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Antepartum Bed Rest for Pregnancy
Complications: Efficacy and Safety for
Preventing Preterm Birth

Judith A. Maloni, PhD, RN, FAAN'

Abstract

Preterm birth is the major maternal—child health issue across developed nations and the leading cause of perinatal mortality and
morbidity. OF all deaths of infants <lyear of age in the United States in 2005, 68.6% occurred in infants born prior to term,
Although the preterm birth rate in European countries is 5—7%, the US. preterm birth rate is [2.7%, representing an
increase of 9% since 2000, Antepartum bed restfactivity restriction (ABR/AR) has been a mainsy of treatment to prevent
preterm birth for the past 30 years prescribed for nearly | million women in the United States annually, despite a lack of
evidence for its effectiveness. In fact, there is increasing evidence that ABR causes several adverse physiologic and
psychological side efiects among women and their infants. Unforwnately, these findings have had lietle impact on clinical
practice. This integrative review of literature provides a comprehensive analysis of the evidence lor the practice of prescribing
ABR and its physiologic, behavioral, and experiential side effects. It also presents a model to guide continuing research about
the effects of maternal bed rest as well as evidence supporting the use of home care with bed rest, a different, safe, and
feasible model of prenatal care for treating women with pregnancy complications used particularly in other countries. Finally,

suggestions to Improve the health of high-risk pregnant and postpartum women and their infants are provided.
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Pretenn birth is the majer matemal-child health issue in
developed countries as it is the leading cause of perinatal mor-
bidity and manality {Macdorman & Mathews, 2008). 1n 2004,
the United States was ranked 2%ih in the world in infant mor-
tality, tied with Poland and Sfovakia. In 2003, of all deaths
of infants <! year of age in the United States, 68.6% occurred
in preterm infants, The rate of preterm binth was 12.7% in the
United States in 2005 and has inereased steadily across at feast
(he past two decades, compared with the current rate of 5—7%
in European countries (Behrman & Butler, 2007; Goldenberg,
2002; Macderman & Mathews, 2008).

Anteparium bed rest (ABR), or activity restriction (AR},
defined as confinement to bed and restriction of activity except
for toileting needs {approx. 1—2 hr/day), has been the mainstay
of treatment Lo pravent pretenm birth in the United States for the
past 30+ years. The ireatment is prescribed or 700,000 o
} million women in the United States each year for periods
ranging froin a few days (o months to treat a variety of preg-
nancy cempications, including pretenn labar, preterm prema-
ture reptured membrancs, placenia previa, multiple gestation,
and hypertension (Geldenberg, 2002; Goldenberg et al,
19594; Maloni, 1998a; Maloni, Alexander, Schluchier, Shah,
& Park, 2004; Maloni & Kasper, 1991; Maloni, Margevicius,
& Damato, 2006; Sprague, &'Brien, Newbam-Cook, Heaman,

& Nimrod, 2008}, The prescription of bed rest is based on the
assumptions that it is {a) effective in preventing preterm birth
and fc) safe for both the mother and fetus, Research across
more than 2 decades, however, has failed to supparnt the effi-
cacy of bed rest for improving fetal outeomes. Randomized
controlled trials (RCT's) that compared women with pregnancy
complications treated with either bed rest or ambulation have
consistently shown no group differences in infant outcomes
commonly associated with pretenm birth, including infant mor-
tality, gestational age at birth, infant birth weight, and fetal
growth restriction (Crowther, 200%; Elliot et al., 2003, heher,
Abalos, & Caroli, 2010; Say, Gulmezoglu, & Hofmeyr 2009,
Sasa, Afthabe, Belizan, & Berpel, 2009}. In contrast, Hatch and
colleapgues repori that evidence indicates that vigorous mater-
nal exercise does not increase the risk of preterm birih (Hatch,
Levin, Shu, & Susser, 1998). Leisure time exercise may, in

! Case Western Reserve Unbversity, Frantes Payme Befton Schoal of Mursing,
Cleveland, OH, L4

Corresponding Author

Jedis A Malenk, Care Western Reserve University, Franges Payne Bolten
Schoo] of Mursizg, 10900 Euclid Avenuz, Cleveland, OH 44106, LFSA

Ermsit amddiDasesde



Malonl

107

fact, improve high-risk pregnancy outcomes and reduce the
risk of pretesm birth (10M, 2007). Evenson, Siega-Riz, Savilz,
Leiferman, and Thorp (2002) monitored 1,699 prepgnant
wamen and their patterns of exercise across pregnancy. They
found the risk of preterm birth was somewhat decreased with
vigorous leisure activity in the first irimester and furiher
decreased in the second trimester.

The lack of effectiveness of ABR would net be as major a
concer if there were no adverse effecis. However, resgarch
also Fails to support the assumption that bed-rest treatment is
safe for either the mother or the baby. Rather, ABR has been
associated wilh a variety of physiolopic and behaviorat mater-
nal and fetal adverse effects and is a highly negative experiencs
for women (Maloni, 1998a; Maloni & Kasper, 1991; Maloni
et al, 2004; Schroeder, 1994). Given the presence of side
effects, a comprehensive review of research about those effects
is critical to inform praciitioners and preprant women about
whether this treapnment should be prescribed.

In this article, I provide a comprehensive analysis of the evi-
dence surrounding the practice of prescribing ARR and its phy-
siologic, behavioral, and experiential side effects. I aiso present
amodel to guide continning research into the side effects of bad
rest and evidence for a different, safe, and feasible model of
high-risk prenatal care to treat women with pregnancy compli-
cations, including home care, which is used in other countries.
Finatly, I offer specific suggestions to improve the health of
high-risk pregnant and postpanium women and their infants,

Method

To conduct this integrative Hiemture review, 1 accessed
MEDLINE, CINAHL, PubMedMedline, and the Cochrane
Database of Systematic Reviews and conducied a manual search
of references contained within retrieved anicles. 1 used the key-
waords bed rest, pregnancy, high-risk pregnancy, preterm birth,
and pregrancy complications and combined the additional terms
side effects, bone loss, thrombosis, psychological effects, depres-
sion, amd siress wilh the orginal keywoends for addiional
searches. For alternative medels of anteparium care, [ usad the
kevwords anteparinm hospital core, anteparnun home care,
hame care, home management, domiciliary anlenatal core, and
preterm labor. 1 includad articles reporiing primary ressarch in
English of the effects of bed rest on both pregnant women and
on nonpregnant persons and excloded a few relevant studies with
unclear methedelogies and analytic methods.

Because major research effors related to ABR began in the
1990s, the sampling frame for review of siudies to include in
the integrative review was broad. I included all research
designs in this review, as some of the research is still in the
hypothesis-generation stage of development. I rewrieved rele-
vant guantitative and qualitative research from six disciplines:
nursing, medicine, psychology, social science, and biclogical
and aerospace sciences. Final selection of the literalure was
puidad by (hs paper’s overarching lamework, that is the
Human Response Model (HRM) and its concepts of physiclo-
pie, behavioral, and experientizl adaptation {Hellkemper &

Bond, 2003}, The final sample included in this review comprised
26 ariicles about physiologic, behaviorl, and experiential side
effects of ABR, 17 articles commparing antepartum hospital and
home care, 5 meta-analyses of RCTs of the effectivencss of
ABR, and 4 articles about physician use of bed rest. Tn my initial
search, 1 actually retrieved 20 anticles that compared home- and
hospital-based antepanium care, but 7 did not identify whether
bed rest was prescribed. My atternpls to conlact the authors of
4 of these studies were successful, and T determined that bed rest
factivity restriction had been prescribed in the studies, resulting
in the final sample listed above.

Overview of Research Framework
Aeroshace Bed Rest Research

Initial research about the effects of bed rest was conducted by
gerespace scientists who used bed rest in nonpregnant persons
as g mpde] to stidy the anticipoted effects of weightlessness
in space (Fortney, Schneider, & Greenleaf, 1996; Maloni &
Kasper, 1991; Sandler & Vemikos, 1936} Researchers created
a framewaork, based on azrospace science, 10 explain human
adaptations to space flight, microgravity, and bed rest {Lujan,
White, & Barber, 1994). This onginal aerospace framework is
described in preater detail elsewhere {(Fortoey et al., 1996; Lujan
etal., 1904; Maloni & Kasper, 1991; Sandler & Vemikos, 1986},
To summanize, the aerospace framework, which is represented
by the unshaded boxes in Fipure 1, proposes the foflowing:
When the body is placed in the supine position, a series of phy-
siplogic events eccur to help ihe bedy to adapt o the change in
positioqt. Change in body hydrostatic gradients and alleraticn in
skeletal ipading of weight-bearing tissuzs rapidiy initiate a cas-
cade of physiologic changes in every major organ systen. There
is & redistribution of body fluids toward the head. Alterations
oocur in the cardiovascular/cardiopulmonary, fluid and electro-
byte, honmonal, hematologic, musculoskeletal, and neurosensary
and vestibular systemns. These physiologic alterations lead to
sympioms that can become disabling across tbhe bed rest and
recovery pericds. For example, reduced loading and disuse of
weight-bearing muscles leads to both muscle atrophy and bone
demineralization (Bloomfiekd, 1997; Forney ot al, 1996,
IeBlanc, Schneider, Evans, Engelbretson, & Krebs, 1930
Sandler & Vemikos, 1986} )

The aerospace framework was initially nseful to guids new
research about physiclogic outcomes among pregnant Wwomen
treated with bed rest, but researchers found that the framewark
was limiled becanse it did not include behavioral or sociocul-
tural alierations arising from the context of the woman's expe-
dence of bed rest. My colleagues and | as well as other
researchers have empirically demonsimated these untoward out-
comes of bed rest duning pregnancy (Heaman, 1992; Maloni &
Schoeider, 2002; Maleni et al, 2004; Schroeder, F96). It
became clear, therefore, that a broader model was needed to
guide investigalions into the array of adverse side effects
reporied by pregnant women treated with bed rest (Maloni
et ak, 993; Maloni, Brezinksi-Tomasi, & Johnson, 2004;
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from framework by Lujan ecal. {1394) Shaded boxes depictitems that | addad to partray pregnant women's experiznce of bed rese. Dathed limes
indicace areas in which further research bs needed. Adapted from “Human Physislogy in Space: A Currieulum Supplement for Secondary

Schools,” by B F. Luizn, R. | White, and H. Barber, 1994

Meleni, Kane, Suen, & Wang, 2002; Maloni & Kaiil, 2000,
Maloni et al,, 2006},

ABRIAR Organizing Framework

To provide a more camprehensive puide for research into the
holistic effects of ABR, 1 created a naw research framework,
which combines the physiologic alterations identified in Lujan
and colleagues (1994} acrospace framework with behavioral
and psychosocial alterations identified in research about preg-
nancy bed-rest treatment. My additions to the aerospace frame-
work are depicted in Figure | using shaded boxes.

The second row of the ABR/AR orpanizing framewark pre-
sers ke propesed causes of the body’s adaptation (o bed rest:
reduced hydrostatic gradients and reduced loading and disuse
of weight-bearing muscles (Fortney et al.,, 1996; Lujan et al,
19%4; Randler & Vemikos, 1986).

In ke third row, the major physiologic adaptive responses to
bed rest are depicted in a condensed format that primarily

reflects those factors most relevant o pregnant women. Thus,
Ior example, sinilar to the acrospace framework, adverse
piysiologic effects in muscle, bone, and weight as well as
symptoms of cardiovascutar deconditioning have been found
in pregnant women (Maloni, 1996; Maloni & Schneider,
2002; Maloni et al, 1993; Maloni et al, 2004; Promislow,
tlertz-Picciotto, Schramm, Watt-Morse, & Anderson, 2004).
In addition, [ zdded two new factors, behaviora! alterations and
sensory deprivation, to this ow of the ABR/AR framework.
Although behavioral alterations during bed rest have been
documented in the acrospace literature, these were nat repre-
sented by Lujan and colleagues (1994) in their framework.
They include changes in cognition, mood, and socialization
{Instifute of Medicine, 2001; Levine, 1991; Zubek & Wilgosh,
1963}, Sensory deprivation is a result of the fact thar, during
bed rest, movement, though physically pessible, is cantrolled
extemally by others, hence the term restriction (Hammer &
Kenan, 1980). This inability to moeve creates an *environmen-
tal sameness,”” a type of sensory deprivation (Hzmmer &
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Kenan, 1980; Maleni, 1928a). Pregnant women restricted to
hospilal bed rest are exposed 1o imited, moestly noxious stimuli
that exist within their immediate environment. They are
estranged from that which is most familiar. Not only is kines-
thetic stimulation Hmited, but also tactile, auditory, visual,
environmental, inteliectual, emotional, and social stimulation.
Women report feeling imprisoned (Gupten, Heaman, &
Ashcroft, 1997, Heaman & Gupten, 1998). Researchers woik-
ing in other populations aiso repert the presence of sensory
deprivation during bed rest or RA and reveal that behavioe and
performance are altered (Downs, 1974; Institwte of Medicine,
200%; Levine, 1991; Wood, 1977; Zubek & Wilgosh, 1963).
Prior research has demenstraled that the physiologic and beha-
viorat facters depicted within the third row of the ABR/AR
famework interact in nonpregnant persons, but the relation-
ships among these variables in pregnant and postpartum
women after bed rest need to be more clearly explicated in
futare research.

The founh row of the ABR/AR framework, again similar 1o
the aerospace framework, depicts some of the specific physio-
logic changes that occur in beth nonpregnant and pregnant
persons. For example, emong pregnant womnen, iesearchers
have reported altered muscle metabolism and function
{Maloni et al,1993; Malont & Schneider, 2002}, arthostatic
intolerance, and glucose intelerance with bed rest {Maloni
et al, 1993; Maloni et al., 2002; Maloni & Park, 2005). Addi-
tionaily, 1 have added behavioral and experiential oulcomes
that have been identified specifically among pregnant women
to the framework. These are changes in mood, cognition, and
psychosocial concermns,

I added the fifih row to the ABR/AR organizing frmmewaork,
listing specific matemal physiclogic, behavieral, and experien-

tial responses to ABR, to more clearly depict the adverse

effects of pregnancy bed rest. These responses include symp-
tems of various organ system alierations, including those in the
cardiovascular and muscutoskeletal systems leading to exercise
intolerance and muscle dysfunction; difficulty with muscle
strength, mebility, and exercise; and changes in behavioral staz-
tus, including depressive symptoms, which appear to be a
major side effeci, along with anxiety and meod allemtions
{(Maloni et al, 1993; Maloni et al., 2002; Maloni & Park,
2005; Maloni & Schneider, 2002). The box on the far right
depicts the maternal experience of bed rest as involving stress,
family and role alterations, and a sense of elongation of time
{Gupton el al,, 1997; Heaman & Guplon, 1998; Maloni et al.,
20601; Schroeder, 1996; Thoenburg, 20023, The box at the bot-
tem of the frmework indicates that maternal symptoms related
to bed-rest tzeatment extend into the postpartun period and that
there is 2 need for recovery and rehabilitation (Matoni & Park,
2005; Maloni & Schaeider, 2002),

Adverse Eflects of Bed Rest

The mssumption that ABR/AR is safe, that is, causes no adverse
effects for mother or fetus/infant, has been challenged over the
past 204 years. As depicted in the ABRAAR fremework,

research about matemal—felal side effects has revealed that
waornen's adaptation Lo bed rest occurs ai the physiological,
behavieral, and experential levels (Maloni et al., 1993; Maloni
el al., 2002; Maloni et ak., 2004; Maloni et al,, 2006; Matoni &
Schneider, 2002). These three adaptive levels, drawn from the
HBM (Heitkemper & Boad, 2003}, serve as the organizing
framewerk for the following discossion about the adwverse
effects of bed rest. The studies reviewed are Hsted in Table 1

Physiologic Alterations

Muscle function. Researchers have identified changes in ante-
parum and postpartum gastrocnemius muscle metabolism, a
proxy for muscle atrophy, in two Iongitudinal studies of women
hospilalized on bed rest (Maloni et al., 1993; Maloni & Schnei-
der, 20}2). Both studies began on hospital admission, ended at
& weeks postpartum, and assessed reoxygenation of the gastro-
cnemius musele during recovery from plantar fexion exercise.
The length of time needed for the gastrocnemius muscle to
teoxygenate after plantar flexion exercise significantly
increased (ie, muscle metabolism deteriorated) across ABR
and decreased (i.e., muscle metabolism improved) during post-
partum recovery. In comparison, gastrocneinios muscle reoxy-
penation after exercise among nonnal controls did not change
over time, Furthenmore, women ireated with hed rest at home
prior to hospitat admission had significantly looper lengths of
muscle reoxygenation time afler exercise than woemen whose
bed rest began on hospital admission. Cne waorrisome finding
was that muscle recovery {or women treated with bed rest was
not compleic at & weeks postparium. Maternal reports of post-
partumn difficulty with mobility, soreness of weight-bearing
muscles, and syniptoms of cardiovascular deconditioning sup-
ported the presence of postpanium museuioskeletat and cardio-
vascular decondiioning {Maleni & Schreider, 2002).

Matermnal weipht During bed rest in nonpregnam persons,
weight loss often occurs due to loss of Nuids, muscle, bone, and
at times, appetite. Carbohydrate and fat metabelism are also
allered by bed rest {Fortney et al, 1996; Krebs, Schneider,
Evans, Kuo, & LeBlane, 1990; Rice & Lane, 1997; Sandler
& Vernikos, 1936}, Weight gain durdng pregnancy, however,
is critical to fetal outcome (Abrams, Aliman, & Picket,
2000; Barker, 1998; Institute of Medicine & National Research
Council, 200%; Lu, Tache, Alexander, Kotelchuck, & Halfon,
2603). In three studies of maternal weight pain during ABR,
researchers found that women lost or did not gain weight
(Maloni et al, 1993; Maloni et al, 2004; Maloni et al,
2006). In the first study, in which the sample comprised 18
women with either a singleten or multiple pestation, the
amount of weight gained during hospital bed rest was signifi-
cantly Tower than in healthy pregnant controls (visioni et al.,
1993}, In a Iarger study of 141 women wilh sinpleton pregnan-
cies researchers examined changes in body mass index {BMI)
during ABR {Malfoni et al, 2004). Weekly maternal weight
gain was significantly lower than Instituwe of Medicing (10M,
1990) recommendations that women with 3 normal BMI gain
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approximalely 1 Ib per week. la fact, nearly 52% of women
gained no weight at all during hospitalization. Again, in the
third study, also involving women with a multiple gestation,
the weekly rate of weight gain was significantly less than IOM
recommendations {Maloni et al,, 2006).

Infont birth weight. Birth weight is a major predictor of neo-
natal morbidity and mortality (Goldenberg, 2002; Lu et al,
2043; Newburn-Cook et al., 2002). In three studies, researchers
looked at infant birth weight after antepartum materna] bed rest
{Maloni et al,, 1993; Maloni et at,, 2004; Maloni et al., 20063,
In the first two studies, infant birth weights were sipnificantly
lower than eilher the matched controls (Maloni e al,, 1993} or
the national mean for each infants’ gender, gestational ape at
birth, and race {Maloni et al., 2004). However, in the third
siudy of muliiple gestation infants, despite matermal weight
loss, birth weights were appropriale for gestational ape using
a current standard for twins and triplets by gestational age and
gender.

Bone foss. In nonpregnant individuals, changes in bone begin
within days of the initiation of bed rest and continue without
leveling off (Fortney et al., 1996}, These changes are due to
bone demineratization and aftered calcium metabeolism and cal-
gitropic honnones. Hone loss varies among anatemical sites
and is greatest in weight-bearing trabecular bones of the spine
and hip (Forney et al, 1996; LeBlanc et al., 1990). Among
pregnant women, measureinent of changes in bone mass atid-
butable to bed rest is difficult as there is 2 natural maternal cal-
ciem transfer to the fetus {Oliver, Parisi, Zeni, & Mautalen,
2004}, Funher, X-ray assessment unnecessadly exposes Lhe
fetus to radiation, which could affect development. Therefore,
research about bone loss during pregnancy bed test was
nonexistent until recently. Onz prospective study assessed
matemal bone loss in the mdivs and vlna between 16 and
36 weeks gestation using dual energy X-ray abscrpioemetry

(DEXA; Promislow et al., 2004}, Women treated with bed rest
had a significant adjusted mean Joss of 45%—6% compared to
1.53% for those not treated with bed rest (p = .001). In another
study, pregnancy bed rest was associated with increased bona
turnever markers from 10 o 36 weeks pesiation and from
4 days to | month postpartum (Kaji el al,, 2007}

Thrambosis. Deep vein thrombosis {DVT} and other embeli
are 5 times mare likely to occur during pregnancy (James,
Tapson, & Goldhaber, 2005). Kovacevich and coHeagues
(2000} studied the prevalence of thrombeembelic events ameng
women trealed with bed rest using a retrospeciive chan review,
The prevalence was 15.6 per 1,000 women compared to 0.8
ameng those not trealed with bed rest. 1n contrast, in another ret-
rospactive chan review across 23 years, Danidenko-Dixon et al.
(2001} did not identify ABR as a risk lector for tirombosis or
emboli. Furthermore, in Iwe prospective assessments of symp-
toms of hespital bed rest among women who were heallhy prior
v pregapncy, DVT was not identified By women as an

anteparium or postpanium symplom {Maloni ee al, 1993;
Maleni et al, 2006).

Antepartum syrpioms. Researchers conducted two studies of
antepartuen physical and psychosocial symptoms during hospi-
tat bed st ameng women wilh either & singleton or multiple
pregnancy (Maloni et al,, 1993; Maleni et al,, 2006}, The nm-
ber of weekly symptoms reporied by women treated with bed
rest during hospitalization was significantly higher fAf = 9 per
week} compared to a healthy control group and did noet change
throughout the treatment. The most conunon symptems were
fatigue, back muscle soreness, sleep cycle changes, round liga-
ment pain, dry lips, nasal congestion, reflux, indipesiion, meod
changes, tenseness, and beredom.

Postparturn symptoms, Researchers have also examined the
incidence of matemmal physical and psychosocial symptoms
afier bed rest {Maloni et al,, 1993; Maloni et al,, 2806; Maloni
& Park, 2005). Wornen reported & mean number of 13 symp-
toms after bed rest, which significantly decreased over time
to & symptoms at & weeks postpartum, Women ireated with bed
resl reporied sigmificantly more shoriness of breath and sore-
ness of weight-bearing muscles {(Maloni et al., 1993). Symp-
toms for women wilh a singleton pesiation treared with bed
rest were similar to those of women wilth a multiple pestation
in number and type. Commoan postparinm symptoms included
fatigue, dry skin, back muscle serensss, headache, mood
changes, tenseness, and difficulty concentrating. :

Behavioral Afterations

Depressive symptomns. Depressive symploms daring and after
ABR meatment are commeon. The five stadies of depressive
symploms ameng women freated with hospital bed rest for
pregoancy complications (Heaman, 1992; Maloni et al,, 1993;
Maloni et al, 2002; Mercer & Ferketich, 1988; Maloni, Park,
Anthony, & MusH, 2005) al wsed different but reliable standar-
dizedf instruments, incleding the Center for Epidemiologic Stu-
dies—Depression Scale (CES-D), Profile of Mood Siates
fPOMS), and the Multiple Affect Adjective Checkiist—Revised
{MAACL-R). Two of the studies comparad antepartum depres-
sive symptoms among high-risk pregnant women and healthy
pregnant women at one lime point using aither the POMS or the
CES-I. 1n both, researchers found that depressive symploms
were significantly higher for those treated with hospital bed rest
than for controls (Heaman, 1992; Mercer & Ferketich, 1988).
The mean antepartum CES-E) score for 153 high-risk womsn
was 17.1, indicating mild depression and o need for further
screening (Mercer & Fedketich, 1988).

e remaining three stodies were lonpituding] studies in
which investigntors assessed both antepartuin and postpartum
depressive symptoms {dysphoria) using the MAACL-R among
mothers with either a singleton or multiple gestation. Dys-
phona, a combinatien of anxiety, hostility, and depression, was
highest on antepartum hospital admission and decreased acroess
the postpartum but remained slightly elevated at & weeks
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{Maloni et al., 1993; Maloni et al., 2002; Maloni et al., 2006).
Women with greater severity of complications had signifi-
cantly higher scores at all limes. In an attampl to replicate the
results of Heaman (1992}, Maloni et ab. (19%3), and Mercer &
Ferketich {1988), Maloni el at. {2005) used ali three insin-
ments to assess antepartum depression in women treated with
bed rest. Depression as assessed by each instrunent was high
on hospital admission and gradoally declined unil birth.
Test—retest reliability and convergent validity were high
among the three instruments, suggesting that results can be
peneralized across studies.

Infant behavior, Bellieni and colleagues (2003 ) conducted the
one published study of infants” behavioral outcomes afier
malernal bed rest. In it, they studied children of 43 mothers
who had bean confined to bed for ai least 15 days during their
pregnancy. Matemal reposts revealed that infants had a sigaif-
icantly higher incidence of allergies, molion sickness, and need
to be rocked to fzll asleep than the contiol group.

The Experience of Bed Rest

A high-risk prepnancy treated with antepartum hospital bed
rest is characterized not only by depressive symptoms bat also
by malemal anxiety and fear for her own outcome and that of
her fetus’s (Gupton et al, }997; Heaman, 1992; Schroeder,
1996; Thomberg, 2002}, A major theme thal emerges from
women's descriptions of bed rest is altered lemporality
{Schroeder, 1996). Women, apparently out of concemn for their
infant's outcome and their experiences of boredem and isola-
tion, are prefoundly eriented toward the future. The present
is an agonizing burden to be endured 1o meet future goals, that
is, birthing a viable, healthy infant. Thus, the experience of
time is slowed, with minutes experienced as interminable hours
{Schroeder, 1996; Thomburg, 2002). Schroeder {(1995)
described this experience as “always waiting.” The waiting
is accompanied by uncerainty, meod lability, anxiety, and
feelings of being out of contol of their bodies {(Gupton et al,,
1097 Heaman & Guplow, 1998; Maloni, 1998a; Schroeder,
1996Y. It is difficult 1o know, however, whether *“waiting"” 1s
associated with bed rest, havinp a high-risk pregnancy, or both,
as these factors are confounded.

Matema) anteparium stress and the effect of hospilal bed
test on the family have been investipated in several studies,
Maternal stress is high during hospitalization, with the primary
sources of stress being sepamtion from and concems for the
family at home, negative emotions, self-image, and health sta-
tus (Maloni et al,, 1593; Maloni & Kutil, 2000; Maloni et al.,
2006: White & Ritchie, 1984). Women worry about their chil-
dren and partner whether they are being trealed with home or
hospital bed rest. Matemal reports of family stress identify
family disruption and difficulty with assuming maternal
responsibilities, anxicty about matemal—fetal outcome, finan-
cial difficulties, and adverse emotiona! and child care issues
related to children at heme {Maloni et ab,, 2001; May, 2001}
Reports from winnen's patiners confinm that assuming multiple

Binlagical Research {or Mursing 12{2)}

new roles ks & major issue for them, incleding caring for their
partner on bed rest, responsibility for child care, and household
management (Maloni & Ponder, 1997; May, 1994; May, 2001).

Summary and Limitations

In summary, there is & body of research that has identified
numerous adverse physiclogical and behavioral effects of ABR
upon pregnant and postpartum women. The experience of bed
rest for mothers is harrowing and characterized by fear for self
and fetus, the presence of a varety of negative emotions
including depression and anxiety, and altered tempaomlity that
makes enduring the present a major task. Additionally, some
research supgests that the fewsfinfant may also be affected,
particularly in the critical area of infant binth weight. However,
as there are few and conflicting repons, further research is
needed on the effects of ABR on fetal and infant health and
weli-being. '

A strenpth of the research gbout the side effects of ABR is
that there is also a compendivm of research that documents
simitar side effects of bed rest among other samples (Foriney
et al., 1995; LeBlanc et al, 1990, Sandler & WVernikos,
1986%, Study of the effects of bed rest is, however, more com-
plex in pregnant than in nonpregnant persons as several con-
founding variazbles (hat are not easily controlled coalesce
durng a high-risk pregnancy. These include the presence of
concomitant symptoms associated with childbearing thal are
unrelated to bed-rest ieatment and the physiotopic and psycho-
logical effecls of having a high-risk pregnancy. Researchers
have incarporated a healthy cantrel group in only two studies
to differentiate symptoms of bed rest and childbearing
(Heaman, 1992; Maloni et al., 1993). Being identified as hav-
ing 2 high-risk pregnancy and being treated in the hospital for
an emergent condition are likely to affect assessment of out-
comes associated with bed-rest treatment, particulady psycho-
social pulcomes. Enrellment of a coutrel group of high-risk
pregnant wosien who are not yet experiencing complications
would provide the oppertunily to determine whether there are
unique symptoms asseciated with high-risk pregnancy priot
to bed-rest reatment and determine whether being labeled as
having a high-risk pregnancy induces psycholopical chanpes.
HBowever, identifying such women ahead of time is extremely
difficult. Despile attempts zcross decades, perinatal medicine
has been unable 1o predict which women will have high-risk
pregnancies or be hospitalized.

The sile of treatment—hospital or home—also confounds
results. Although some siudies have compared the effects of
hospital and heme bed-rest treaiment (Gupton et al,, 1997,
Hemnan, 1992; Maloni et al., 1993), more research, including
RCTs, is needed. Fotwre studies, however, may have even
preater difficulty controfling for setting as more women are
now being reated with a variety of combinations of home and
hospital bed rest. :

dany of the studies of the side effects of bed rest inciuded
women with a variety of diagnoses, used a convenience sample,
and enrolled small samples. Based on vor research experience,
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it is, indead, the case that women hospitalized for ABR
frequently have more than one obstetric diagnosis. RCTs that
control for types of diagnoses and explicate exclusion crteria
are needed. Approximately 8— 105 of women have pregnancy
complications wreated with hospitalizalion {Gozmararion 1 ak.,
2002); thus, multisite stedies may be needed (o increase sample
size and ensure sufficient power.

Finally, a major imitation of the exland body of literatare on
the effects of ABR is that the awhors often do not provide a
definition of bed rest!AR or explicate the lenpth of bed rest
{(hours and days), type of activity restriction, or the daily
amount of welght-bearing activity performed, with the majority
stmply staling that bed rest was used. Precise definitions of bed
rest and descriptions of length of time aclivity is resiricted in
fisture studies will allow comparisons Lo be made across studies
and could assist in defining the optimal length of bed rest for
preventing both preterm birth and matemnal side effects, should
the effectiveness of bed rest be demonstrated. Similarly, studies
need to be specific about the pestational Hming of bed rest as
the psychosocial effects of bed rest may vary with the gesta-
tional age of the pregnancy and fetal chance for survival.

Alternative Models for Antepartum
High-Risk Care

Anleparium hospital bed-rest treatment is the corrent 1.5, stan-
dard of care for high-risk pregnancy, despite the fact that peri-
natal morbidity and mertality has not been reduced since this
treatmeat became widespread (Fox, Getber, Kalish, & Chasen,
2009, Goldenberg, 2002; Goldenberg et =k, 1994; 10M, 2007;
Maloni et al., 2004). In the 1990s, approximately §89-92% of
obsteiricians aml maternal—{etal medicine specialists pre-
scribed ABR (Maloni et al., 1938a), Recent research reveals
only a slight decling in use, with 71—89% of matermal—{etal-
medicine specialists in the United States cumrently prescribing
bed rest (Fox et al., 200%). Canadian physicians also prescribe
activity restriction but primarnly in the homs (Spragoe et al.,
2008), with less than one half prescribing hospital bed rest. Use
of ABR vardes within and among U.5. obstetricians for the
same pregnancy complicalions (Malent et al., 1998a; Ramsey
et al., 2004). Reasons for the use of bed rest and hospital treat-
ment are unclear, though one appears to be the assumption that
high-risk antepartum care cannot be safely and economically
implemested in o outpatient setting (Stainton, Lohan, &
Woodhart, 2005; Tumbull et al., 2004), Table 2 lists studies
that compare antepartum hospital care with home care pro-
grams, with or without bed rest.

Comparisoin of Hospital and Home
Care, With Bed Rest

Overview. Women with emergent pregnancy compHeations
are initially admitted Lo the hospital to stabilize their slaws but
care varies afler stabilization. Soms women remain in hospital
care whereas others are discharged to home care, If subsequent
complications anse among women ai home, transfer to a

hospital is expedited, but once stabilized, women retumn to the
home, Home care programs are cabled by a variety of names
depending on the country, incleding antenatal day care, domicili-
ary care, and antenatal day stay, that is, a stay of a few hoursina
facility associated with a medical center followed by an inunedi-
ate return to home (Gouoler, Gevry, Lemay, et al., 200 ; Helewa,
Heaman, & Dewar, 2000; Monincx, Bimie, Zondervan, Bleker,
& Bonsel, 2001: Stainton et al., 2005). Home care consists of
components similar to hospital care, that is, monitering of mater-
nal and fetal status, but may also contain additional components.
In the United States, home care most often consists of instruc-
tions on hospital discharge (o return to their physician’s office
for weekly reassessmenl. Some U. S, home care programs
provide home ulerine monitoring of contractions and fetal
heart rate or continuous infusion therapy of terbulaling, a drog
theught 1o redece vlerne contractions. In other countdes,
however, other needed services are also provided such as
health care provider visitation, housekeeping and child care
services, natritional counseling or assistance, home visits
andfor phone consullation, leaching, and counseling (Harrison
et al., 2001 ; Helewa et sk, 2000; Monincx et al., 2001}

Fhysiologic ovicomes. A number of studies conducted in
Canada, the Netherdands, and the United States have compared
physiclogic materral/fetal outcomes among high-risk pregnant
women trealed with bed rest in either hospilal or home care
{Table 2). Of these, six were RCTs, seven were eilher prospec-
tive or retrospeciive cohert studies, and two used an ethno-
graphic design Gutcomes investigated varied among studies
but primarily focused on the infant.

In several studies, researchers found ne significant group
differences in infant gestational age between home and hospital
bed-rest groups {Carfan, O’Brien, Parsons, & Lenze, 1993;
Goulet, Gevry, Gauthizer, et al,, 2001; Goulet, Gevry, Lemay,
et al., 2001; Moennex, Zondervan, Bimie, Ris, & Bossuyt,
1997; Mouer, 1994; Salvador et al, 2003; Yost, Bloomn,
McIntire, & Leveno, 2003); however, in three studies research-
ers found a significant improvemnent in pestotional ape al birth
in Ihe home care group (Ambrose, Rhea, Istwan, Cellins, &
Stanzinno, 2004; Hamison et al, 2{0{3; Helewa g1 zk, 20040},
Researchers also found no significant croup differences in
infant birth weight in six studies {Carlas et al., 1993; Goulel,
Gevry, Gauthier, et al., 2001; Goulet, Gevry, Lemay, et al,,
20061; Mouer, 1994; Salvador et al,, 2003%; Yost et al., 2005) but,
in three studies, infant birth weight was sienificantly increased
in the home care group (Ambrose et g1, 2004; Harrison et al.,
2001; Belewa et al., 2000). Ambrose amd colleapues (2004}, in
particular, found that the rate of preterm binh and incidence of
preterm delivery at <34 weeks was significantly lower {(p =
D01y and binh weight was sipnificantly preater by almost |
pound (7 = .001) in the home care proup. Furthemnore,
researchers found no sipnificant differences in Apgar scores
in four studies (Harrison et al., 2001; Helewa et al, 2000; Sal-
vador et al., 2003; Yost et al., 2005), but Goulet and colleagues
{Goulet, Gevry, Gauthier, et al., 200!; Goulet, Gevry, Lemay,
et al., 2001} found a sipnificant increase in the hospital group.
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Researchers assessed the number of NICU admissions or
length of NICU stay, finding no significant group differences
in five studies {Carlan et al., 1993; Goulet, Gevry, Gauthier,
et al., 2001; Geulet, Gevey, Lemay, el al, 2001; Hamison
et at., 2001; Yost et al., 2003) and fewer NICU admission or
shotter stays in the home care group in two (Ambrose et al.,
2004; Helewa et ok, 2000). The percentage of infants admitted
tor e N1CU in the home group of one study was nearly half of
that of the inpatient group (Ambrose et al., 2004). Findings
revealed no significant differences in infant mortality between
home and hospital groups in four studies {Ambrose et al., 2004;
Curlan et al., 1993; Harmisen et al, 2001; Helewa et al., 2000
end no significant difference in a varety of reported infant
camplications and emergency cesarcap sections in several
{Caslan et al., 1993; Gouolet, Gevry, Gauthier, et al,, 2001;
Goulet, Gevry, Lemay, et al, 200}; Harrison et al, 2001;
Helewa et al, 2000; Monincx et al.,, 19%97; Yost et al., 2005).
Furthermore, researchers found that, for the home care group,
length of maternal hospital stay was significantly less
{Ambrose et al, 2HM; Carlan et at, 1993; Goulat, Gevry,
Gauthier, et ak., 2001; Goulet, Gevry, Lemay, et al, 2001) and
cost of care was less (Ambrose et al., 2004; Carlan et al., 1993;
Helewa, Heaman, Robinson, & Thompson, 993; Salvador
et al., 2003}, thoogh only Ambrose and colleagues and Carlan
and colleagues detenmined statistical significance for cost of
care. In another study, in which the home care propram pro-
vided extensive services, researchers found no significance dif-
ference between hospital and home care cost (Hamison et al,,
2001, Al researchers concluded that the home care of high-
risk prepnant women with bed rest is as effective, safe, and fea-
sible as hospital care,

Behavioral evicomes. In comparsons of home and hospital
care wiih bed-rest lreatment that examined behavioral out-
comes, depression was a primary outcome. Heaman (1992},
using the POMS, found that depression was significantly
greater among high-risk hospitalized women compared (o
high-risk women on bed rest at home or a contret group of
healthy pregoant women. In # later ethnopraphic sivdy, Hea-
man and Gupion {1998) confirmed that feelings of depression
were predoninant among wormen in their hospitat group. In a
large RCT, Menincx and colleagues (2001) used the RAND
3 to assess menlal heallh across anteparium encoflment
throush 8 weeks postpartum. They found significantly less
optimal mental health scores for both the home and hospital
bed-rest groups comparad to & heallhy control group.

Maternal experience. Bed rest and the site of anteparnum care
have a significont emotional and social impact on woimen and
their famifies. In a Canadian ethnographic study of 24 women
treated with bed rest in the hospital, heme, or both, women
rported experiencing excruciating boredom and a sense of
timelessness in both settings (Gupion et al., 1997; Heaman &
Gupton, 1998). Women in both groups alse experienced fzel-
ings of lack of control, uncertainty, confinement and imprison-
ment, and loneliness; concerns sbout fetal well-being, their

children, and a negative fmpact on relationships with their
parners; and @ sense of missing out on life, Other descriptive
and quatitative studies have also provided insight into the expe-
rience of women with high-risk pregnancies treated with bed
rest (Maloni et al, 2001). In each setting, {ife and family rela-
tionships are altered. Funhermote, a profoand sense of elonpa-
tion of time dominates the experience of having a high-risk
pregnancy treated with bed rest {Heaman & Gupton, 1998).
Goulet, Gevry, Gauthier, et al. {2001) found that stress was
high emong women treated with bed rest both st hbome and in
the hospital and 1hal it significantly decreased across time for
ail women. In another study, Gupten and colleagues £1957)
concluded that siress categories were situational, environmen-
tal, and family related. Women at home identified stress related
to the temptation to be mote aclive, feeling like a prisoner, and
partner mole reversal. Hospitalization and bed rest increased the
number of stressors, adding the stress of separatien from the
home and family, lock of privacy, hospital discemfons, and
incompatible roommates {Gupton et al, 1997, Heaman &
Gupton, 1998). Manifestations of stress were evidenced i
physical symptoms, emoetional reactions, and altered social
relationships. Coping strategics incladed keeping a pesitive
attitude, taking it one day at a lime, setting goals, kezping busy,
doing it for the baby, and getting used to # (Gupton =t al,
1997). Women also noted some banefits for each of the two set-
tings: Women at home apprecialed support from ourses and
having comfontable, familiar sweroundings, whereas women
in the hospital cited proximity of medical auention as a benefit.

Comparison of Hospital ond Home
Core, Without Bed Rest

There are corrently no stodies comparing infant and matemal
physicdogic outcomes for women with high-risk pregnancies
treated without bed rest in day stay (home) versus hospilal care,
Researchers in two studies condacted in Australia, hewever,
investigated emotional and experiential outcomes of care pro-
vided in the two settings. Both siondies assessed outcomes for
women who had a variety of pregnancy- complications but
were not treated with bed rest (Stainton et al., 2005; Siainton,
Lohan, Fethney, Woodhart, & Istam, 2006). Women in both
settings had high ltevels of anxiely that decreased over time,
but anxiety was significantly higher among hospitalized
women (Stainten et al., 2006}, Stress was alse increased in
beth groups bul, again, was higher in the hospital prouop,
though researchers could not rn tests of siatistical sipnifi-
cance due to smatl sample size, Women reported stress from
a variety of sources, including negative emotions and separa-
tiea frem the family. There was a trend toward better family
functioning in the day-stay group but scores were variable,
Women in both groups also experienced & profound sense
of elongation of 1ime {Stainten et al., 2003), Stainton and col-
leagues {2004) concluded rhat neither the site of antenaial
care not the presence or absence of RA changes the level of
matemal siress, anxiety, or uncertainty about her neonate’s
health in high-risk pregnancies.
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Summary and Limitations

In summary, cemparisens of matemat and infant physiologic
and behavioral outcemes for women with peegnancy complica-
fions revealed that hospital care and bed rest did not improve
infant or matemal physiologic outcomes, but, m seme
instances, outcomeas were improved in (he home care groups.
In siudies of behavioral outcomes with bed-rest treatment,
depression and mental health scores appear to be less optimal
among hospitalized women. Matermal anxiety was Tower
among those reated at home.

In contrast, there is a lack of research about physiolopic out-
comes when women with pregnancy complication are not
treated with bed rest. Two studies, however, reported that even
when bed-rest trealment was not used, anxiety and stress was
high in both the hospital and home settings. Furthennore, (he
experience of women treated either with or without bed rest
appears 1o be extremely negative, with women embeddad in
depression, anxiety, alterations in family relationships, and
elongation of time,

A strength of studies comparing home and hespital care for
pregnancy complications is that designs have controlled for the
imporiant variables of setting and, often, diagnosis. However,
most studies appeared to pay litle or no attention to the vari-
able of bed rest/activity restriction. Several studies did not
clearly repart whether bed rest was a pari of he home and hos-
pital antepartwn treatment; eather, obtained this information
by personal contact with the authors {Harrison et at., 2001;
Heaman, 1992; Helewa et al., 1993), Bed rest induces major
physiclogic change that could affect niateenat—fetal outcomes.
For example, bed rest induces diuresis, which may complicate
the condition of a pregnant woman with decreased plasma vol-
ume or premature rupture of membranes but conversely may
improve the condition of a woman with gestational hyperten-
sion without preeclampsia (Seciety of Obstetricians and
Gynaecatogists of Canada, 2008). Studies were also kHmited
by a lack of definition of bed rest/activity restriction, including
deseriptions of the type of activity allowed and restricted and of
the daily and total length of restriction. Thus, although Lhere
have been several RCTs that compared cutcomes of home and
hospital care for wemen treated with bed rest, additional
sesearch is needed. Future research alse needs to compare the
impact of bed rest versus unrestricted aclivity on perinatal out-
comes in both the home and hospital settings, as other coun-

tries, such as Australia and Canada, have begun to eliminate-

ABR treatment {Society of Obstetricians and Gynaecologists
of Canada, 2008; Stainton et al., 2006) or have never used it
at all.

Discussion

The side effects of bed rest have significant implications for
short- and long-tenn matemal and infant health. A number of the
more serious antepartum side effects of bed rest persist into the
postpartum period, including muscle atrophy and cardiovascular
deconditioning, possiblz bone foss, the influence of inadequate

maternal weight gain on infamt birth weight, depressive
symptoms, and physiologic and psychosocial sympioms.

Physialogic Effects :

Muscle. Evidence of maternal musele atrophy during bed rest
and maternal symptoms of musculoskelétal and cardiovascu-
lar deconditioning is consistent with the results of acrospace
bed rest research (de Boer et al., 2008; dzloni et al, 1993;
Maloni & Park, 2005; Maloni & Schneider, 2002). Fortney
and colleagues (1996) describe a composite of symptoms that
occurs among nonpregnant persons during physiclogic recov-
ery after bed rest including generalized weakness; poor exer-
cise tolerance; disturbance of coordination, posture, and gaii;
heel and foot pain; difftculty with standing and walking; and
inuscle pain. Maternal symptoms, however, are unreco prized
by health care providers (Maloni et ak., 1998) Women are dis-
charged from the hospital in a deconditioned state without
tnowing that they need to recover from both childbearing and
bed rest and without advice about how to recover (Maloni &
Schneider, 2002},

Recovery from muoscle atrophy in nonpregnant persons is
stow, requiring at least twice the duration of disuse, and it is
unclear whether muscle loss is fully reversible (Foriney
et al., 1996; LeBlanc et gl., 1990). Postpartum women would
benefit fram a physical therapy assessment prior to hospital dis-
charee and a planned program of rehabilitation to rebuitd mus-
cle strength and stamina. They also need geidance o prevend
overuse of muscles, which induces funther damage, prevent
falls due to decreased strength, and prevent long-lerm injury
{Maloni & Schneider, 2002}. [nstrumental support, such as help
with cooking, cleaning, and childcare, would also allow women
time to recover and Lo address their own health needs as well as
those of thelr infants,

Bane. We urgenily need a body of research about the impact
of ABR on bone loss, as this effect could have lifelong impli-
cations. As with muscle deconditioning, among noapregnant
persons recovery from bone loss requires at least twice the
length of bed rest, and foss may not be fully reversible {Fortney
et al., 1996; Giangregoro & Blimkie, 2002, LeBlanc et al.,
1990}, Pregnancy bed rest occurs at an age when peak bone
mass is nommally acerued of, if the woman iz oider, s naturzl
bone loss with aging hegins. Concomitantiy, there is also a tem-
porary pregnancy-related maternal calcium shift from bone
toward the [etus (Black, Topping, Dusham, Farquharson, &
Fraser, 2000; Kaur, JGodber, et at, 2003; Kaur, Pearsomn,
et al., 2003; Sowers, Crutchfield, Jannausch, Updike, &
Corton, 1991; Sowers, Scholl, Bards, & Janpausch, 2000). In
women who have not reached peak bone mass, bone 1oss asso-
ciated with bed rest may interfere with achieving their optimal
bone mass. Those who do not reach optimal peak bone mass are
at risk of developing osteoporosis (National Institutes of Health
Congensus Development Panel, 2001). In those who have
already accrued peak bone mass, age-refated bone loss may
be temporarily accelerated during bed rest resulting ina greater
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decline in mass and an earlier armival of fracture threshold
(Krasnoff & Painter, 1999). Because the greatest trabecuiar
bone loss occurs in the spine and hip, fbilure 10 fully rcover
loss may compromise lifelong matermal skeletal integrity
(Fortney et al., 1996; Giangregoric & Blimkie, 2002; Leblanc
et al., 1990).

Pregnancy weight gain and infant birth weight There is a direct
relationship between pregnancy weight gain and infant birth
weight {Abrams ei al.,, 2000; Barker, 1998; Institwe of Medi-
cing, 2009; Newbum-Ceok et al.,, 2002}, Low birth weight is
associated with fetal growth restriction and increased infant
moertality. In & comprehensive review of animal and htsman
studies, Barker (1998) concluded that prolonged inadequate
fztat nutrition during pregnancy leads to an adaptive slowing
of cell division and alteration in fetal and placental hommones
coutrolling growth that may reprogram intrauterine develop-

inent. Barker (1993, 1998) and oihers also propose that antena-

1al undernuirition may place newbom infants at higher risk for
{ater adult diszases such as coronary heart disease, hyperten-
sion, stroke, and digbetes mellitus (Eriksson, Forsén, Tuomi-
lehin, Osmond, & Barker, 2001; Fanal-Valevski et al,, 2001).
Longitedinal investigations into the effect of ABR on infant
birth weight and subsequent health are wreently needed. Addi-
tionally, we need to develop a more sensitive birth weight stan-
dard for infants from a multiple gestation. Currently,
comparisons can oaly be made for gestational age and gender
or geslatienal age and rmce but nmot for all three of these
variables.

Antepartum ond postparivm symptems. Soeme health care pro-
viders might perceive that matemal repons of multiple minor
physiologic and psychosocial antepartum and postpartum
symptoms of ABR are of little concern, The persisient presence
of multiple minor symptoms, however, such as fatigue, head-
ache, and backache, that continue into the postpartum reveal
an underlying morbidity that does not appear to be resolved
at & weeks (Albers, 2000; Maloni & Park, 2005). Typically
such symploms are not recoprized or treated by obstetric health
care providers. Research amonp healthy postpanium women
indicates that pestparium symptoms persist over time rather
than resolve. In investigations of symptems from 6 months Lo
! year after delivery, only a smal! percentage of healthy post-
parium women {not treated wilh bed rest) reported no healih
problems (Glazener et al., 1995, Thompson, Boberts, Currie,
& Filwood, 2002). The aumber of symptems experenced
among pregnant women treated with bed rest may be increased
compared 10 healthy postpartum women, as researchers mea-
sured only Lhose symptoms associated with bed rest and not
those related to childbearing (Maloni & Park, 2003). Further-
mare, when experienced together, symptoms often have a mul-
tiplicative effect, resulting in an increase in overall discomfoet
and a decrease in function fitness, role perfunnance, cognitive
functioning, and quality of fe (Lenz, Pugh, Milligan, Gift, &
Suppe, 1997; Maloni & Park, 2005),

Behavioral Effects

Researchers have found negative affect and stress doring preg-
nancy Lo be related to adverse obstetric and necnatsl outcomes
{Hobel & Culhane, 2003; Hoifman & Hatch, 2000; Kurki,
Hiilesmaa, Raitasalo, Manila, & Ylikorkala, 2000, On &
Milter, 1993; Wadhwa et al, 200!). Anlepartwn depressive
symptoms decrease over time during bed rest, but posiparium
scores remain somewhat elevated at & weeks, particularly
among womeint who had a preterm infant (Maleni et al,
2602). Posipartum depressive- symptoms are associated with
the diagnosis of postpartum depression and disturbance in
mather—infant interaction and subsequent child development
{Beck, 1993, 1996; Ficld, 1995; O'Hara & Swain, 1996). Beck
{2602} reported that the first 12 weeks of postparfun are the
most vulnerable period for the development of clinical depres-
sion among mothers of multiples. However, there is a paucity
of fengitudinat research beyond 6 weeks about depression and
depressive symptems in-women wilh perinatal complications.
In the immediate postpartum, health care providers need to take
aggressive steps to screen and monitor women who had preg-
nancy complications to ensure that bolh the mother and infant
are healthy and safe (Beck, 1993, 199, Field, 1995).

In the presence of pregnancy complications, perinatal stress
emanates, not enly from having a hiph-risk prepnancy, but also
from the increased threat to healih, hospitalization, and obste-
tric treatmients that are frequently physically and psycholopi-
cally invasive and demanding and serve as a reminder of the
precarious nature of the pregnancy. With ABR, physiclogic
sources of stress may occur from the bedy's rapid adaptatien
to bed rest, similar to what is reporied by acrospace researchers
(Forney et al., 1996; Sandler & Vemikos, 1986}, Exposure to
chrenic environmental stressors as well as anxiety, scparation,
and concems for seif and family conlribute to behavioral siress
responses {Behrman & Butler, 2007; Gupton et al, I997;
Heaman & Guplon, 1998, Maloni et ak, 2001; Stainton et al,,
2006). The experiences of vipilant wailing for an important
future matema! or infant health outcome over which women
have no control and of isolation likely compound maternal
stress. Esolation has been identified as one of the major contri-
butars to increased alfostatic Iond (McEswen, 1998a, 1998b).
Furtheninore, there is increasing evidence that physiologic and
psychosocial stress leads to disease processes and increased
risk for preterm birth {Institote of Medicine, 2006; McEwen,
1928a). Research is needed to compare the complex nature of
anlepartum stress in the hospital and home settings, as most
research has been conducted solely in the antepartum hospital
setting. Multidimensional {nterventions can then be designed to
reduce the number, variety, and intensity of antepariuen stres-

“sors Lhal eccur,

Experience of Bed Rest

The impact of a negative pregnancy experience ImMong wWiHnen
with pregnancy complications treated with bed rest has been
isnored. When new mothers begin (o talk about their nepative
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ENPETiENCes, 3 COMMON respanse is to nepate the experience
wilh comments such as “at fecast you pot a (healthy} baby™
oF "“wasn't it worth it?"" by clinical observations suggest that
new mothers quickly retreat from tatking further, as their
expressions are ofien perceived as being inappropriate for a
new mother. '

Mothers in a bed-rest support group ihat [ facilitated for over
5 years and in subsequent postpartum interviews often talked
about “flashbacks™ to their time on bed rest and with their
infant in the NICU (Malond, 1998b; Maloni & Kutil, 2000).
Postpartum positraumatic stress disorder (PTSDY has been
asseciated wilh increased obstetric interventions and with hav-
ing a pretenn infant {Ayers, 2004; Bailham & Joseph, 2003;
Olde, van der Hant, Kleher, & van Son, 2006}, Future investi-
gations should consider postpartume maternal assessment for
PTSD, as a high-risk pregnancy and the postparium period
often encompass criteriz associated with the development of
PTSD, including a threat to life and a loss of sense of conteal
over the maternal or infant outcome {Debier et al,, 2000;
DeMbier, Hynan, Harris, & Mannielle, 1996; Quinnell &
Hynan, 1999).

Physicians’ Use of Bed Rest

Bed rest and chinical practice. Neither research about the effec-
tiveness and safety of bed rest nor the paradign shift toward
evidence-based practice has had much impact oo ohstetric elin-
ical practice or patterns over time (Fox et al., 2009; Maloni
et al., 1998; Sprague et al., 2008}, Health care provider reliance
an the use of bed rest may have originated in early methodolo-
gically flawed research that showed bed rest was efiective lor
improving infant outcemes (Maloni & Kasper, 1991}, Comman
reasons physicians cite for continued use of ABR include the
tack of reliable knowledge about the pathegenesis of preterm
birth, the fzct that many altemalive treatinents to prevent pre-
temn birh are also known to be ineffective, physicians™ or
- repional practice preferences, and the continued belief that bed
rest is a harmiess intervention (Fox et al.; 2009; Geldenberg,
200%; Kmmer, 1987; Maloni et al., 1903; Ramsey et al,,
2004). That final belief indicates either a lack of knowledze
about the type, number, and severity of ABR side effects or 2
discounting of cument evidence {Maloni et ak., 1998; Sprague
et al., 2008).

Dedistanal conflict. Even with an understanding of some of the
side effects of ABR, decisional conflict may contnibute to con-
linued use of bed rest. Sprague and colleagues {2008) report
that & sample of 516 Canadian physicians and nurse midwives
experienced a moderate degree of decisional conflict about pre-
scribing activity restriction. Decisional conflict oocurs in health
care when there is a state of uncertainty sbout the course of
actien Lo be taken {O"Conner, 1993). Conilict arises when the
level of risk in paticat outcome is unclear, and the provider has
8 tack of clagty about his or har values, skifl deficits, time con-
straints, emnotional distress, andfor peer pressure. The need to
make tradeoffs in selecting a course of action also cantributes

to decisional conflict {EH Caccavo & Reid, 1995; O'Connor,
1995; Weslert & Groenewegen, 1999). The decizsion maker
olten takes what she or he perceives to be the less objectionable
course of aclien. Despite the fact that the health status of the
felus and mother are intervetated, pecinatal care has tradition-
atly had a single-minded focus on the fetus/neonate, Tt is only
when there is substantive risk to matemal health that providers
also focus on the well-being of the mother (Moninex et al.,
2001). The continued use of bed rest indicates a nepglect to con-
sider the full range of evidence about both the efficacy and
safety of bed-rest treatment for both the mother and the infant.

Conclusions

k is possible that ABR might decrease preterm binth but evi-
deace has not yet been foand to suppert that conctusion, Such
evidence may be masked by the complex multicausal and inter-
refated factors that centribute to pretenn binth, Untii that evi-
deare is produced, however, the health care profession
should, at feast, do no hanm. Experts apree that bed rest should
not be 2 standard coinponent of reatiment for prevention of pre-
teant birth and, furthermore, that fhe prectice shoold be elimi-
nated fCrowther, 2009: Goldenberg, 2002; La et al,, 2003;
Meher et ab., 2010; Sosa et al., 2009). For example, in Canatla,
aew clinical practice guidelines published by the Society of
Obatetricans and Gynaecologtsts states that strict bed rest is not
recommendad for treatment of preeclampsia and that there is
irsufficient evidence to make recommendations abaut the use
of bed rest for women with hypertensive disarders of preg-
nancy {Society of Obstetdeians and Gynaecologists of Canada,
2008). Nurses can challenge bed-rest treatment by functionings
as advocates for women and educating them about the evidence
(or bed-rest reatment as well as the risks and banefits, ifany, of -
this practice (Sprague, 2004). If research does eventually
uncover convincing evidence of the efficacy of bed rest, inves-
tigators and care providers must pay strict attention to the pre-
vention and treaiment of zdverse maternal and infant side
effects.

Hospitalization may also need to be discontinued after
emergent treatment {Goldenberg, 20035). Studies have clearly
fndicaled that heme care for womean with pregnancy compila-
tions is safe and effective, and thewm is emerging evidence that
infant sutcomes may be Improved with home care. RCTs are
needed to address the effects of both bed rest and hospitaliza-
tion, as these iwo factors are ofien confounding.

Although neonatal mortality has been reduced across the
last 2 years, this change has been largely due to improved neo-
natal intensive care and better aceess to this care. The incidence
of preterm birth has not been affected. There iz a growing con-
sensus that the current model of prenatal care cannot prevent
pretermt birth  {Goldenberg, 2002; Heaman, Sprague, &
Stewaet, 2001; Lu et al,, 2003}, Numerous studies have fziled
to support, not only standard components of weatments 1o
reduce pretenn birth such as bed est, but also other treatments
such as hydrmation, cerclage, tocolytic drups without cencomi-
tant use of coricosteroids, sedation, psychosocial suppon, and
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nutritional  intervention {Goldenberg, 2002; Hodnett &
Fredericks, 2009; Lu et al, 2003). New, effective interventions
have not been developed. Risk assessment, early delection, and
maiernal education about signs and symptoms have also not
been effective (Goldenberg, 2002). Success in the effert to
reduce preterm birth may oaly come about when we, as
rescarchers and providers, reconceptualize prenatal care as
only one pani of a lifelong effort to optimize women’s health,
beginning at bisth.
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