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ABSTRACT 

Considering the maternal risk for both short- and 
long-term disability imposed by activity restriction, it 
is of great concern that the antepartum symptoms of 
bed rest are still evident in the postpartum period. 
The benefits of bed-rest-exercise may alleviate or 
even prevent physiological distresses or decondition- 
ing associated with activity restriction, thus, elimi- 
nating or stabilizing, factors that may augment exist- 
ing complications. This is the first study to investigate 
the feasibility of incorporating a bed-rest exercise 
program in a specific hospitalized twin pregnancy 
case. The maternal physiological responses of heart 
rate, blood pressure and uterine contractions to a 
four week bed-rest resistance program were meas- 
ured in a woman hospitalized due to complications 
during her twin pregnancy. A second participant 
(same diagnoses) was included as a control. The bed- 
rest-exercise reduced the degree of swelling in the 
lower extremities, promoted more energy during the 
day and a better night’s sleep. There were no signifi- 
cant differences in uterine contractions pre vs post 
protocol and all babies were born healthy. 
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1. INTRODUCTION 

Bed-rest has been extensively researched, in the non- 
pregnant population, especially by the National Aeronau- 
tics and Space Administration (NASA) and other aero- 
space scientists who are interested in the effects of mi- 
crogravity on human physiology. Bed rest is also one of 

the oldest treatments in health care and therefore not an 
uncommon treatment for patients with chronic disease or 
injury as well as to treat women with complications of 
pregnancy.  

Prolonged bed-rest has been associated with decreases 
in cardiovascular and muscular performance with re- 
duced physical work capacity [1-7]. An active individual 
who is suddenly restricted from daily activities may, 
therefore, experience several physiological side-effects 
related to bed-rest (or activity restriction). Patients with 
chronic disease or injury are prescribed bed-rest rou- 
tinely to improve the disease state or to help with the 
healing process. Thus, the side effects of activity restric- 
tion should be distinguished from the disease process for 
which the individual was bed-rested and the resulting 
side effects of activity restriction. 

Despite non-existent scientific evidence to show effi- 
cacy, bed-rest is also prescribed as the primary mode of 
care for high-risk pregnant women [8,9]. Limited re- 
search evidence would suggest that pregnant women are 
also affected by the physiological effects of activity re- 
striction. Important antepartum side effects range from 
loss of muscle strength and muscle atrophy, weight loss, 
dizziness, headaches and indigestion to possible life- 
threatening thromboembolic events [10-15]. Bed rest may 
therefore be responsible for complicating the antepartum 
period, regardless of the disease process for which bed 
rest was originally prescribed.  

When considering the maternal risk for both short- and 
long-term disability imposed by bed rest as well as the 
lack of attention given to recovery (or rehabilitation), it 
is concerning that the antepartum symptoms of bed rest 
are still evident in the postpartum period. For instance, 
during the first week postpartum, women on complete 
and partial bed-rest complained of muscle soreness to the 
lower back, upper and lower leg, arms and heels [11,12]. 
They also reported mobility problems such as difficulty 
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with descending and ascending stairs, knees buckling, 
needing support to walk or sit [11]. Symptoms such as 
fatigue, headache, mood changes, tenseness, difficulty 
concentrating, back muscle soreness, and dry skin were 
still present at six weeks postpartum [16]. The presence 
of such symptoms is proof for the physiological decondi- 
tioning caused by the antenatal bed rest prescription as 
well as for the prolonged recovery in the postpartum pe- 
riod. Yet they seem to go unnoticed. Interventions should 
exist at both levels (antepartum and postpartum) espe- 
cially when healthy postpartum women show a high 
prevalence of morbidity [17-19]. Recovery symptoms 
such as exhaustion/extreme tiredness and backache are 
still apparent six months after childbirth (81% of women 
reported health problems) [18]. Bed rest may therefore 
be responsible for not only complicating the antepartum 
period but also the postpartum period, regardless of the 
disease process for which bed rest was originally pre- 
scribed, and the quality of life of both mother and family.  

The benefits of bed-rest-exercise may alleviate or even 
prevent physiological distresses or deconditioning asso- 
ciated with activity restriction, thus, eliminating or stabi- 
lizing, factors that may augment existing complications. 
One must consider the benefits of exercise, the benefits 
of exercise during pregnancy, the possible detrimental 
effects of activity restriction, and the feasibility of exer- 
cising in a hospital setting before incorporating a bed- 
rest-exercise intervention program for activity restricted 
antenatal women. The benefits of incorporating a bed- 
rest-exercise program have yet to be fully investigated in 
the antepartum hospitalized population, but are well do- 
cumented in the non pregnant population [20-24]. The 
first study was conducted in 1992, by Mayberry and col- 
leges, in order to assess the short-term effects of con- 
trolled bed-rested exercise on uterine activity of women 
diagnosed with preterm labour [25]. Preliminary findings 
suggested that women diagnosed with preterm labour 
may be able to participate safely in an exercise program 
with minimal risk for increased uterine activity after bed- 
rest exercise. Twenty years after this first study, our lab 
has investigated the effects of a bed-rest-exercise session 
on hospitalized antenatal women. Results showed that 
women respond well to one bout of a bed-rest session of 
resistance training when examining heart rate, blood 
pressure and uterine contractions [26]. In the current 
study, the primary objective was to implement and 

monitor a four week bed-rest resistance training program 
(while listening to music) in a patient hospitalized due to 
complications during her twin pregnancy. A second pa- 
tient (twin pregnancy) was also included in the study as a 
control. She listened to same music but did not exercise. 
To our knowledge this is the first pilot study investigat- 
ing the effects of a bed-rest-exercise program in specific 
hospitalized twin pregnancy cases. 

2. CASE REPORTS 

Two hospitalised pregnant women, age and diagnosis- 
matched, were randomly recruited from a larger study 
investigating the effects of acute bed-rest-exercise [26]. 
Both women had twin pregnancies, were non-smokers 
and bed-rested for at least 6 weeks. Study participants 
gave written informed consent, as approved by the hu- 
man research board for Health Sciences at The Univer- 
sity of Western Ontario. Both participants also received 
medical clearance from their health care provider in or- 
der to participate in the study. They were then inter- 
viewed for previous history of activity (prior to bed rest), 
amount of current activity restriction, medications, age, 
lifestyle status (e.g., smoking), and gestational age.  

Characteristics of the two participants are presented in 
Table 1. Both were sedentary prior to bed-rest, with 
similar biological and gestational ages and the amount of 
time they were bed-rested prior to the study. 

2.1. Case 1  

The first case (experimental) consisted of an antepartum 
woman thirty years of age, hospitalized at 27 weeks ges- 
tational age (GA), due to a shortened cervix during her 
twin pregnancy. Her bed-rest prescription was to remain 
in the hospital bed at all times with the exception of 
bathroom privileges. Other than work around the house, 
she was not physically active. This was her third preg- 
nancy, with two children (2 and 4 years of age) at home. 
Height and weight were 1.6 m and 109.2 kg, respec- 
tively.  

The bed-rest resistance program was implemented at 
33 weeks gestational age, 2 - 3 sessions a week for four 
weeks. The protocol has been described previously [26]. 
Exercise sessions in weeks 2 and 3 were cancelled due to 
unexpected visitors coming in or simply feeling too tired 
on that particular day. She was induced at the end of 

 
Table 1. Characteristics of the two study subjects. 

 Maternal Age (years) Gestational Age (wks) Bed-Rest (wks) Physical Activity (before bed-rest) 

Case 1 30 33 6 House work no structured exercise 

Case 2 34 28 8 Walking not on regular basis 

C     
ase 1: bed-rest-exercise (with music) program; Case 2: bed-rest-control (music only). 
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week 4 of the program and therefore only one exercise 
session was conducted during this particular week. Both 
babies were born healthy (Baby A: 2765 g, APGAR 10 at 
5 minutes; Baby B: 3265 g, APGAR 10 at 5 minutes).  

All exercise sessions were instructed and monitored as 
well as conducted at about the same time everyday (be- 
tween 8:00 am and 9:45 am). The bed-rest muscle condi- 
tioning program consisted of upper and lower body exer- 
cises (biceps, triceps, rhomboids, calf and quadriceps 
muscle groups) using a dynaband (red resistance for up- 
per body; green resistance for calf muscles). Quadriceps 
exercises were conducted without the dynaband. Since 
this type of exercise was completely new to the partici- 
pant, fewer exercises were performed in the 30 minute 
sessions. The first week was therefore comprised of only 
upper body exercises and then gradually with time the 
lower body exercises were introduced.  

Both HR and BP were somewhat high and inconsistent 
at rest (HR: ranges from 93 to 110 bpm; BP: ranges from 
138/72 to 124/80 mmHg). HR during exercise ranged 
from 120 - 134 beats per minute, and by T = 50 heart rate 
was lowered slightly but still higher than resting HR. In 
general, at twenty minutes post-exercise (T = 70 min), 
BP and HR returned to resting values. In a few instances 
BP was lower 20 minutes post-exercise (130/80 vs 122/ 
80; 138/72 vs 130/72; 130/84 vs 124/80). There was only 
one uterine contraction monitored post bed-rest-exercise. 
She reported having felt a uterine contraction the day 
before starting the bed-rest-exercise program. No other 
uterine contractions were measured or reported before or 
after the bed-rest-exercise sessions for the remainder of 
the program. 

After only one week on the exercise program, she re- 
ported having more energy during the day and sleeping 
better at night. She also noticed that the swelling in the 
lower extremities had diminished. The participant did 
keep a journal of her daily activities. Her daily activity 
ranged from sitting in bed, walking to the bathroom, do- 
ing her laundry and going down to the cafeteria (most 
times using a wheelchair). 

2.2. Case Report 2 

The second antepartum woman received no intervention 
and therefore acted as the control case. She was 34 years 
of age and was hospitalized due to a shortened cervix at 
20 weeks GA during her twin pregnancy. This was her 
first pregnancy. Her bed-rest prescription was to stay in 
bed with bathroom privileges. She did engage in some 
exercise (mild walking) during her leisure time before 
and during her first trimester of pregnancy, but not al- 
ways on a regular basis (approximately 2x/week for 30 
minutes). C-1 was 1.63 m in height and weighed 64 kg at 
study entry.  

The bed-rest control intervention was implemented at 
28 weeks GA, three sessions a week for four weeks. Her 
4 weeks data set is complete. She was able to participate 
in the study until delivery therefore her total time on the 
program was 6 weeks. However, for the purpose of this 
paper only the first 4 weeks have been reported. She 
went into labour at 33 weeks GA, had a vaginal delivery 
and two healthy babies (Baby A: 1890 g, APGAR 9 at 5 
minutes; Baby B: 1825 g, APGAR 9 at 5 minutes).  

She listened to music for 30 minutes instead of con- 
ducting bed-rest-exercise. All sessions were supervised 
and monitored in the same manner as the bed-rest-exer- 
cise and conducted at about the same time of day (be- 
tween 9:00 am and 9:45 am). The complete protocol has 
been described previously [26]. During most music ses- 
sions, she would fall asleep and had to be awakened in 
order to conduct post-intervention measures. She re- 
ported feeling relaxed at the end of each session. Two 
weeks into the program, she started to complain of 
swelling in her lower extremities, feeling very tired all 
the time, difficulty sleeping, no appetite and shortness of 
breath on exertion. 

Resting maternal HR, BP and UC (pre-intervention) 
were monitored and recorded. All recorded parameters 
did not change dramatically from resting values during 
and after listening to music. In some instances HR was 
reduced slightly during or after the intervention (123 vs 
111 bpm; 110 vs 108 bpm; 118 vs 109 bpm; 117 vs 104 
bpm; respectively). However, by week 4, resting HR 
increased to 122 bpm from study entry (115 bpm). Blood 
pressure was also a little higher at week 4 than at week 1 
(108/62 vs 118/72 mmHg; respectively). There were no 
uterine contractions pre vs. post intervention. 

She also kept a journal of her daily activities. Her 
daily activities ranged from reading, playing cards, 
weekly trips in wheelchair for ultrasounds, to occasional 
2 minute walks to the kitchenette. She was very dedi- 
cated to following her bed-rest prescription.  

3. DISCUSSION 

Having conducted an acute bed-rest-exercise study pre- 
viously in our lab [26], the primary goal of this study 
was to determine the feasibility and the implications of 
implementing a bed-rest-exercise program over several 
weeks in a woman hospitalized with a twin pregnancy. A 
bed-rest-exercise program was therefore applied to one 
patient on the antepartum hospital ward. Her results were 
then compared to a control woman with a similar activity 
history, gestational age and pregnancy. The key findings 
were no change in maternal BP or in the number of UC 
with the exercise intervention compared to the control 
case. These are case reports and their findings unfortu- 
nately cannot be generalized, however, they warrant 
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analysis and discussion. 
Treatment with activity restriction is based on the as- 

sumption that it is effective in preventing adverse preg- 
nancy outcomes and that it is safe for both the woman 
and her fetus [27]. The physiological side-effects of bed- 
rest on hospitalized antenatal women have been docu- 
mented and have shown to be similar than those found 
for the non-pregnant population [11-14,28]. According to 
Bloomfield [1], the most important practical implications 
when working with bed-rested individuals, should be 
avoidance of prolonged immobility. When non-pregnant 
subjects were given an exercise bed-rest intervention 
program, they maintained heart and lung capacity as well 
as muscular integrity [1]. Therefore, if antenatal bed-rest 
complicates the postpartum period, bed-rest-exercise 
may help to alleviate or even prevent physiological dis- 
tresses associated with activity restriction. 

Both women were sedentary prior to and during their 
pregnancy and were both prescribed bed-rest with bath- 
room privileges. However, the women seemed to be a bit 
more active than what was prescribed. Case 1 made fre- 
quent visits in the hallway, laundry, cafeteria, and gift 
shop, sometimes in a wheel chair, sometimes not. When 
in bed these women were usually in a semi-recumbent 
position, however, sometimes they would simply sit up 
in bed or sit in a rocking chair. It would seem that acti- 
vity is restricted but, they are not lying down in bed all 
day. Activity restriction may therefore better define the 
situation of these women than bed-rest.  

Both women had uncomplicated vaginal deliveries 
with healthy babies. Case 1 was actually induced at 37 
week and Case 2 (control) went into labor at 33 weeks 
GA. As shown by Maloni and colleagues, pregnancy 
outcomes differ depending on the degree of activity re- 
striction [11]. For instance, women on complete bed rest 
had different pregnancy outcomes than those on partial 
bed rest. Thus, the occurrence of vaginal delivery of 
women on complete bed rest was lower than women on 
partial bed rest and with no bed rest and furthermore 
65% of newborns were born prior to term [29].  

Despite feeling more relaxed after the music interven- 
tion, Case 2 complained of swelling in the ankles and 
feet and also reported feeling tired, difficulty sleeping, no 
appetite and shortness of breath on exertion. Symptoms 
that are similar to those previously reported in the litera- 
ture [11,12]. On the other hand, Case 1 reported less 
swelling in the lower extremities, more energy during the 
day and a better night’s sleep. In addition, there were no 
significant changes in the frequency of uterine contrac- 
tions due to exercise, which has also been reported pre- 
viously [25,26]. Thus, a bed-rest-exercise program may 
be able to alleviate some of the side-effects of prolonged 
activity restriction in antenatal women with minimal risk.  

Since the goal of the study was to determine feasibility 

of the bed-rest-exercise program, physiological measures 
such as weight, muscle atrophy or bone status were not 
measured but should be considered in future studies in 
order to better evaluate the side-effects of activity re- 
striction and the possible counter effects of a bed-rest- 
exercise program. 

The clinical setting can be a challenging area for this 
type of research. Researchers have to be prepared for last 
minute cancellations due to routine hospital care, un- 
expected visitors, or simply that patients are tired or 
simply preoccupied with other and certainly more impor- 
tant things on occasional days. Patients can also be 
released from hospital at any time depending on their 
condition and gestational age. Considering the impor- 
tance of exercise in eliciting physiological responses, the 
effects of bed-rest-exercise needs further investigation. 
Pending these results, the chronic effects of a bed-rest- 
exercise program over long term to minimize physio- 
logical and psychosocial side-effects of prolonged bed- 
rest in this population must also be assessed in larger 
randomized controlled studies. 
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