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For as the flowing water doeth not lightly corrupt, but that which 
standeth still/even so bodies exercised are for the more part more 
healthful, and such as be idle more subject to sicknesse.

To Cogan, 1584 (from O'Hara-May, 
1977,. Po 89)
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ABSTRACT

As more pregnant women are exercising during their pregnancies, 
they and their care givers are wondering what the effects of exercise are 
on the woman and infant.

Twenty-five women, in the third trimester of pregnancy, filled 
out a physical activity questionnaire. After the births of their babies, 
data were gathered from their hospital charts on labor and birth out

comes.
Analysis of covariance only showed that increased parity 

resulted in a shorter labor. The Pearson Correlation Coefficient showed 

that a high level positively correlated to backache and to the one- 
minute Apgar score. A high activity level inversely correlated to 
receiving Sparine, having vaginal tears with childbirth, feeling lonely, 
and infant birth weight.

viii



CHAPTER 1

INTRODUCTION

In recent years more people have become interested in physical 
activity/exercise and.physical fitness. Reasons for this increased 
interest have varied., ranging from the interest in mental, as well as 
physical,, health to the interest in "looking good." Regardless of moti
vation to exercise, people are discovering the possible panacea effects 
of exercise. They are also discovering that exercise is a fairly open 
field in which to participate. Most types of exercise are opened, in 
some form, to all people of any age, gender, or social status.

However, one group, with a seemingly renewed interest in exercise, 
has been generally excluded from the research and statistics of exercise. 
That group is pregnant women, who share a double problem, because they 
are women, traditionally known, as the "weaker sex," and, because they 
are pregnant, traditionally known as in a "delicate condition" or "time 

of confinement."

'Statement of the Problem
This study was designed to explore the exercise women do while 

pregnant and to seek a relationship between the amount of exercise they 
do and their pregnancy and labor outcomes and the initial health and 

weights of their babies.
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Purpose of the Study

The purposes of this study were:

1. To survey the types and amount of exercise done by the preg
nant women;

2. To determine if those women who were more active were more 
likely to have fewer complications of pregnancy and labor and to have 

a shorter labor;
3. To determine if those women who were more active reported 

fewer discomforts during pregnancy;
4. To determine if those women who were more active had less 

need of medications during labor;
*5. And, to determine if the women's activity levels seemed 

to be associated with their infants' weights or Apgar scores.

• Significance of the Problem

Among the possible reasons for the frequent absence of women 

participants in sports events may be Gillette and Haycock's (1976) note 
that in the 1930's, with the blessing of Mrs. Herbert Hoover, the National 
Association of Physical Education Teachers condemned intercollegiate 
competition for women as "uneducational." The group defended its attitude 

by claiming that young ladies might harm their reproductive organs.
The group did not express any concern for male reproductive organs, 
which are external, unlike the internal female reproductive organs, 

and more susceptible to contact during athletic endeavors. Gillette 
and Haycock also noted that historically, the medical profession alluded 
to physical harm caused to females through strenuous participation in



sports, although in some cultures, females toiled in fields or carried 
packs, heavier than their own weight, up steep Malaysian peaks. Former 
Olympic women's skiing captain Susy Chaffee was told by her head coach 
that skiing was "bad for the ovaries." Speed skater Sheila Young, after 
the cesarean birth of her child, was told by her physician that the 
reason for the cesarean birth was the development of Young's perineal 

muscles, which made it difficult for the baby to be born.
Various attitudes and advice about exercise during pregnancy

can be found in various literary forms. Scarlett O'Hara in Gone with
the Wind was chastised for her continuation of work during her pregnancy

o..it was positively indecent the way she kept on going about the 
streets when everyone knew she was pregnant. No respectable 
white woman and few negroes ever went outside their homes from 
the moment they first suspected they were with child and Mrs. 
Merriwether declared indignantly that from the way Scarlett was 
acting she was likely to have the baby on the public streets. 
(Mitchell, 1936, p. 668)

On television programs or in movies such as Gone with the Wind, a fall
by a pregnant woman frequently seems to induce miscarriage and even

sterility.
Although Bradley, in Husband-Coached Childbirth (1974), advocate 

exercise during pregnancy to prepare a woman for the athletic event 

of labor and birth, obstetrical textbooks such as Williams Obstetrics 
(Pritchard and MacDonald, 1976), often devote only a short, vague para
graph to exercise, amid the chapters devoted to fetal monitoring, episio 

tomies, and medications during labor.
In the few books and pamphlets on exercise during pregnancy 

and postpartum, the exercises demonstrated, or advocated, frequently



are similar to. those for postoperative patients, which could be seen 

as a perpetuation of pregnancy as a sickness rather than as a positive 
statement of health. Pregnancy offers a unique time of health concern 6 
by a woman because of her own bodily changes and because of the growth 
and development of the fetus within her. The consideration of exercise 
during pregnancy is a growing concern of pregnant women and subsequently 
of their physicians. Exercise may mean an added dimension in a healthy 
woman and baby, as well as a means to prepare a woman for one of the 
most challenging feats of her life, that of labor, which requires muscle 
work, proper ventilation, and discipline.

With the advent of women's liberation and the growing economic 
need for a family to have both the man and the woman working outside 
the home, pregnant women are more visible in our society, having greater 
freedom of movement. This is in contrast to other eras, when it was 
considered not only indecent, but dangerous, for a pregnant woman to 
venture outside of her own home. Such beliefs, along with ideas such 
as that a pregnant woman reaching above her head may cause the fetus 
to have the umbilical cord wrapped around his neck, do much to inhibit 
a woman's activity during pregnancy.

Definition of Terms 
Exercise : The functional activity of the muscles.
Aerobic exercise: Exercise that requires available muscle cells,

capable of high oxidative energy release, and adequate delivery of oxygen 
from the lungs to the muscles by the circulatory system. The longer



the duration of the activity, the greater will be the involvement of 
oxidative mechanisms (Knuttgen7 1979) .

Anaerobic exercise: Exercise whereby the energy released during
the activity is obtained without he involvement of oxygen because of 
the splitting of high energy phosphate compounds, adenosine triphosphate 
and creatinine phosphate. Activities less than three minutes in dura
tion usually depend on anaerobic energy release (Knuttgen, 1979).

Apgar scores: System of scoring an infant's condition at one
and five minutes after birth. Points (0-2) are given for heart rate, 
respiration7 muscle tone, color, and response to stimuli.

Conceptual Framework 
The conceptual framework for this study is based on the concepts 

of exercise and the physiology of exercise and on the concepts of the 
physiology of pregnancy and the physiology of labor. The study explored 
the potential effects of the physiological changes of exercise on the 
physiological changes of pregnancy and labor and on the fetus.

Physiological Responses to Exercise
According to Clarke (1975), with exercise the cardiac output, 

or flow rate, increases to try to supply the exercising muscles with 
blood. The heart rate and stoke volume also increase. With the increased 
heart rate, the rate of flow through the coronary system increases 
in response to the needs of the heart for oxygen. The peripheral blood 
flow also increases to the areas involved in exercise, while blood 
flow to the stomach, abdomen, and kidneys decreases. The blood flow 
to the skin increases to allow for cooling of the body during exercise.



With exercise there is skeletal muscle contraction and relaxa
tion. This causes a "milking" of the blood back toward the heart.
This is opposite to the action when standing, whereby blood pools in 
the lower extremities and can eventually result in varicosities. Muscle 
contraction does not require oxygen for initiation and is basically 
an anaerobic process. However, in order to continue contracting, the 
muscle needs a continuing supply of oxygen to provide more energy.

Lactic acid can result from the anaerobic state due to glycol
ysis, which provides energy temporarily to the muscle. Lactic acid, 
which is usually removed as a waste product in tyh blood from the muscle 
causes a decrease in blood pH.

During exercise, respirations usually increase as the body 
requires more oxygen. The lungs are capable of moving greater quantitie 
of air during exercise. Exercise increases the diffusing capacity 
of oxygen in the lung tissue because of the increased surface area 
and increased capillary dilatation.

Exercise can also be a factor in weight control and is reported 
by many exercise enthusiasts to reduce the appetite. Exercise may 
also aid elimination and improve overall muscle tone (Clarke. 1975).

Exercise has been shown to not only improve the physical well

being, but also to improve mental well-being. Marmorstein and Marmor- 
stein (1979) noted that the exact mechanism of why exercise helps to 
relieve anxiety, depression, and fatigue is not known, but cited the 
results from a study at the University of Wisconsin. This study showed 
exercise to increase oxygen consumption, to relieve muscle tension, 
and probably to exert a "synchronizing" effect on various systems of
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the body that have become "desynchronized11 from fatigue and tension 
(Geist, Klein, Eischens, and Paris, 1978).

Physiological Changes with Pregnancy
According to Shaver (1979), during pregnancy there is an in

creased body weight, not only due to the increased size of the uterus 
and the addition of a baby, placenta, and amniotic fluid, but also 
due to increased blood volume. With the increased weight, blood volume, 
metabolism, and fetal growth, there is an increased workload, and subse
quently , an increased cardiac output.

To compensate for a greater need for oxygen by the increasing 
number of cells and for the growing fetus and uterus, limiting diaphragm 
expansion, the pregnant woman hyperventilates.

Due to the growing fetus and uterus and due to the increase 
of progesterone accompanying pregnancy; gastric motility is slowed 
down, often giving rise to constipation.

With the added weight and pressure of the extremities, vari
cosities of the legs and hemorrhoids may occur or be exacerbated.

Near the end of pregnancy* the estrogens cause relaxation of 
pelvic joints and ligaments. The woman may experience more back discom
fort as the weight-bearing functions are performed by the sacroiliac.

The woman may also have trouble maintaining her balance due to a shift 
in her center of gravity with the increased weight and projection from 
her abdomen. According to Noble (1976, p. 4), "pregnancy accentuates 
some of the potential problems inherent in human evolutionary develop

ment. "



Hormonal involvement r the changes in appearance7 and the 
changing self-identity and self-image all contribute to mood swings 
and various emotional manifestations during pregnancy (Shaver, 1979).

Physiological Changes with Labor
For labor to occur the uterus must contract. The contracting 

uterus causes the cervix to dilate and to expel the fetus from the 
uterus.

It is unknown exactly why labor begins. Labor may possibly 
begin because of oxytocin stimulation of maternal or fetal origin, 
a drop in progesterone, the stretching of the uterus to its maximum 
size, reduced placental perfusion, or prostaglandins from the uterus 
(Pritchard and MacDonald, 1976).

According to Affonso and Harris (19 9), like other muscles, 
the contractility of the uterus is a function of actomyosin and calcium 
ions. Estrogens increase the binding of calcium in the cells and in
crease uterine excitability. Alpha and beta receptors of the autonomic 
nervous system also affect uterine contractility. Alpha receptors 
stimulate contractions and beta receptors suppress uterine contractions.

During labor uterine venous pressure rises markedly and uterine 
arterial pressure shows minimal changes. The increased uterine venous 

pressure increases venous return to the mother's heart and raises her 
cardiac output with contractions. The increased uterine venous pressure 

reduces uterine perfusion pressure. Uterine arterioles are compressed 
or constricted with contractions, which increase their resistance and, 

therefore, decrease uterine blood flow.



Drainage of blood from the intervillous space is decreased 
during contractions with the outflow "pooling" in the intervillous 
space to provide the fetus with reserve oxygen during the contraction.
The oxygen tension of the reserve drops with prolonged contractions.

Maternal metabolic acidosis often develops during labor due 
to the buildup of lactic and pyruvic acid due to the contracting muscles. 
In later labor especially, the woman tends to hyperventilate due to 
such various factors as fear, pain, apprehension, and some breathing 

patterns taught for coping during labor. This can compensate the meta
bolic acidosis, but can lead to respiratory alkalosis (Affonso and 

Harris, 1979).
In the first stage of labor, the upper portion of the vagina 

dilates by pressure of the membranes and he fetus. After the rupture 
of membranes, the pressure exerted by the fetus stretches the fibers 
of the levator ani and thins the central part of the perineum, which 
continues to stretch and thin, especially as the fetus moves through 
the vagina. Tearing of the perineal muscles or vagina may occur as 
the fetus moves through the vagina (Pritchard and MacDonald, 1976).

Fetus Physiology

A fertilized ovum begins to divide, or cleave, a few hours 

after the union of hte sperm and the ovum. This solid ball of cells 

enters the uterine cavity on the third or fourth day after fertiliza

tion. Implantation into the uterine cavity occurs around the sixth 

day after fertilization.
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The fetus' development occurs within the amniotic fluid which 

is within the amniotic sac, within the uterus, which in the first tri
mester is within the pelvis of the woman. Thus, there are several 
layers of protection between the fetus and the outside world. The 
fetus is supplied with nutrients and gas exchange and a means for waste 

disposal by the placenta (Harris, 1979).
The delivery of oxygen to the fetus through the placenta and 

umbilical cord depends on changes in the composition of maternal blood 
and in uterine blood flow. Adequate oxygenation of arterial blood 
entering the uterus may be assured by maternal hyperventilation, but 
the actual delivery of the oxygen depends on blood flow to the placental 

villi (Hytten and Leitch, 1971).
The fetal blood cells have greater affinity for oxygen than 

normal adult blood cells. The fetus needs a certain quantity of oxygen 

per minute but can tolerate and requires oxygen at low pressure. The 
fetus can reduce blood flow to the placenta when he partial pressure 
of oxygen is high (Panigel, 1962; Tominaga and Page, 1966).

Four protective devices to aid a fetus to ensure an adequate 
oxygen supply include: 1. the placenta arrests excess lactate and
oxidizes it by oxygen from highly oxidized phosphorus-containing nucleo

tides (Huckabee, 1962); 2. excess oxygen contracts and excess carbon 
dioxide dilates the placental vessels (Panigel, 1962; Tominaga and 
Page, 1966); 3. if a mother lives in an atmosphere of low oxygen ten
sion, such as in high altitudes, the placenta, if in early pregnancy, 
grows bigger in size and weight than a placenta at low altitudes
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(Prystowsky, 1960; Kruger and Arias, 1970); and 4. polycythemia, which 

increases the oxygen capacity, occurs in both mothers and, especially, 

fetuses at high altitudes (Barcroft, 1936).

Summary
From the physiological responses to exercise, it seems possible

/

.that exercise could affect pregnancy by increasing an already elevated 
cardiac output, improving peripheral blood flow, controlling weight 
gain, and improving gastric motility, muscle tone, and mental health.

Exercise could affect labor by improving muscle tone, possibly 
including perineal muscles, and accustoming a woman to the difficult 

work of labor.
Although the fetus seems protected from "external" effects 

of exercise, the fetus may be affected by "internal" changes due to 
exercise > such as altered oxygenation or blood flow.



CHAPTER 2

LITERATURE REVIEW

Included in this literature review are animal studies and human 

studies which seek to discover the effects of exercise or exercise

like states (for example, induced hyperventilation) on pregnant ewes , 

goats, sows, guinea pigs, humans, and their fetuses. Also included 

is a section on the effects of exercise on the mental health of adults, 

and cross-cultural practices.

Animal Studies

Curet, Orr, Rankin, and Ungerer (1976)> using pregnant ewes, 
evaluated the difference in fitness of those trained (treadmill walking 
at three miles per hour, for 45 to 60 minutes, two times per week for 
three weeks) and those not trained. For both groups, during treadmill 
walking, there was an elevated heart rate without a change in stroke 
volume. Also, for both groups, the total uterine blood flow did not 
change after exercise, but distribution was altered in favor of the 
placenta before and after exercise. The uterine blood flow increased 

to the cotyledons and decreased to the myometrium and endometrium.
The redistribution is attributed to compensation for the fetus. The 

blood flow to the kidneys did not change with exercise and the mean 

arterial pressure remained the same due to a decrease in peripheral 

resistance.

12



13
Orr, Ungerer, Will, Wernicke z and Curet. (1972) studied pregnant 

and nonpregnant ewes and also found the mean arterial pressure to remain 
the same during exercise with the carotid and iliac blood flow and 
cardiac output increasing. The uterine blood flow was not impaired 
except that there was an increase in uterine blood flow in nonpregnant 
ewes where there is usually a small flow of blood.

Dhindsa, Metcalfe, and Hummels (1978), using pygmy goats tread
mill walking, evaluated their resting hemodynamics and respiratory 

performances. They found some tissue to be relatively hypoxic during 
maternal exercise and suggested that the fetus shares this hypoxia 
and predicted reduced birth weight. However, although there was reduced 
weight of twins, triplets, and quadruplets born to the exercised goats, 
the weight of the singlets of the exercised goats was similar to that 
of those not exercised.

Dhindas and others also found greater pulse rate, cardiac out
put and oxygen consumption in pregnancy than postpartum, at rest and 
during exercise. The peripheral vascular resistance decreased during 
pregnancy and further decreased during exercise, especially in preg
nancy. The decreased peripheral vascular resistance during pregnancy 
resulted in lower resting arterial blood pressure. However, during 
exercise, despite the further decrease of peripheral vascular resistance, 
the blood pressure did not also further decrease, but rose somewhat 

due to the elevated cardiac output.
Emmanouilides, Hobel, Yashiro, and Klyman (1972), in exercising 

sheep on a treadmill, found elevated fetal pH and decreased fetal



partial pressure of carbon dioxide associated with maternal hyperventi
lation and respiratory alkalosis.- There was also a decrease in fetal 
partial pressure of oxygen and an increase in fetal heart rateo These 
changes were reversible after 30 minutes. The researchers suggested that 
the decrease in fetal oxygenation is due to decreased uterine blood flow, 
secondary to redistribution of regional blood flow associated with the 
decline in circulatory reserve of pregnant animals. The effects of ob
served moderate maternal and fetal respiratory alkalosis on oxygen 

affinities of maternal and fetal hemoglobin may also play a secondary role 
in oxygen transfer across the placenta. Emmanouilides and others also 
noted that the temporary reduction in fetal partial pressure of oxygen 
and partial pressure of carbon dioxide and the elevation in fetal pH is 
well tolerated if there is an intact umbilical circulation.

Moya, Morishima, Schnider, and James (1965) reported that 
maternal hyperventilation in guinea pigs and humans resulted in respira
tory alkalosis in the mother and fetal acidosis and hypoxemia.

Hanka, larson. Mills, Prior, and Tweeddale (1975) induced hyper- 
oxemia with 100 percent oxygen in pregnant sows. There was a highly 
significant rise in maternal arterial oxygen tension, but no other sig
nificant blood gas or vascular changes. When mild maternal hypercapnea 

was superimposed on the maternal hyperoxemia (oxygen plus six percent 

carbon dioxide)* there was a significant rise in oxygen tension and 
saturation of maternal uterine venous blood and fetal umbilical venous 
blood. Severe hypercapnea was induced with oxygen and 50 percent carbon 
dioxide. All blood samples then showed diametric changes in the partial
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pressure of carbon dioxide and pH, an increase in systematic blood pres

sure and uterine blood flow, and a decrease in uterine vascular 

resistance. Finally, mild,hypercapnea was induced without hyperoxemia 
(air plus five percent carbon dioxide). There were significant increases 
in oxygen tension and saturation of uterine venous and fetal umbilical 
venous blood, increases in systemic and uterine arterial blood pressure, 
an increase in uterine blood flow, and a decrease in uterine vascular 
resistance.

The authors concluded that if there is increased oxygen tension 
during maternal hypercapnea, there would occur increased uterine blood 
flow and greater mass delivery of oxygen to the placenta so that once 
oxygen requirements of placental tissue is exceeded there would be an 
increased oxygen gradient at the site of exchange.

Huckabee (1962) found that when hypoxia was induced in pregnant 
goats, anaerobic metabolism occurred in the fetus and the uterus as a 
whole. In mild and moderate hypoxemia, excess lactate is produced by the 

fetus and is reoxidized by the placenta.
Motoyama, Rivard, Acheson, and Cook (1966) found no significant 

effects in fetal sheep if the pregnant ewes were hyperventilated as long 
as maternal partial pressure of carbon dioxide and pH remained unchanged. 
If maternal hyperventilation was accompanied by hypocapnea and alkalosis, 
there was a drop of the fetal partial pressure of oxygen. The authors 
also showed hyperventilation to lower the umbilical vein partial pressure 

of oxygen and the umbilical blood flow. Prolonged maternal hyperventi
lation produced severe asphyxia in the fetus.



16
Mann, Solomon, Carmichael, and Duchin (1971) infused lactic acid 

into the fetal circulation of sheep. The pH fell from 7.22 ± 0.04 to 

6.86 ± 0.08. However, the oxygen tension in the carotid artery, carotid 
blood flow, heart rate, and cerebral oxygen consumption did not change 
significantly during the infusion. There was an increase in cerebral 
glucose consumption and uptake of lactate by the brain, accompanying a 
drop of faster rhythms in an electroencephalogram. The investigators 
were unable to control the fetal partial pressure of carbon dioxide by 
hyperventilation of the ewes during infusion of the lactic acid.

Human Studies
Several studies have been done testing pregnant women's fitness 

and response to exercise.

Maternal Effects During Pregnancy
Ueland, Novy, and Metcalfe (1969) studied women during pregnancy 

and postpartum, both at rest in the supine, lateral, and sitting posi
tions, and after exercise on a bicycle ergometer. The cardiac output of 
these women, at rest, peaked as early as 20 to 24 weeks and was maintained 
through the 32nd week. At the 38th to 40th weeks, the cardiac output 
decreased, especially in the supine position. There was a slight increase 
in heart rate in early pregnancy which increased with the advance of 
pregnancy in both the supine and lateral positions. They found a decrease 
in the stroke volume from the 20th to 24th weeks to term. The cardio- 
vascular response to mild exercise was constant throughout pregnancy and 
similar to that of nonpregnant women.



17
Guzman and Caplan (1970) examined the cardiorespiratory response 

of eight women during their first trimester, at delivery, and postpartum. 
The women were tested on a bike ergometer. With the advance of preg
nancy, the resting ventilation increased out of proportion to the oxygen 
uptake and decreased alveolar partial pressure of carbon dioxide. There 
was no decrease in muscle efficiency with mild to moderate work. There 

was no increase in significant metabolic demand with mild to moderate 
work and there was an increase in ventilation per unit increase in work
load that was similar in pregnant and non-pregnant women. The progressive 
increase in heart rate throughout pregnancy was most noticeable at the 
lowest level of work and at the higher workload. The heart rate was 
significantly higher than that of the control group in early pregnancy. 
Their main conclusion was that "whatever the mechanism of the hyper
kinetic state of pregnancy, it is established well before the 20th week, 
does not alter with the size of the uterus or fetus, and is sustained up 
to the time of delivery" (p. 605).

Pernoil, Metcalfe, Schlenker, Welch, and Matsumoto (1975) found 
an increase in oxygen consumption with late pregnancy and that the oxygen 
debt was greater in late pregnancy than at 12 to 14 weeks gestation.

Seitchik (1967) found similar energy costs in pregnant, post
partum, and nonpregnant women on a bicycle ergometer. Of the pregnant 
women, he found those most efficient to be 24 to 35 weeks gestation.

Erkkola (1976) studied 62 women from the 10th or 14th week of 
pregnancy. Half were assigned as a training group and were encouraged to 
exercise strenuously one hour per day for three days per week. They were 
evaluated on a bicycle ergometer every four weeks. The other women were
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evaluated on the bicycle ergometer at the 10th or 14th, 26th, and 38th 
weeks. The physical work capacity of the control group increased by 

10 percent and was 95,8 ± 10,2 percent of the reference value for non- 
pregnant women. The physical work capacity of the training group 
increased by 17,6 percent more than the control groups. There was a 
slight decrease in heart rate and systolic blood pressure in the 
training group, but the difference was not significant when compared to 
the control group. There were no negative effects due to training. One 
woman had a case of slight bleeding on a night after the exercise test 
on the bicycle ergometer. The fetal heart rate was not measured,

Erkkola concluded that: 1) the physical work capacity improves
about 10 percent spontaneously during pregnancy and at two weeks before 
term it is at the same level as nonpregnant women of the same age,
2) it is possible to improve physical work capacity by regular training 
during pregnancy without endangering the pregnancy, and 3) at the end of 
pregnancy, the heart rates and blood pressures of the training group can 
be lower than the control group,

Morris, Osborn, Wright and Hart (1956) tested women by having 
them pedal a bicycle in bed while lying on their backs. There was a 
significant increase in diastolic pressure in both the normal and pre
eclamptic women, but it fell rapidly after five minutes after exercising
to resting level. Uterine circulation was measured by the removal of 
24sodium from muscle. The sodium was detected by the Geiger-Muller 
counter. This showed decreased uterine circulation with pre-eclamptic 
women. There was decreased sodium clearance in both groups during 

exercise. Thus, there was reduced uterine blood flow during exercise.
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but increased leg muscle blood flow. There was no difference in blood 
flow to the legs for the,normal or pre-eclamptic woman. No measurement 
of fetal heart rate was noted. The authors concluded that during muscle 
activity, the blood supply to the uterus can decrease somewhat without 
detriment depending on an adequate reserve and the efficiency of the 
placenta.

Effects on Labor
Erdelyi (1962) studied Hungarian athletes who were pregnant.

They had fewer complications, especially toxemia, 50 percent fewer 
cesarean sections, and 87,2 percent of the athletes had shorter than 

average labors.
Pomeranee, Gluck, and Lynch (1974b) studied 54 women at 35 to 

37 weeks gestation. The women were given physical fitness scores from 
performance on a bicycle ergometer, They found no significance among 
the fit or non-fit with length of gestation, complications of pregnancy 
and length of labor in primigravidas. The physical fitness score varied 
inversely with length of labor in primigravidas. Slim women were more 
physically fit. Physically fit multiparas had shorter labors. The women 
who had taken Lamaze classes, which the authors considered a form of 
exercise, had shorter labors than women who had not taken Lamaze classes,

Raab (1965) noted that during exhaustive exercise, such as labor, 
a deficient oxygen supply to the untrained muscles may lead to an 
imbalance of electrolytes, electrical instability and the increased 
likelihood of arrhythymias or heart failure.



Erkkola and Hauramo (1976) tested the physical fitness of 120 
primigravidas two weeks before their due date» There was a drop in pH of 

blood of mothers and fetuses during the end of the first and second 

stages of labor. Women less physically fit were more likely to deliver 
asphyxiated babies* Women who were more physically fit had higher pHs 
and lower lactic acid after delivery. Their children also had higher pHs. 
These results were explained in that the oxygenation system of a physi
cally fit woman is more capable of elimination of carbon dioxide com
pared with the elimination rate of non-physically fit women, or 
physically fit women could be more capable of producing energy by means 
of the oxygenative system requiring less anaerobically producing energy. 
The increase of acid metabolites found during the second stage of labor 
would then be less. The researchers have also observed that the 
placentas of physically fit women were significantly heavier and, there
fore, may promote better circulation.

Effects on the Fetus
Stembera and Hodr (1967) studied the fetal heart tones in women 

with some types of pathological pregnancies (for example, toxemia) in 
the last few weeks of pregnancy after an "exercise test," which was not 
described. Those with "higher test scores" had a greater frequency of 

meconium staining, late decelerations, and cesarean sections due to 
fetal distress. They postulated that maternal exercise at the end of the 
gestation for even a short time will unfavorably affect an already com
promised uteroplacental transfer in complicated pregnancies.
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Pomeranee, Gluck, and Lynch (1974a) also studied the change in 

fetal heart tones before and after exercise on a bicycle ergometer. Of 
the five who had positive tests, or a change of feta], heart rate greater
than 16, four had fetal distress in labor„

Pomerance, Gluck, and Lynch (1974b), in their study of pregnant
women after being given a physical fitness testr showed no correlation 
between physical fitness and gestation, one-minute Apgar, and infant 
birth weight, length, and head circumference. They found a positive 
correlation between pre-pregnant weight or weight gain and infant weight, 
but did not correlate weight gain or prepregnant weight with physical 
fitness, except that slim women were usually more physically fit.

Marsal, Lofgren, and Gennser (1979) measured the effects of 
cycling on a bed ergometer in 40 women during the last trimester of a 
normal pregnancy. In 30 women, fetal breathing movements were recorded 
by an A-mode ultrasound and in 10 women, the fetal heart rate was 
monitoried by continuous standard ultrasound. Maternal blood pressure, 
pulse, blood pH, the partial pressure of carbon dioxide and the trans- 
cutaneous partial pressure of oxygen were also monitored.

The women experienced elevated heart rate, which persisted for 
25 minutes after exercise, elevated mean arterial pressure during 
exercise and elevated transcutaneous partial pressure of oxygen during 

exercise and for five minutes thereafter. The mean pH was 7.45 ± 0.01 
and fell to 7.41 ± 0.01 after exercise, returning to "normal" by 15 
minutes after exercise.

Fetal breathing movements showed a transient marked increase 

immediately after the end of exercise. There were no changes in the .
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basal level or baseline variability of the fetal heart rate in the re
covery period after exercise» After exercise, there was a profound 
decrease of the relative incidence of apnea and of periodic breathing and 
an increased incidence of irregular breathing« The changes in fetal 
breathing movement subsided gradually after exercise, disappearing by 15 
minutes after exerciseo The changes in pH, partial pressure of carbon 
dioxide, transcutaneous oxygen and energy supply between rest and the 
end of exercise did not correlate with changes in the incidence of ir
regular fetal breathing movementso

The authors concluded that it was not possible to clarify the 
mechanism of the transient changes of fetal breathing movements, but that 
moderate exercise in a normal pregnancy is a more powerful stimulus to 
the fetal breathing system than to cardiac centers« They speculated that 
the changes in fetal breathing movements could be caused by 1) mechanical 

stimuli, such as maternal muscle movements that "dislocate" the uterus?
2) activation of the adrenergic nervous system and pituitary adrenal 

axis occurring during physical strain? 3) adaptation of maternal circu
lation to exercise by tachycardia and elevated blood pressure to redis
tribute blood flow to the placenta? and 4) circulatory adaptations, such 
as the change in acid-base balance and blood gas tensions.

Hon and Wollgemuth (1961) studied the fetal heart patterns of 

27 women with a relatively "uneventful" pregnancy. Ten were "normal," 
five pre-eclamptic, two chronic hypertensive, two mildly diabetic, seven 
post-dates, and one essential hypertensive. The women performed the step 
test with the fetal heart rate recorded continuously before, during, and
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after the test until the fetus' heart rate returned to the pre-exercise 

rate.
Four of the women had no remarkable changes in fetal heart rate. 

There were minor (accelerations) changes in 17 women. Among the 17 
women were a woman with essential hypertension, a 16-year-old obese 
hypertensive at 42 weeks gesyation, a mild pre-eclamptic, and a "normal" 
oman at 41 weeks. In six women there were episodes of irregular heart 
rates, bradycardia, and tachycardia. All had healthy babies. Among 
these women were an obese mild pre-eclamptic, who had a cesarean birth 
due to cephalopelvic disproportion and a woman who was 43 weeks gesta
tion and who had a cesarean birth due to failed induction and fetal 
bradycardia episodes. The infant was also meconium stained at birth.
In three of the cases of pre-exercise fetal heart rate irregularity, one 
infant had three loops of a tight nuchal cord, one had a prolapsed cord 
between the fetus and sacrum, and one cord was flattened for four inches 

and the umbilical vessels were markedly narrow.
Shangold (1980) noted that excessive heat (sustained above 39 

degrees centigrade) should be avoided during pregnancy, especially at the 
time of neural-groove closure, because of an association between exces
sive heat and birth defects. Pregnant women who may need to be careful 
of this would be distance runners and those who exercise in a hot 
environment.

Javert (1960) studied the role of physical activity in causing 
spontaneous abortion. One hundred of his private patients, half of 
whom were "habitual aborters," experienced falls, bumpy or long auto
mobile rides, blows to the abdomen, dancing, bowling, horseback riding.
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skiing, biking, motorcycling, and jumping off a kitchen table. Only 
one had a spontaneous abortion after a lengthy car ride, Javert also 

studied the causes of 2000 spontaneous abortions in 30,788 pregnancies. 

Seven of the abortions were due to trauma. Five were due to falls, and 
two due to automobile accidents. He noted that 75 percent of the fetuses 
from the 2000 abortions were dead prior to being aborted. Javert 
ironically pointed out that some potentially traumatic activities of 
pregnancy are "necessary" parts of prenatal care, such as automobile 
rides to the physician's office and pelvic examinations. He suggested 
that physicians could make house calls to pregnant women if they did not 
want them traveling by car. Javert also pointed out that even the most 
gentle pelvic examination can cause spotting.

Cross-Cultural Studies
Leininger (1978), in a study of the Gadsup of New Guinea, noted 

that the women had great physical strength. They had developed strong 
muscles by building their gardens, daily sweeping the village plaza, 
walking great distances, hauling garden tools and firewood great dis
tances, and carrying their children. They remained physically active 
throughout and after their 'pregnancies. Leininger noticed no swelling, 
toxemia, or other complications of pregnancy. The Gadsup women's aim 

during pregnancy was to maintain good physical condition and a relaxed 
mind. During labor, the laboring woman and her female relatives, friends 
and midwife walked four to five miles into the forest to a delivery hut. 
The labor and birth took a relatively short time during which the labor
ing woman appeared "relaxed and content." Two hours after the birth.



the mother, carrying the new infant, and her birth attendants walked 
back to the village.

During pregnancy, according to Bailey (1950), the Navaho women 
continued their normal work, including horseback riding. They were to 
avoid extremely heavy work, such as carrying or lifting heavy loads and 
chopping wood, and making jerking or twisting movements, which they 
believed would cause premature delivery or would kill the fetus. One 
informant reported that if a woman worked and moved a great deal, the 
baby would be small. Also, if a woman walked every morning just before 
the expected birth of the baby, the woman would have an easy birthing. 
However, if a woman was restless and moved around a great deal just 
before the birth, the woman would have a difficult birthing. If a 
woman slept all day, the infant would become "too large." Bailey also 
described several specific activity taboos, revolving especially around 
the Navaho weaving. For example, a woman must not finish her own or 
another woman's blanket or else labor would be prolonged. Also, a woman 
should not bore a hole into any object or else it would cause prolonged 

labor or make the baby's navel hurt.
Sevcovic (1979) also studied the Navaho. They believed pregnancy 

should be a calm time and also that a woman should continue her regular 
household duties. Normal movement of the body was viewed as important 
in order that the woman would feel healthy and feel that her activities 
would be effortless. The object of "normal, natural" exercise during 
pregnancy was to cultivate "rhythms of movement" and to vary actions 
with relaxation. Sevcovic found rug weaving to be forbidden because it
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involved sitting for a long time, which put "unnatural strain" on the 
body.

Shutler (1978) , in a study of the Yaquis, found that the Yagui 

pregnant women continued with their usual work, but were to avoid lifting 
heavy objects. Too much stooping and bending, they believed, could move 
the baby into the "wrong position."

Mexican-American women (Kay, 1974) believed they should keep 
working and moving so that the baby would not grow too large, and should 
not sleep too much or the baby would stick to the uterus. Reaching 
overhead (for example, to hang laundry) could result in knots in the 
umbilical cord.

In Spiritual Midwifery (.1978) , a report of the home births in 
a farm community in Tennessee, the midwives promoted exercise during 
pregnancy to aid circulation, to reduce the incidence of constipation, 
and to strengthen the muscles to be used in childbirth. They also 
reported a decreased likelihood of postpartum hemorrhage with subsequent 
babies if the women exercised to get their bodies into "good condition" 
between pregnancies. They cited the Ainu people of Japan, who believed 
that women who worked through pregnancy had short, easy labors. The 
midwives found this to be true also through their own observations.

In finding information, then, on the Ainu of Japan, definite 
mention was made of the hard work done by the Ainu women, but no mention 
was made of their labors and births. Landor (1970) referred to the women 

as "beasts of burden," as they did most, if not all, of the work and 
that they surpassed the men in strength and endurance. Landor noted that 

many of the women were sterile and "affected with the most horrible of
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all diseases." Landor found spontaneous abortions to be common, owing 
to the severe exertion of the women during pregnancy. Also, the infant 
frequently died after birth due to the hard-working mother’s lack of 
breast milk. Hilger (1971) found that the Ainu believed that nourish
ment to the fetus was cut off if the mother stretched.

Carrington (1978) reported that the Afro-American believes that 
reaching up with the hands causes the umbilical cord to wrap around the 

baby's neck.
Stingfellow (1978) also found Vietnamese to believe that 

reaching for high places is advised against during pregnancy, as are 
carrying heavy loads, stumbling, and working in tense situations. The 
pregnant woman also should not step over a hammock or the baby would be 

born lazy.
Clark and Howland (1978) found the American Samoans to avoid 

walking in water in order to prevent miscarriage.
In Japan, for at least 1500 years shellfish and edible seaweeds 

have been harvested from the sea bottom by divers, who are mostly women. 
According to Kong and Rahn (1967), the divers worked four hours per day 
in warm weather and for shorter periods in winter when the water is 50 
degrees Farenheit. The women dived without the aid of air tanks, wearing 
only their swimming suits, goggles, and a rope around their waists with 

which to be pulled up to the surface* The pregnant divers dived until 
the day of delivery and nursed their babies afterwards between shifts.
No mention was made of the health or weight of these babies. Compensa
tory or adaptive features of these women were a large vital capacity and 

very high basal metabolic rates during winter months.
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Summary

No general consensus seemed to be reached in the literature, 

except that the overall effects of exercise on the pregnant woman are 
similar to the overall effects on other women of similar fitness or age. 
It appears inconclusive that a woman and fetus have compensatory mech
anisms for the possible "harmful" changes due to exercise, such as rising 
lactic acid levels. It is interesting to note that several cultures 
mention that if the pregnant woman puts her arms overhead, the cord will 
be wrapped around the baby. No mention of this is made in the scienti

fic literature.
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CHAPTER 3 

RESEARCH METHODOLOGY

This.chapter will describe the research design, sample, setting, 
instrument used, method of data collecting, and the method for analyzing 
the data.

Research Design
This study was designed to describe the physical activity levels 

of the pregnant women in the study and to see if there was a relationship 
between the amount of activity done by the pregnant women and their 
perceived mental and physical well-being, duration of labor, labor com
plications, need for medications, occurrence of cesarean births, and 
weight and Apgar scores of the infants, according to hospital records.

The study required that each woman fill out an activity ques
tionnaire and sign a consent form to participate in the study, allowing 
the investigator to review each woman's hospital chart after the birth . 
of her baby. There were no known risks or discomforts involved with 
participation and each woman was free to withdraw from the study at 
any time. Responses to the questionnaire and the content of the hos

pital charts remained confidential and the identity of each subject was 
coded and did not appear in any data tabulation or report. The study 

was approved by the Human Subjects Committee of the University of 
Arizona (Appendices A and B).
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The original idea for this study consisted of actual fitness 

testing of the women in addition to their filling out the questionnaireo 
However, a local physician felt that this might endanger the fetus and 
no monitor was available,for the continuous monitoring of the fetal heart 
rate during fitness testing.

Sample and Setting 
The study, done in a southwestern city in the spring and 

summer, consisted of 25 women, 15 primiparas (women who had not given 
birth to at least one infant after 24 weeks gestation) and 10 multi
paras (women who had given birth to at least one infant after 24 weeks 
gestation), in general good health, in their last trimesters of preg
nancy, with a single fetus. The women were recruited locally from an 
exercise class for pregnant women, from a childbirth class, and from 
public recruitment on television, radio, and newspapers.

Development of the Instrument 
The questionnaire (Appendix C) was developed by the researcher 

to include demographic data from the women, such as height, weight, age, 
number of pregnancies, and an activity survey,on which the women them
selves checked, off what they did and how often they did the particular 
activity. The questionnaire also included a scale from which to survey 

the women's feelings or discomforts during pregnancy, such as feeling 
fat, unattractive, or healthy. The original questionnaire, tested in a 
pilot study, contained fewer activities and did not include the items re
lated to child care and walking or sitting at home or at a job. These
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activities, especially child care, were added at the urgings of the 
women in the pilot studyo •

Data Collection
The women who volunteered for the study were sent the question

naire, letters of explanation for themselves and for their physicians or 
midwives, a consent form, and an addressed, stamped envelope in which to 
return the questionnaire and consent form to the researcher (Appendices . 
C, D, E, F)o Each woman filled out the questionnaire and sent it to 
the researcher prior to giving birth. When the woman gave birth and 
while she was still in the hospital, she called the researcher who, with 
the permission of the particular hospital (Appendices G and H), went to 
the hospital and reviewed the chart for complications of pregnancy and 
labor, length of labor, mode of birth (vaginal or cesarean), types of 
medication used in labor, interventions during labor and birth (episio- 
tomy or forceps delivery), and the weight and Apgar scores of the baby. 
This information was recorded on the reverse side of the activity 
questionnaireo

Analysis of Data 
Each woman's activity level was given a numerical value accor

ding to the activity questionnaire of the Health Insurance Plan of New 
York (Appendix I). This questionnaire originated from a study by the 
Health Insurance Plan to report on the incidences.and prognosis of 
coronary heart disease, exploring the relationships of the physiological 
parameters with coronary heart disease and the demographic and social 
characteristics of patients with the course of the disease. The activity
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questionnaire was based on the responses to questions related to the 
amount of time spent walking and sitting on the job, means of going to 
and from the job, the frequency of lifting and carrying heavy objects 
and the total hours worked. Activity outside of the job was also sur
veyed and a four-point scale from least to most active was constructed 
for physical activity related to the job and outside of the job. The 
study did note that of the 110,000 people surveyed, all were men.
Women were not surveyed, it was. stated, because of the difficulty in 
classifying, housework on an activity scale (Shapiro, Weinblatt, Frank, 
and Sager, 1965).

The numerical values of the women's activity were also given 
classifications of least active, intermediate, and most active according 
to Shapiro and others. Each woman's activity level was also evaluated 
according to a similar scoring system by Grimby, Wilhemsen, Bjorntorp, 
Saltin, and Tibblin (1971) (Appendix J). This system of scoring was 
found to have similar results as that by Shapiro and others.

An analysis of covariance was used to determine the significance 
of length of labor, use of medication during labor, infant weight, and 
the incidence of the umbilical cord wrapping around the infant when the 
variables of parity and activity levels were controlled. The signi

ficance level was p = ..05.
, The Pearson Correlation Coefficient was used, to determine the 

.strength of the relationships between the level of activity and labor 
length,.infant weight, Apgar score, types of medication during labor, 
incidences of episiotomy, vaginal tearing, forceps, cesarean birth, 
Pitocin induction or augmentationr gestational age of the infant.
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umbilical cord wrapping around the infant, labor complications and 
feelings and discomforts during pregnancy. The significance level for 

all analysis was p = .05.



CHAPTER 4

PRESENTATION OF THE FINDINGS

The findings of this study and analysis of data will be presented 

in this chaptero

Response of Women to the Study 
On the advice of a committee member, the public relations 

department of the University was notified about the study to recruit 

volunteers. The results were not only advertisements on two radio 
stations, but two newspaper articles, a report on the study on the local 
evening news, and taped interviews about the study on local television 
and radio news programs. Included in the television news story and 
interview were some of the women from the study exercising. The re
sponse from this "advertisement" was overwhelming. Over 50.women called 

to volunteer and others, including a family practice physician, called 
to say that they thought the study was a "good idea" and that they 
"felt" that exercise was a vital part of good health during pregnancy. 
Those that had already had babies believed that exercise helped make 
their previous labors faster and/or easier. Out of the more than 50 
women who volunteered for the study, only 25 were included in the final 

data because some of the women who volunteered were not yet pregnant, 
were not due until after the study was to be completed, did not send 
back the questionnaire, or did not call after the births of their 

babies and could not be reached later.

34
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Characteristics, of the Sample

Of the 25 women in the study, there were 15 women having their 
first babies, although three of these women had been pregnant one, two, 
and three times previously. These pregnancies had ended in spontaneous 
or therapeutic abortions. Ten of the women were multiparas. Seven were 
having their second babies and three were having their third babies.

The primiparas* ages ranged from 18 to 31, with a mean age of 
25.9. The multiparas ranged in age from 26 to 32, with a mean age, of 
29.7. The length of labor for. the primiparas ranged from six to 24 
hours with a mean of 13.7 and a standard deviation of 5.8. The length of 
labor for the multioaras ranged from one-half hour to 11 hours, with a 
mean of 4.3 hours and a standard deviation of 3.1. The average weight 
gain for the women was 29 pounds, with a standard deviation of 6.6 

(Table 1).
Of the primiparas, 14 received medications during labor, 10 had 

episiotomies, and three had vaginal tears. Of the multiparas, three had 
medications during labor, 10 had episiotomies, and one had a vaginal 

tear (Table 2).
Three primiparas had cesarean births, three had Pitoein augmen

tation, one had meconium-stained amniotic fluid, three had the cord 
wrapped around the infant, and six had forceps deliveries. Of the multi- 

paras, one had a cesarean birth, one had a Pitoein augmentation, one had 
meconium-stained amniotic fluid* none had the cord wrapped around the 
infant, and one had a forceps delivery (Table 3).
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Table 1. Demographic Characteristics of Population 

According to Age, Gravidity, Parity, Weight Gain, and Labor Length

Weight 
Gain . Labor

Subject Age Gravidity Parity (in pounds) Length

01 30 3 1 33 7 hours
02 28 2 1 33 .4
03 31 3 2 25 o 5
04 32 2 1 26 C/S
05 29 4 0 23 9
06 32 3 2 30 3
07 24 1 0 15 9
08 29 3 1 30 3
09 28 3 2 23 3
10 18 1 0 34 13
11 30 2 1 28 5
12 28 - 1 0 31 C/S
13 24 1 0 40 24
14 26 1 0 30 13
15 28 3 0 44 C/S
16 21 1 0 35 20
17 31 . 1 0 25 12
18 31 2 0 17 6
19 28 1 0 24 20
20 26 1 0 31 19
21 26 2 1 38 2
22 31 2 1 27 11
23 27 1 0 30 C/S
24 26 1 0 26 10
25 22 1 0 . 36 8
— — — - — — —
N = 25 Mean = 27 Mean = 29 Primiparas

SD = 3.6 SD = 6.6 Mean = 13.7 
SD = 5.8 

Multiparas 
Mean = 4.3
SD = 3.13
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Table 2e Interventions During Labor and Number 

of Women Experiencing Each Intervention

Medications Episiotomies Vaginal Tears

Primiparas 
N = 15.

14 10 3

Multiparas 
N = 10

3 3 1

Table 3« Complications of Labor and Number 
of Women Experiencing Each Complication

Cesarean Pitocin
Birth Augmentation Meconium . Cord Forceps

Primiparas 
N = 15

3 3 1 3 6

Multiparas 
N = 10

1 1 1 0 1

Of the complications included among the women. two were related
to exercise a One women cracked a rib while playing tennis and one women 
overextended her symphysis public while bowling* This caused her much 
discomfort during laborr especially while pushing and necessitated 
epidural anesthesia and a forceps delivery.
» Other complications included were: 1) four cesarean births, ■
three due to breech presentations and one due to cephalopelic dispro

portion; 2) four Pitocin inductions or augmentations, three due to 
prodromal labor in primiparas and one due to "cessation of labor" in a 
multipara at eight centimeters? 3). elevated blood pressure during labor 
in a multipara.; 4) two cases of meconium-stained amniotic fluid, one



38
in a multipara and one in a primipara; 5) three cases of nuchal cords in 
primiparas; 6) one case of fetal heart rate decelerations during labor? 

and 7) seven forceps deliveries. The number of complications each woman 
had was included in the statistical analysis of the data.

Results of Activity Questionnaire 
What did these pregnant women do while pregnant? Their acti

vities included walking, jogging, swimming, calisthenics, bending, 
stretching, biking, tennis, aerobic dancing, horseback riding, bowling, 
Lamaze exercises, back exercises, child care, and working outside the 
home (Table 4). The amount of activity for each woman varied from one 
who walked and did bending and stretching to one who walked, jogged, did 
calisthenics, rode a bicycle, and worked outside the home. Bending, 
stretching, walking, and calisthenics seemed to be the most popular forms 
of activity among the women.

The women's activities in jobs outside the home also varied.
They worked from 16 to 40 hours per week through most, if not all, of 
their pregnancies. Their occupations included desk jobs involving much 
sitting and x-ray technology and nursing, involving much time standing 
and walking (Table 4).

Each woman’s activity level was given a numerical value accor
ding to the activity questionnaire of the Health Insurance Plan of New 

York (Shapiro and others, 1965). This questionnaire was based on a 

scale giving point values to type and frequency of activities at home 
and at work and the sums of these points were given a least active, 
intermediate, and most active classification. The women.6s activity
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Table 4. Number of Women Taking Part in 

Each Activity per Week

Activity Number Activity Number
Walking Riding a horse 1

up stairs 13 Lamaze exercises 2
down stairs 12 Tennis, 2-3 hours 1
1-2 blocks 4 Bowling 2
3-5 blocks 3 Activity at home
6-10 blocks 2 "Chasing" a child
1-2 miles 4 35-40 hours 1
3-5 miles 6 over 40 hours 9
6-10 miles 1 Sitting
over 10 miles 2 3-5 hours 4

Jogging 6-10 hours 6
1-2 blocks 1 12-15 hours 1
1-2 miles 1 20-30 hours 3
6-10. miles 1 Walking

Swimming 1-2 hours 1
Backyard pool 3-5 hours . 5

1-2 lengths 2 6-10 hours 5
3-5 lengths 1 12-15 hours 1
6-10 lengths 5 20-30 hours 2
2-3 miles 

Olympic-size pool
1 Activity at work 

Hours at work
3-5 lengths 1 16-24 hours 2
6-10 lengths 1 25-35 hours 1
2-3 miles 2 36-40 hours 8

Calisthenics over 40 hours 3
5-10 minutes 3 Sitting
15-30 minutes 3 1-2 hours 3
45-60 minutes 7 3-5 hours 1
2-3 hours 1 6-10 hours 2

Bending/Stretching 12-15 hours 2
5-10 minutes 2 20-30 hours 5
15-30 minutes 7 over 40 hours 1
45-60 minutes 11 Walking
over 60 minutes 1 1-2 hours 3

Back exercises 1 3-5 hours 3
Aerobic Dance 6-10 hours 2

15-30 minutes 1 Lifting or carrying
2-3 hours 2 heavy objects

Riding a bicycle Often 8
1-2 blocks 2 Sometimes 6
1-2 miles 
3-5 mile's

1
3

Never 2

6-10 miles 1
over 10 miles 2

N = 25
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levels were also evaluated according to a similar classification by 

Grimby and others (1971)» The women in this study had light to vigorous 
activity (Table 5)„ Some of the classifications between the Shapiro and 
Grimby scoring differed due to different values they gave to different 
activities (Appendices I and J)«

Table 5„ Scores of Women's Activity Levels, According to 
Shapiro and Others and According to Grimby and Others

Subject Shapiro Scoring Grimby Scoring

01 11 intermediate moderate
02 11 intermediate moderate
03 13 intermediate moderate
04 14 intermediate vigorous
05 15 intermediate vigorous
06 10 least active moderate
07 14 intermediate active
08 17 intermediate active
09 17 intermediate active
10 8 least active light
11 15 intermediate moderate
12 15 intermediate moderate
13 13 intermediate moderate
14 14 intermediate moderate
15 10 least active light
16 16 intermediate active
17 15 intermediate moderate
18 19 most active moderate
19 21 most active vigorous
20 24 most active vigorous
21 14. intermediate moderate
22 19 most active active
23 17 intermediate moderate
24 21 most active vigorous
25 19 most active active

The women's response to the "feeling." variables showed a wide 
range of responses (Table 6)» Most felt "healthy," but not necessarily 
"attractive" or "on top of the world."
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Table 6» Number of Women Experiencing 

Each of the "Feeling” Variables

Variable Often Sometimes Never

On top of the world 9 14 2
Unattractive 3 15 7
Uncomfortable 10 15 0
Backache 6 14 5
Fat 8 13 4
Restless 7 18 0
Upset 0 20 5 .
Lonely 0 9 16
Swelling 5 9 11
Things are going your way 14 11 0
Attractive 4 19 2
Healthy 22 3 0

Reasons for Exercise
The women who volunteered for the study not only agreed to fill 

out the questionnaire, but also readily volunteered information about 
exercise during pregnancy that they believed and that others believed.

For many of the women, exercise was a part of their daily lives 
whether they were pregnant or not. Many expressed concern and disap
pointment if they were not able to continue exercising as they were 
accustomed to doing, because of various factors such as discomfort, 
fatigue, or varicose veins.

The chief two reasons these women gave for exercising were for 
"good health" and to "feel good." Most of the women claimed to have no 

pregnancy complications and several claimed to have none of the usual 
complaints of pregnancy such as morning sickness* swelling, and back

ache.
Other reasons they gave for exercising* or possible advantages of 

exercising, included comfort, to "stay in shape," to regain their shape
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after the birth, to make labor shorter, to increase the speed of re

covery after birth, to curb their appetite,, to bring on labor, to reduce 
the occurrence of postpartum blues, to make the pregnancy go fast, and 
to make friends with other pregnant women in exercise classes. These 
reasons were given both before and after childbirth.

Disadvantages and discomforts with exercise during pregnancy 
(especially with advancing pregnancy) named by these women included: 
fatigue, problems with breathing, pelvic pressure, and not enough time 
if working outside of the home also. With advancing pregnancy, it 
became increasingly uncomfortable to do certain things, such as running, 
jumping, and doing high kicks. One woman said running made her feel 
like her "insides were coming out,11

Advice About Exercise 
Despite the limited research on exercise and pregnancy, there 

were a variety of beliefs on the subject. The chief persons who advised 
women about exercise during pregnancy were their physicians. However, 
the physiciansv chief advice to the women was generally the same and 
rather noncommittal: "Do what you usually dot don't start anything
new," Various other, almost equally noncommittal, advice included:
"I'll leave it up to you; use your common, sense," "Don>t overdo," One 

physician advised no exercise or sports that might have the danger of 
falls and no "contact" sports. Another physician advised no skiing.

One woman, recently relocated from California, reported that her 
California obstetrician organized exercise classes for his clients, 
the classes being led by his office nurses. This woman's present
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obstetrician stated that he used to push exercise during pregnancy, but 
received no support and also did not feel that the city provided ade
quate classes for pregnant women. Now this physician lets his clients 

initiate the topic of exercise during pregnancy before he offers advice.
As previously stated, one physician "was against" the original 

plan for this study to measure women’s physical fitness by riding a 
bicycle ergometer. However, another physician called to volunteer some 
of her clients for the study, stating that she felt the study was 
necessary and a good idea.

Nurse-midwives in the city were very enthusiastic about the study 
and about exercise as a part of prenatal activity. One nurse-midwife 
holds exercise classes for pregnant women at a YMCA and another nurse- 
midwife organized an all-day workshop on exercise and pregnancy. A 
nurse practitioner advised one woman to not cut down on her prepregnant 
exercise during pregnancy if she could help it.

Among the unusual ideas on exercise were nurse coworkers 
advising one woman to not raise her arms over her head and to not lift 
heavy objects. One.woman reported that her exercise instructor said that 
exercise would "stimulate" the baby. One instructor advised that the 
pregnant women in a dance-exercise class avoid squatting or putting 
their legs over their heads as these actions may "squish” the baby.

The women of the study generally stated that women friends and 

acquaintances were "positive," "encouraging," and "supportive" about 
their exercising while pregnant. One woman said that other women in 
her exercise class told her that they wished that they had exercised
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when pregnanto Some of the women also found a reaction of "pleasant 
surprise" among others who had never known or seen pregnant women taking 
part in various forms of exercise«

One woman's mother-in-law would not let her vacuum in the last
• - i ‘trimester of pregnancy, which the woman.did not mind, as the mother-in- 

law would, then, do all of the vacuuming» One mother-in-law advised the 
pregnant woman not to put her arms over her head or the cord could be 
wrapped around the baby's neck. The pregnant woman, then, "turned a 
cartwheel in the parking lot," to tease her mother-in-law. Her baby 
was born with the cord around her neck and body, prompting the mother-in- 
law to give a "see, I told you so...." declaration.

One woman who did much horseback riding while pregnant was 
chastised by an elderly woman who stated that horseback riding would 
cause a more difficult birth and that, if she fell from the horse, the 
baby would be brain damaged. The pregnant woman later had a three-hour 
labor and a healthy baby.

Statistical Analysis of the Data 
The data was analyzed, using analysis of covariance, to deter

mine if the data on the use of medication during labor, length of labor, 
infant weight, and the cord wrapping around the infant was significant 
when controlled for activity level arid parity. The significance level 

was p = .05 (Tables 7, 8, 9, and 10). Only the relationship between 
parity and length of labor proved significant (p = .001). The length 
of labor decreased as a woman's parity increased. This was an expected 
relationship according to the literature (Friedman, 1955? 1956).
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Table 7. Analysis of Covariance in Use of Medication

Source of Sum of Mean Significance
Variation Squares . DF Square F of F

Parity .678 1 .678 2.152 .168
Activity Level .601 3 .200 .636 .606

Table 8. Analysis of Covariance in Length of Labor

Source of Sum of Mean Significance
Variation Squares DF Square F of F
Parity 439.744 1 439.744 15.872 .001
Activity Level 4.630 3 1.543 .056 .982

Table 9 Analysis of Covariance in Infant Weight

Source of Sum of Mean Significance
Variation Squares DF Square F of F

Parity 127189.967 1 127189.967 1.060 .315
Activity Level 620701.373 3 206900.458 1.724 .194

Table 10. Analysis of Covariance in Cord Wrapping Around Infant

Source of Sum of Mean Significance
Variation Squares DF Square F of F
Parity .199 1 .199 1.897 .184
Activity Level .345 3 .115 1.096 .374
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The Pearson Correlation Coefficient was used to determine the 

strength of the relationships between the level of prenatal activity and 
labor length, infant weight, Apgar score, types of medication during 
labor, incidences of episiotomy, vaginal tears, forceps, cesarean birth, 
Pitocin industion or augmentation, gestational age of the infant, umbil
ical cord wrapping around the infant, labor complications, and feelings 
and discomforts during pregnancyo The significance level was p = .05 

(Table 11).
Among the significant findings related to the activity score 

were: positive significant correlations between a high activity score
and one-minute Apgar score (p = .042), a high activity score and Pitocin 
augmentation or induction (p = e025), and a high activity score and 

occurrence of a backache during pregnancy (p = <>044) „
There were negative correlations between a high activity score 

and infant weight (p = „042), a high activity score and use of Sparine 
(p = .050), a high activity score and vaginal tears (p = .031), and a 
high activity score and a feeling of loneliness during pregnancy 
(p = .039).

There were negative trends between a high activity score and 
weight gain (p = .085) and a high activity score and use of Demerol 

(p = .056).
There were also positive correlations between one-minute Apgar 

score and five-minute Apgar score (p = .001), labor length and use of 

epidural anesthesia (p = .001), labor length and occurrence of episio
tomy (p = .001), forceps use and labor length (p = .028), forceps use 

with epidural anesthesia (p = .001), forceps use and episiotomy
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Table 11. Pearson Correlation Coefficient Relating 

Activity Level to Variables

Correlation Probability
Variables Coefficient Level

Labor Length .2887 .204
Baby Weight .-.4094 .042*
Apgar 1 .4104 .042*
Apgar 5 .2068 .321
Demerol -.3867 .056
Epidural .2990 .147
Nembu ta1/Secona1 -.1784 .394
Sparine -.3943 .050*
Episiotomy .1803 .434
Tear -.4722 .031*
Forceps 3444 ,126
Cesarean Birth -.1482 .479
Pitoein . .4565 .025*
Gestation .1791 .392
Cord — 60601 .775
Top of World .1243 .554
Unattractive -.Ir09 .502
Uncoihfor table -.0477 .821
Backache .4053 .044*
Fat .1744 .404
Restless -.0675 .748
Easily Upset -.2760 .182
Lonely -.4160 .039*
Edema .2606 .208
Things Going Your Way -.1052 .617
Attractive . 0.536 .799
Healthy -.1685 .421
Complications .2812 .173
Weight Gain -.3515 .085
Total Medication -.1435 .494
Total Positive Feelings .0363 .863

N = 25
p = .05 level of significance 
* indicates significance
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(p = o 009), labor length and gestational age of the infant (p = .007), 
occurrence of complications and labor length (p = .013), and use of 

medication and labor length (p = .044).
There were positive trends between Pitocin augmentation or 

induction and use of epidural anesthesia (p = .069), Pitocin augmentation 
or induction and episiotomy (p = .089), and occurrence of the umbilical 

cord wrapped around the infant and use of Nembutal or Seconal (p = .091).
In the feelings part of the questionnaire, there were positive 

correlations between feeling unattractive and use of Nembutal or 
Seconal (p = .045), feeling on top of the world and feeling uncomfortable 
(p = .008), feeling on top of the world and having a backache (p = .001), 
feeling fat and feeling uncomfortable (p = .023), feeling restless and 
feeling unattractive (p = .004), feeling lonely and feeling unattractive 
(p = .015), feeling that things are going your way and feeling on top 
of the world (p = .040), feeling attractive and feeling on top of the 
world (p = .017), feeling upset and having a cesarean birth (p = .001), 
and feeling upset.and feeling lonely (p = .043).

Among the additional negative correlations were those between 
having a backache and the use of Nembutal or Seconal (p = .033), feeling 
healthy and Pitocin induction or augmentation (p = .011), and feeling 
healthy and total use of medications (p = .038).

Summary
The analysis of covariance showed only one significance between 

parity and length of labor, with parity the controlled variable 
(p = .001). The more children a woman had had, the shorter was her



length of labor» There was no significance between parity and amount 
of medication used, infant weight, and the umbilical cord wrapping around 

the infant, nor significance between activity score and length of labor, 
amount of medication used, infant weight, and the umbilical cord 
wrapping around the infant, with parity and activity level controllede 

Pearson Correlation Coefficient showed significant positive 
relationships between high activity score and one-minute Apgar score 
(p - o042), high activity score and Pitocin augmentation or induction 
(p = e025), and high activity score and occurrence of backache pre- 
natally (p = .044).

Pearson Correlation Coefficient showed significant negative 
relationships between high activity score and infant weight (p = .042), 
high activity score and use of Sparine (p = .050), high activity score 
and vaginal tears (p = .031), and high activity score and a feeling of 

loneliness (p = .039).
There was a negative trend between high activity score and weight 

gain (p = .085) and high activity score and use of Demerol (p = .056).
No significance was found between the activity score and labor 

length, total use of medications during labor, use of epidural anes- . 
thesia, episiotomy, use of forceps, cesarean, birth, gestational age of 
the infant, the cord wrapping around the infant, complications, or 

feeling good or bad about oneself*



CHAPTER 5

DISCUSSION OF FINDINGS AND CONCLUSIONS

In this chapter the findings will be discussed in relationship 
to the conceptual framework and the review of the literature» The con
clusions from the study will also be discussed.

Relationship of Findings to Conceptual Framework
This study was designed to explore the exercise or activity 

women do while pregnant and to seek a relationship between the amount of 
exercise they do and their pregnancy and labor outcomes and the initial 
health and weights of their infants.

The conceptual framework for the study was based on the concepts 
of exercise and the physiology of exercise and on the concept of the 
physiology of pregnancy and labor. The study explored the effects of the 
physiological changes of exercise on the physiological changes of 
pregnancy and labor and on the fetus.

For the women in the study, the effects of exercise on the preg
nant woman were measured, through self-reporting and by the discomforts 
and feelings items of the questionnaire. Most of the women "felt" that 

exercising during pregnancy was beneficial. Many already had already 
incorporated exercise into their daily lives before they became pregnant 
and many were active because of the demands of their jobs and/or child 
care. From what the women said, exercise was a means of control for
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them during the changes of pregnancy* Whether it made any "difference" 
in pregnancy or xlabor outcomes was incidental to them, but the fact that 

they could exercise and had exercised or were active while pregnant 
seemed to be a source of pride for them and a means to take care of
themselves while pregnant* If positive outcomes that could be related
to exercise occurred, that was an added bonus for them*

The activity score for the women ranged from active to very
active, although some women believed that they were not very active.
Some women who listed very few forms of exercise that they engaged 
in still had fairly high activity scores due to the "exercise" they 
received from working outside and inside the home* However, it was 
difficult to accurately assign an activity score for "housework" and 
child care, as these activities have not been frequent topics of research 
on energy expenditure. The women themselves, in the study, believed 
that their activities at home, especially child care, accounted for a 
great deal of "exercise," In the analysis of the data, housework and 
exercise were analyzed together in one activity score*

From the feelings and discomforts section of the questionnaire, 
the women who exercised most experienced more backache (p = *044), which 
could be explained as exercise-caused added stress to a back already 
stressed by the pregnancy*, . However, it was hoped that exercise would 

relieve backache and reduce its incidence by improving posture and 

muscle tone.
Exercise did not seem to be a factor in the occurrence or lack 

of occurrence of edema (p = *208) , but as literature supportsr there was
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a trend toward a lower weight gain by those women who exercised more 
(p = o 085)o

From the questionnaireF the activity level did not seem to be a 
factor in the feelings, either positive or negative, of the women, 
except for lonelinesse Those who were more active felt less lonely, or 

those who felt lonely were less active (p = <,039) o This could be due to 
participation in a sport, or exercise reducing feelings of loneliness, 
especially if participating in group exercise activities. With the over
all lack of significance in regard to the relationship of exercise to 
feelings, pregnancy may be such a great change psychologically that 
little can be done to change or. ameliorate feelings at this time.

Activity scores did not have any relationship to labor length 
(p = .204), even when the data was analyzed separating primiparas from 
multiparas (p = .982). This finding does not necessarily discount 
exercise, since there are a multitude of factors, both physical and 
psychological, that can influence the length of labor, and could have 
reduced the role of exercise in affecting labor length. However, those 
with higher activity scores did tend to require less medication in the 
forms of Demerol (p = .056) and Sparine (p = .051). This could possibly 
indicate a higher pain tolerance by those who exercise a great deal. 

Although the activity score did not correlate with epidural use 

(p = .147), most of the women gave birth at a hospital where epidural 
anesthesia is used frequently. According to a hospital source, the 
epidural is used in 70 percent of all births there.

The activity score inversely correlated with the occurrence of 
vaginal tears (p = .031), possibly indicating better overall muscle



53
tone or flexibility in those who are more active» There was no corre
lation in activity score and episiotomy (p = .434). However, episio- 
tomies are very routine procedures among obstetricians in most 
hospitals.

Pitocin augmentation or induction correlated with higher activity 
scores (p = .025). It is not known why this would be true, unless 
exercise affects the release of Pitocin from the posterior pituitary 

gland.
One of the chief conflicts in the literature in regard to 

exercise and pregnancy was whether placental circulation was reduced 
during exercise or if the fetus was compensated. In this study, the 
activity score correlated inversely with infant weight (p = ,042), 
possibly indicating reduced placental perfusion with exercise. The 
activity score also correlated positively to the one-minute Apgar score 
(p = .042), but not to the five-minute Apgar score (p = .321). The five- 
minute Apgar score is usually more indicative of the severity of 

asphyxia and the possible outcome (Affonso and Harris, 1979).

Relationship of Findings to the 
Review of the Literature

This study did not test women at different stages in their 
pregnancies or postpartum or with nonpregnant women, as was done in other 
studies, to test the differences in heart rate, cardiac output, or 
oxygen consumption. However, this study, unlike the other studies, did 

include a section on the activity questionnaire about feelings and dis
comforts during pregnancy to be related to activity level, but this 

proved inconclusive at this time.
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This study did not show a lower number of complications, length 

of labor, and incidence in cesarean birth in those with higher activity 
scores as did the study of Erdelyi (1962)„ However, Erdelyi used 
"athletes" in his study»

Also, unlike Pomerance, Gluck, and Lynch (1974), who found no 
correlation between physical fitness and birth weight and physical fit

ness and one-minute Apgar score, this study showed an inverse correla
tion between activity and birth weight and a positive correlation 

between activity and one-minute Apgar score. Like Pomerance and others, 
no correlation was found between activity or fitness and complications of 
pregnancy and labor, length of labor in primiparas, and gestational age 
of the infanto Pomerance and others found physically fit multiparas to 
have shorter labors» This study did not find this to be so.

Dhindsa, Metcalfe, and Hummels (1978) found no difference in 
birth weight of singlets of exercised goats, but found reduced weight 
in twins, triplets, and quadruplets. This study involved only single 
births, and those women with higher activity scores had infants with 
lower birth weights.

Erkkola (1976) found physically fit women less likely to give 
birth.to asphyxiated babies which could possibly be comparable to the 
positive correlation in this study of activity level to one-minute Apgar . 

score.
Activity level (including activities whereby the arms were 

brought overhead) and the cord wrapping around the fetus were not cor
related in this study. However, this folk belief was found in several
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cross-cultural studies (Kay, 1974? Carrington* 1973? and Stringfellow, 
1979) » This study did correlate high maternal activity with lower 
infant birth weight, as was also found in folk beliefs (Bailey, 1950? 
Kay, 1974),

Conclusions
The findings of this study showed that women did not restrict 

their activities during pregnancy. They were active either out of 
necessity (for example, child care) or out of interest in keeping in 
"good shape" or "feeling well" while pregnant. They participated in a 
wide variety of activities and were interested in the topic of exercise 
during pregnancy. They wanted to know specifically what to do or not 
to do while pregnant and the advantages and disadvantages of exercise 

during pregnancy, although the women all had "theories" of their own.
Those women who exercised most did not have more, complications 

of pregnancy, nor shorter or longer labors.
The most active women did not report any difference in discom

forts or feelings during pregnancy, except, that they reported more 
incidences of backache and feelings of loneliness.

The most active women were less likely to receive Demerol or 
Sparine during labor and were less likely to have vaginal tears, but 

were more likely to have Pitoein augmentation or induction.
The infants of those who were most active were likely to have a 

lower birth weight, coinciding with the trend of the most active women 

to have a lower weight gain during pregnancy.
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While these findings may indicate what effects exercise can have 

on the pregnant woman and the fetus, what was not shown to be signi

ficant may also indicate some attributes of exercise during pregnancy. 
Exercise did not seem to relate to the occurrence of forceps or
cesarean births. Exercise did not result in prematurity or postmaturity
or result in the cord wrapping around the baby. For this sample, then, 
it may be possible to conclude that exercise is neither a guarantee for 
an uncomplicated pregnancy, labor, and birth, nor for a fast labor, nor
for feeling "on top of the world," but neither is it a risky activity
that may reduce a woman's childbirth potential and seriously affect her 

infant.
Nursing implications from this study include; an awareness of 

the interest that women have in the topic of exercise and pregnancy, a 
means to provide some guidelines in advising pregnant women about the 
types of exercises and activities to do and possible effects of exer- , 
cise on the woman and fetus. This study may also provide the nurse • 
with a more specific and learned answer than the standard "Do what you 
usually do; don't start anything new," in response to "What about 
exercise during pregnancy?" Finally, this study served to reinforce 
the need of. pregnant women to talk at length with health care profes
sionals at various times, sharing their beliefs and asking questions or 

verifications about a number of concerns.



CHAPTER 6

SUMMARY AND RECOMMENDATIONS

This study was designed to explore the exercise women did while 
pregnant and to seek a relationship between the amount of exercise they 
did and their pregnancy and labor outcomes and the initial health and 

weights of their babies»
The purposes of this study were:
lo To survey the types and amount of exercise done by the 

pregnant women,
2, To determine if those women who were more active were more 

likely to have fewer complications of pregnancy and labor and to have a 
shorter labor,

3. To determine if those women who were more active reported 
fewer discomforts during pregnancy,

4o To determine if those who were more active had less need of 
medications during labor, and

5o To determine if the women's activity levels seemed to 
affect their infants' weights or Apgar scores»

This problem is significant due to: the increased interest in

exercise by all people, the particular interest in exercise by pregnant 

women, the traditional role of women as the "weaker sex" and pregnancy 
seen as a "time of confinement,” the various beliefs of the effects of
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exercise on a woman's reproductive organsr and the lack of conclusive 
research on the effects of exercise on the pregnant woman and the 

fetus.

Methodology
A questionnaire was used to describe what women did during their 

pregnancy in regard to exercise and activity in the home and in the job 
setting, A chart review, after each woman gave birth, was then used to 
gather data regarding pregnancy complications, labor course, and birth 

outcomes, including the Apgar scores and weight of the infant.
The sample consisted of 25 women, in general good health, in the 

last trimester of pregnancy, with single fetuses, who were not active, 
moderately active, or very active.

Findings
Of the findings related to pregnancy were:
1, Women remained as active as was comfortable throughout 

pregnancy,
2, The more a woman exercised, the more frequnetly she reported 

having a backache,.
3, The more a woman exercised.,, the less frequently she reported 

feeling lonely,

4, There was a trend among women who exercised most to have a 
lower weight gain than those who were less active.

Findings related to labor and birth were:
1, Women who exercised most, less often received Demerol or 

Sparine during labor,
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2e Women who exercised most, more often had Pitocin augmen

tation or induction,
3» Women who exercised most were less likely to have vaginal 

tears with childbirtho
Findings related to the infant were:
lo The more a woman exercised, the lower would be the birth 

weight of her infant, and
2* The more a woman exercised, the higher the one-minute 

Apgar score.

Recommendations for Future Studies
Recommendations for further investigation include:
1. Replication of this study using a larger sample size.
2. Replication of this study as an experimental study with two 

groups, matched for age, parity, health status, nutritional status, 
participation in childbirth classes, and possibly initial fitness status, 
with one group becoming involved in an adult fitness program throughout 
pregnancy and then testing the differences in pregnancy, labor, and baby 
outcomes of the two groups.

3. Replication of the study with fitness testing of. the preg
nant women, a nonstress test before and after the fitness testing, and 

the fetal heart rate continuously monitored. This would entail the 
availability of a fetal monitor for the testing.

4. Measuring the diameter and thickness and weight of placentas 
of women and possibly correlating placenta size to the women * s activity 
level during pregnancy.
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5. Correlating the amount or type of women1s activity during 

pregnancy to frequency of the umbilical cord being wrapped around the 

babies' bodies,
6o Revising the activity questionnaire to make it more open- 

ended, such as: listing all the activities done during the day for one
week, including how much (for example, number of miles walked) and/or 

for how long (for example, ten minutes of calisthenics)«
7« Revising the final part of the questionnaire to be a "mental 

health" test,
8, Including a form on which to record information from the 

subjects' charts,
9o Further study of the increased incidence of Pitoein augmen

tation or induction with women who exercised more,
10, Further study of medication use related to activity level,
11, Further study of infant birth weight related to activity

level.



APPENDIX A
HUMAN SUBJECTS APPROVAL LETTER

61



62

T H E  U N I V E R S I T Y  O F  A R I Z O N A
T U C S O N ,  A R I Z O N A  8 5 7 2 4

H U M A N  S U B J E C T S  C O M M I T T E E  TELEPHONE: 626-6721 OR 626-7575

ARIZONA HEALTH SCIENCES CENTER 2305

15 April 1981

Anne L.. Dyer, R.N.
2660 North Alvemon Way 
Tucson, Arizona 85712

Dear Ms. Dyer:

We are in receipt of your project, "Effects of Exercise on the 
Pregnant Woman and Fetus", which was submitted to the Human Subjects 
Committee for review. We concur with the opinion of your Departmental 
Review Committee that this is a minimal risk project. Therefore, ap
proval is granted effective 15 April 1981, with the condition that you 
add the following sentence to paragraph 3 of the consent form: "In the
event of physical injury resulting from the research procedures, finan
cial compensation for wages or time lost and the costs of medical care 
and hospitalization is not available and must be borne by you". A copy 
of the revised consent form must also be forwarded to this office for our 
files.

Approval is granted with the understanding that no further changes 
will be made in either the procedures followed or in the consent form used 
(copies of which we have on file) without the knowledge and approval of 
the Human Subjects Committee and the Departmental Review Committee. Any 
physical or psychological harm to any subject must also be reported to 
each committee.

A university policy requires that all signed subject consent forms 
be kept in a permanent file in an area designated for that purpose by the 
Department Head or comparable authority. This will assure their accessi
bility in the "event that university officials require the information and 
the principal investigator is unavailable for some reason.

Sincerely yours,

Milan Novak, M.D., Ph.D. 
Chairman

MN/jm

cc: Ada Sue Hinshaw, R.N., Ph.D.
Departmental Review Committee
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T H E  U N I V E R S I T Y  O F  A R I Z O N A
T U C S O N ,  A R I Z O N A  8 5 7 2 4
H U M A N  S U B J E C T S  C O M M I T T E E  
ARIZONA HEALTH SCIENCES CENTER 2305

TELEPHONE: 626-6721 OR 626-7575

26 May 1981

Anne L. Dyer, R.N.
2660 North Alvemon Way 
Tucson, Arizona 85712

Dear Ms. Dyer:

Thank you for your memo of 21 May 1981 and the accompanying materials 
outlining the proposed addition to your project, "Effects of Exercise on 
the Pregnant Woman and Fetus". This additional procedure merely involves 
the completion of a questionnaire by the subject so that her physical ac
tivity can be ascertained. This presents no further risk to the subjects 
involved. Therefore, approval for this addition is granted effective 26 
May 1981.

Approval is granted with the understanding that no further changes 
will be made in either the procedures followed or in the consent form or 
questionnaire used (copies of which we have on file) without the knowledge 
and approval of the Human Subjects Committee and the Departmental Review 
Committee. Any physical or psychological harm to any subject must also be 
reported to each committee.

A university policy requires that all signed subject consent forms 
be kept in a permanent file in an area designated for that purpose by the 
Department Head or comparable authority. This will assure their accessi
bility in the event that university officials require the information and 
the principal investigator is unavailable for some reason.

Sincerely yours,

Milan Novak, M.D., Ph.D. 
Chairman

MN/jm

cc: Ada Sue Hinshaw* R.N., Ph.D.
Departmental Review Committee



APPENDIX C

QUESTIONNAIRE

Age:
Due dates 
Height:

Number of pregnancies: 
Present weights

Number of children: 
Ages of children: 
Usual weights

Do you have any health/medical problems?
If yes, what are they?
How many hours of sleep have you been getting each night lately: 
Do you smoke? How many cigarettes per day?
Usual activity in one week:
Walking: up 1-2 flights of stairs down1-2 flights of stairs 

~3-5 flights 
_6-10 flights 
greater than 10 flights

1-2 flights of stairs 
3-5 flights 
6-10 flights 
greater than 10 flights

Walking:

Jogging:

Swimming:

1-2 blocks 
3-5 blocks 
6-10 blocks 
_l-2 miles
1-2 blocks 
3-5 blocks 
J5-10 blocks 
1-2 miles

3-5 miles 
_6-10 miles 
greater than 10 miles

3-5 miles 
6-10 miles
greater than 10 miles

Backyard
pool

1-2 lengths 
3-5 lengths 
6-10 lengths 
1/2 to 1 mile
2-3 miles

Olympic-size
pool

_l-2 lengths 
3-5 lengths 
_6-10 lengths 
_l/2 to 1 mile
2—3 miles

Calisthenics: 5-10 minutes 
15-30 minutes 
45-60 minutes
2-3 hours

Bending/Stretching: ___5-10 minutes
 15-30 minutes

45-60 minutes
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Riding a bicycle: 1-2 blocks 
3-5 blocks 
6-10 blocks 
1-2 miles

3-5 miles 
6-10 miles
greater than 10 miles

Tennis: 15-30 minutes 
45-60 minutes 
2-3 hours

4-5 hours
greater than 5 hours

Aerobic dancing: 15-30 minutes 
45-60 minutes

2-3 hours 
4-5 hours

Other dancing (specify type):
Other types of exercise not listed and frequency:

"Chasing".a child or children around the house:
 _5-10 hours 35-40 hours

15-20 hours 
25-30 hours

more than.40 hours

How much time at home is spent in one week sitting?
 1-2 hours  _12-15 hours
 3-5 hours  __20-30 hours
 _6-10 hours  40 or more hours

How much time at home is spent in one week walking:
 1-2 hours  _12-15 hours
 __3-5 hours  20-30 hours

6-10 hours 40 or more hours.
If you work outside the home, please answer the following: 
How many hours do you work per week?

 J.0-15 hours 36-40 hours
_16-24 hours more than 40 hours

 25-35 hours
How much time at your job is spent on one week sitting?

 1-2 hours ___12-15 hours
20-30 hours3-5 hours 

6-10 hours 40 or more hours

How much time at your job.is spent in one week walking?
 1-2 hours 12-15 hours

3-5 hours  __20-30 hours
6-10 hours 40 or more hours

How often do you lift or carry heavy objects/children? 
often sometimes never



In the past few weeks how often have you felt:
Often Sometimes Never

On top of the world

Unattractive
Uncomfortable
A backache
Fat

Restless
Easily upset
Lonely
Swelling in feet/hands
That things are going your way
Attractive
Healthy
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Kay 19, 19S1

For my rasters thesis in maternal-newborn nursing, 1 am. coir.^ 
a staov to learn more about the effects of exercise on the rrejr. a;t 
wc~an arc her baby and would like your r.*:-1 5cipation-. The project 
corslets of filling out the enclosed .jUestionnairei re&^rdin^ .your 
activltv during pregnancy« I also ask th it you read, and sign tre 
enclosed consent form sencir,_ the q u e s t i m n a i r e  and consent Term 
back to rre0 when you have your baby and while your are shill in the 
hospital, please call me (881-1B40) so that 1 mav review, your chtrt 
for length of labor, complications, and the health and weight of 
your bab y0 The purpose of my study is to see if these are affected 
by exercise during pregnancy,

A letter of explanation is also enclosed for your obstetrician 
or midwifeo If you have any questions, please call me at 881-1BAG,

Thank you

Anne L, Dyer
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Bear Physician/Midwife:
Your patient has expressed an interest in participating in 

my.research project to study the effects of exercise, core pre- 
natally, on a w o m a n , her labor and delivery, and on her baby. The 
project will- consist of the woman filling out .a questionnaire re
garding her activity during pregnancy, signing a consent form, and 
calling me after she has had her baby to allow ire to review her 
chart for information regarding the length of her labor, labor com
plications, and the birth weight and Apgar scores of the baby.

Your patient has signed a consent form agreeing to be in the 
study and to allow me to review her chart. 1 will be willing to 
share any information from my study with you.

Thank you

Anne L. Dyer
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EFFECTS OF EXERCISE ON THE PREGNANT WOMAN AND THE FETUS

A research project is being conducted by Anne Dyer, R„N„ The 
purpose of the project is to study the effects of exercise, done pre- 
natally, on the pregnant woman, on her labor and delivery, and on her 
baby. You are .asked to participate because you are pregnant and in 
general good health. The study will require filling out one question
naire, which will require ten minutes of time, and allowing Anne Dyer, 
R.N., to review your labor and delivery record/hospital chart after you 
give birth, which will require only that you call Ms. Dyer while you 
are still in the hospital.

There is no monetary reimbursement,, known risk, or discomfort 
involved with participation in this study. You are free to withdraw 
without any ill will. You are free at any time to askfurther questions 
about the project and/or your participation and will receive answers to 
your questions.

Although of no direct benefit to you, the study and your partici
pation may be beneficial to future pregnant women and their obstetricians 
or midwives for learning more about the effects of exercise during 
pregnancy.

Your responses to the questionnaire and the content of your 
hospital record will remain confidential and the information obtained 
from the study will be identified only as group responses. Your name 
will not appear in the tabulation of the data and, thus, participation 
in this project will remain completely confidential. The data will be 
used in the writing of a thesis and possible publication.

I have read the above "Subject's Consent." The nature, demands, 
risk, and benefits of the project have been explained to me. I under
stand that I may ask, questions and that I am free to withdraw from the 
project at any time without incurring ill will (or affecting my medical 
care). I also understand that this consent form will be filed in an 
area designated by. the Human Subjects Committee with access restricted to 
the principal investigator or authorized representatives of the College 
of Nursing. A copy of this consent.form is available to me upon request.

Signature
Witness

Date
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Dear _____________

1 am a graduate student at the University of Arizona 
obtaining a masters degree in maternal-newborn nursing. The 
research I am doing for my thesis concerns the effects of ex
ercise on the pregnant woman and her labor and delivery and 
on the fetus.

The research consists of having pregnant women fill out 
a consent form and a questionnaire regarding their activity 
during pregnancy and, then, after they have their babies, 
calling me, while they are still hospitalized, so that I may 
review their hospital charts for length of labor, labor com
plications and the birth weight and Apgar scores of their 
babieso The w o m e n ’s physicians or midwives will also be in
formed of the women's participation in the study.

If you have any questions or concerns regarding my study 
or use of your hospital in obtaining information, please 
contact me at _________   ».

Sincerely,

Anne L, Dyer



!
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St. Joseph’s Hospital 350 North Wilmot R oad’ PO- Box 12069 85732»Tucson, A nzona' (602) 296-3211

May 22, 1981

Ms, Anne L. Dyer2660 N, Alyernon, A-11.5
Tucson, Arizona 85712
Dear Ms. Dyer:
Your request to do a research project at St. Joseph's 
Hospital has been brought to my attention by Ms, Burner, Assistant Administrator for Patient Services.
Permission is granted for you to do this study here.
Your contact person will be Diane Hutchinson RN, Head Nurse of the Obstetrical Department, 296-3211, Ext. 2662. 
I have given her your letter and a copy of my letter to 
you. Please make arrangements to give her a copy of 
your research project. She will contact physicians on 
our staff and request permission from them for you to 
approach their patients. We do not, at this time, have 
any midwives on staff.
I wish you every success as you work toward completion 
of your Masters degree.
Sincerely,

t./Norma J. (Billie) Anderson, RN 
Assistant Director of* Nursing
NJAtdb
CC: Diane Hutchinson



^ |: 3 ,to ^ y .|jg | H E A L T H  S C I E N C E S  C E N T E R  
T U C S O N ,  A R I Z O N A  8 5 7 2 4

T H E  U N I  V E R S  I T Y  O F  A R I Z O N A

U N I V E R S I T Y  H O S P I T A L

June 30, 1981

Anne L. Dyer 
Graduate Student 
College of Nursing 
University of Arizona

Dear Ms. Dyer:

It is a pleasure to approve your request to conduct part of your 
thesis research; "Effect of Exercise on the Pregnant Woman and 
Neonate" at Arizona Health Sciences Center. We understand access 
will involve reviews of the post-parturn for unidentified data on 
length of labor, pregnancy/labor complications and neonatal Apgars 
and weight.

Your contact person in the agency will be Ms. Becky Hull, Assistant 
Director of Nursing for OB/GYN. If you have additional questions, 
please let us know.

Sincerely,

Ada Sue Hinshaw, R.N., Ph.D.
Associate Director of Nursing for Research 

Nursing Department 
University Hospital

/mnp
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tktDfĈ

July 7, 1981

To Nursing Staff Unit 100:

Ann Dyer, R.N., graduate nursing student at the U. of A. College of Nursing 
has permission to utilize Tucson Medical Center facilities for the purpose 
of collecting certain patient data outlined below.

Ms. Dyer will be contacted by hospitalized patients participating in her 
study post delivery. Ms. Dyer will be on unit 100 to review select patient 
charts for information pertaining to: length of pregnancy; length of labor;
labor complications; infant Apgar and infant weight.

Prior to her reviewing a given patient's chart, the patient must sign 
"Consent to Inspection and Copying of Hospital Records" - form #161.
Ms. Dyer will,supply participating patients with those forms. Your 
assistance will be requested to serve as a witness signature on those 
forms and also to file the given release form in the rear section of 
the patient's chart (final document).

If you have questions or concerns, please contact me.

Thank you.

E . R.N., M.S.
Director, Staff Development & Research 
Ext. 5532

cc: Marita Bowden, Director MCN
Roberta Latham, H.N.
Jan Houston, CNIII 
Dale Reimer, SD&R Coor.

5301 EAST GRANT ROAD « BOX 42195 <> PHONE (602) 327-5461 . TUCSON, ARIZONA 85733

jt



A P P E N D I X  I

HIP SCORING SYSTEM OF ACTIVITY LEVEL

Question
Time on job spent sitting

Time on job spent walking

Walking to and from job

Transportation to and from job

Lifting or carrying heavy things

Hours on job per week

Item
Take walks in good weather 
Work around house or apartment 
Gardening in spring or summer 
Take part in sports
Active ballgame other.than golf
bowling, pool
Other

Classification 
1, Least active 
2« Intermediate
3. Most active

Answer Points
Practically all 0
More than 50% 1
About 50% 2
Less than 50% 3
Almost none 4
Almost none 0
Less than 50% 1
About 50% 2
More than 50% 3
Practically all 4
None or less than 1 block 0
1-2 blocks
3-4 blocks
5-9 blocks
10-19 blocks
20-39 blocks (1 mile, not 2)
40+ blocks (2+ miles)
None
Car, bus? railroad, or ferry 
Subway
Subway and one or more other 
modes of transportation 
Very infrequently or never 
Sometimes 
Frequently 
Less than 25 
24-34 
35-40 
41-50 
51+
Frequently Sometimes Infrequently

2. 1 0
2. 1 0
2. 1 0

4. 3 0
3 2 0

Numerical Score 
1-10
11-18 
19-28
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APPENDIX J
GRIMBY

Activity Level 
Sedentary

Light

Moderate
Active

Vigorous Exercise

SCORING SYSTEM OF ACTIVITY LEVEL

Examples
Reading, watching television, eating, 
sitting in car, working with papers.

Dressing, driving car, washing up, 
preparing food.
Walking (ordinary), shopping.
Decorating, painting, lawn mowing, 
building in brick.
Swimming, playing tennis, digging in 
garden, sawing.
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