2) a significant decrease in 
maximal cardiac output, 3) an increase 
in stroke volume at any given work load, 
and 4) a decreased maximal heart rate. 
No change in arteriovenous oxygen dif
ference during work has been reported 
between pregnant and nonpregnant 
women.28 The pulmonary responses of 
pregnant women to exercise compared 
with nonpregnant women include in
creased respiratory rate, increased min
ute ventilation, increased oxygen con
sumption, and a generally increased 
tidal volume.29,30 

Before prescribing exercises, the ther
apist should screen the patient for a 
history of pregnancy-related, cardiovas
cular, or musculoskeletal conditions 
that would contraindicate exercise. The 
American College of Obstetrics and 
Gynecology recommends that the max
imum heart rate of a pregnant woman 
during exercise should stay below 140 
bpm.31 Nonjarring activities (eg, walk

ing, stationary bicycling, and swim
ming) are generally thought to be the 
most beneficial.29 

Some authors have suggested that ex
ercise may trigger premature labor be
cause of a reported increase in uterine 
activity during exercise.32,33 Veille and 
co-workers, however, found no increase 
in the uterine activity of 17 women in 
their last eight weeks of pregnancy dur
ing either a running or stationary bicy
cling program.34 

Erdelyi questioned 172 postpartum 
athletes and found them to have a 
second stage (pushing stage) of labor 
that was about half the duration of 
that of nonathletes.35 The athletic group 
also experienced half the number of 
cesarean-section deliveries as the control 
group. Dale et al, however, reported that 
the effects of running produced no sig
nificant differences between 33 runners 
and 11 nonrunners in a control group 
with respect to length of labor and deliv
ery, incidence of obstetric complication, 
maternal weight gain, and neonatal 
delivery weight.36 After questioning 
the subjects and studying their med
ical charts, Dale et al noted a "trend 
in the runners, of failure to progress 
during labor" that resulted in an 
elevated cesarean-section rate over the 
nonrunners. 

Pomerance et al tested 54 pregnant 
women on a bicycle ergometer and as
signed them a physical fitness score. 
Based on the scores of 41 women who 
completed the study, the authors found 
no significant correlation between phys
ical fitness score and obstetrical compli
cations; length of labor in primiparas; 
and infant weight, length, and head cir
cumference at birth.37 Briend stated that 
physically fit women tend to have 
shorter labors.38 Little evidence in the 
literature, however, supports this claim. 
The literature on the physical fitness of 
women who are pregnant is conflicting, 
controversial, and incomplete.39 

The benefits of exercise in lessening 
either the length or complication of 
pregnancy or labor will remain conjec
ture until further controlled, valid re
search has been completed. Shrock 
wrote that "there is a strong relationship 
between physical and mental health, 
and exercise has generally been thought 
to have tremendous psychologic 
value."2 She also pointed out the added 
benefits of an increased sense of well-
being and confidence and an improve
ment in circulation, appetite, digestion, 
and elimination. Additional reasons 

that pregnant women should exercise 
are to improve posture, promote con
ditioning, stretch tight muscles, 
strengthen weak muscles for joint sup
port that may be lessened because of 
ligamentous loosening, relieve varicose 
veins, control weight gain, relieve back
ache, and achieve relaxation.5,17 

The pelvic floor muscles (ie, the leva
tor ani, urogenital diaphragm, and pel
vic outlet group of muscles) support the 
pelvic viscera and aid in controlling 
bowel and bladder function.40 Although 
these muscles are under voluntary con
trol, they are often poorly developed in 
many women in our society. Such mus
cle weakness may lead to genital pro
lapse, decreased ability to support the 
pregnant uterus, stress incontinence, 
slower rate of healing after an episi-
otomy, and decreased ability to actively 
relax the perineal floor during the sec
ond stage of labor. 

Performing the Kegel exercise (con
traction of the pelvic floor muscles) for 
five seconds (five sets of five exercises 
interspersed throughout the day) bene
fits the pregnant woman in many ways. 
Contraction of the levator ani muscle, 
specifically the pubococcygeal portion, 
leads to an increased awareness of the 
muscle, increased tone, improved sup
port of the pelvic organs, prevention of 
stress incontinence, and increased sex
ual awareness and satisfaction and can 
relieve symptoms of hemorrhoids and 
vulvar varicosities by relieving increased 
venous return.18,39,41 Many women may 
not know that they have voluntary con
trol of the pubococcygeus muscle. Maly 
found that 30% of women with stress 
incontinence in his study were unaware 
of the voluntary nature of this muscle.41 

Other exercises included in a prenatal 
program depend on the needs (both ob
jective and subjective) of the individual 
woman. Numerous books, tapes, and 
videos describe specific prenatal exercise 
programs. With a firm knowledge of 
biomechanics and kinesiology, the phys
ical therapist can evaluate each potential 
exercise in terms of its intended pur
pose, ease of performance, and safety 
for pregnant women. 

SUMMARY 

Physical therapists have many serv
ices to offer pregnant women. Providing 
postural reeducation, easing musculo
skeletal discomforts, teaching stress 
management, and prescribing exercises 
are some ways that physical therapists 
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can help pregnant patients. Physical 
therapy, unfortunately, is often under
utilized because of a lack of understand
ing about what physical therapists can 
provide for obstetrical clients. By in
creasing their awareness and under
standing of women's special needs dur
ing pregnancy, physical therapists can 
better individualize a treatment pro
gram to meet those needs. Therapists 
seeking additional guidelines are en
couraged to research the references pro
vided and to seek additional sources of 
information. 

This literature review informs physi
cal therapists of ways to adapt their 
treatments for pregnant patients. Con
tinued interest in obstetrics should gen
erate additional research to improve the 
quality of care and advice that physical 
therapists provide pregnant women. 
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