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ABSTRACT
Background

Strict or partial bed rest in hospital or at home is commonly recommended for women with multiple pregnancy to improve pregnancy
outcomes. In order to advise women to rest in bed for any length of time, a policy for clinical practice needs to be supported by reliable
evidence and weighed against possible adverse effects resulting from prolonged activity restriction.

Objectives

The objective of this review is to assess the effectiveness of bed rest in hospital or at home to improve perinatal outcomes in women
with a multiple pregnancy.

Search methods

We searched the Cochrane Pregnancy and Childbirth Group’s Trials Register (30 May 2016), ClinicalTrials.gov, the WHO International
Clinical Trials Registry Platform (ICTRP) (30 May 2016) and reference lists of retrieved studies.

Selection criteria

We selected all individual and cluster-randomised controlled trials evaluating the effect of strict or partial bed rest at home or in hospital
compared with no activity restriction during multiple pregnancy.

Data collection and analysis

Two review authors independently assessed trials for inclusion, extracted data and methodological quality. We evaluated the quality of
the evidence using the GRADE approach and summarised it in ’Summary of findings’ tables.

Main results

We included six trials, involving a total of 636 women with a twin or triplet pregnancy (total of 1298 babies). We assessed all of the
included trials as having a low risk of bias for random sequence generation. Apart from one trial with an unclear risk of bias, we judged
all remaining trials to be of low risk of bias for allocation concealment.
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Five trials (495 women and 1016 babies) compared strict bed rest in hospital with no activity restriction at home. There was no difference
in the risk of very preterm birth (risk ratio (RR) 1.02, 95% confidence interval (CI) 0.66 to 1.58, five trials, 495 women, assuming
complete correlation between twins/triplets, low-quality evidence), perinatal mortality (RR 0.65, 95% CI 0.35 to 1.21, five trials, 1016
neonates, assuming independence between twins/triplets, low-quality evidence) and low birthweight (RR 0.95, 95% CI 0.75 to 1.21,
three trials, 502 neonates, assuming independence between twins/triplets, low-quality evidence). We observed no differences for the
risk of small-for-gestational age (SGA) (RR 0.75, 95% CI 0.56 to 1.01, two trials, 293 women, assuming independence between twins/
triplets, low-quality evidence) and prelabour preterm rupture of the membrane (PPROM) (RR 1.30, 95% CI 0.71 to 2.38, three trials,
276 women, low-quality evidence). However, strict bed rest in hospital was associated with increased spontaneous onset of labour (RR
1.05, 95% CI 1.02 to 1.09, P = 0.004, four trials, 488 women) and a higher mean birthweight (mean difference (MD) 136.99 g, 95%
CI 39.92 to 234.06, P = 0.006, three trials, 314 women) compared with no activity restriction at home.

Only one trial (141 women and 282 babies) compared partial bed rest in hospital with no activity restriction at home. There was
no evidence of a difference in the incidence of very preterm birth (RR 2.30, 95% CI 0.84 to 6.27, 141 women, assuming complete
correlation between twins, low-quality evidence) and perinatal mortality (RR 4.17, 95% CI 0.90 to 19.31, 282 neonates, assuming
complete independence twins, low-quality evidence) between the intervention and control group. Low birthweight was not reported
in this trial. We found no differences in the risk of PPROM and SGA between women receiving partial bed rest and the control
group (low-quality evidence). Women on partial bed rest in hospital were less likely to develop gestational hypertension compared with
women without activity restriction at home (RR 0.30, 95% CI 0.16 to 0.59, P = 0.0004, 141 women).

Strict or partial bed rest in hospital was found to have no impact on other secondary outcomes. None of the trials reported on costs of
the intervention or adverse effects such as the development of venous thromboembolism or psychosocial effects.

Authors’ conclusions

The evidence to date is insufficient to inform a policy of routine bed rest in hospital or at home for women with a multiple pregnancy.
There is a need for large-scale, multicenter randomised controlled trials to evaluate the benefits, adverse effects and costs of bed rest
before definitive conclusions can be drawn.

PLAIN LANGUAGE SUMMARY
Bed rest with and without hospitalisation for women who are pregnant with twins or triplets for improving outcomes
‘What is the issue?

Twins, triplets or pregnancies with a greater number of babies have a higher risk of preterm births (birth before 37 weeks of gestation)
and poor growth of the babies compared with single baby pregnancies. Women with a multiple pregnancy are often advised to rest in
bed at home or in hospital to reduce the risk of preterm birth and other pregnancy complications.

‘Why is this important?

Although bed rest is widely used in multiple pregnancies currently there is insufficient evidence to support the routine use of bed rest
to reduce the risk of preterm birth. Furthermore, many studies have reported on adverse effects of bed rest. It is important to evaluate
bed rest and weigh up the potential benefits and risks for women with multiple pregnancies.

‘What evidence did we find?

We searched for evidence on 30 May 2016. We identified six randomised controlled trials involving a total of 636 women and 1298
babies. The women were at 17 to 33 weeks pregnant when they entered the trials. The overall risk of bias of the trials was low and the
evidence in general was of low quality.

Advising women with a multiple pregnancy to either continuously rest in bed (five trials, 495 women and 1016 babies) or rest in bed
for several hours during the day but with some physical activity allowed (one trial, 141 women and 282 babies) in hospital did not
reduce the risk of very preterm birth (birth before 34 weeks of gestation), infant deaths before or up to one week after the birth or, low
birthweight babies (strict bed rest only) compared with women who maintained daily activities at home. Women receiving strict bed
rest in hospital were more likely to go into labour normally (four trials, 488 women) and had babies with a higher mean birthweight
(three trials, 314 women) compared with women without activity restrictions at home. Partial bed rest in hospital reduced the number
of pregnant women developing high blood pressure (one trial, 141 women, low-quality evidence) but the same benefit was not observed
with strict bed rest (five trials, 495 women).
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Adverse effects such as the development of venous thromboembolism or mental, emotional, social and spiritual well-being (psychosocial)

effects, and women’s views and experiences of bed rest were not reported in the included trials. Neither were the costs of the intervention
reported on.

What does this mean?

We did not find sufficient evidence to support or refute bed rest for women with a multiple pregnancy as a way of preventing preterm
birth and other pregnancy complications.
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SUMMARY OF FINDINGS FOR THE MAIN COMPARISON [Explanation]

Population: women with multiple pregnancy
Setting: Australia, Zimbabwe

Intervention: strict bed rest in hospital
Comparison: no activity restriction at home

Outcomes Anticipated absolute effects* (95% Cl) Relative effect no Of participants Quality of the evidence Comments
(95%Cl) (studies) (GRADE)
Risk with no activityre- Risk with strict bed rest
striction at home in hospital
Very preterm birth (less Study population RR1.02 495 SDOO
than 34 weeks) - as- (0.66 to 1.58) (5 RCTs) Low 1.2
suming complete cor-
relation between twins/ 120 per 1000 123 per 1000
triplets (80 to 190)
Perinatal mortality - as- Study population RR0.65 1016 SDOO
suming independence (0.35t0 1.21) (5 RCTs) Low 1.2
between twins/triplets 47 per 1000 31 per 1000
(16 to 57)
Low birthweight (less Study population RR0.95 502 DDOO
than 2500 g) -assuming (0.75t0 1.21) (3 RCTs) Low 2.3.4
independence between 502 per 1000 477 per 1000
twins/triplets (376 to 607)
Prelabour preterm rup- Study population RR1.30 276 BDOO
ture of the membrane (0.71t0 2.38) (3 RCTs) Low 1.2
116 per 1000 151 per 1000
(82 to 276)
Small-for-ges- Study population RR0.75 293 SDOO
tational age - assuming (0.56 to 1.01) (2 RCTs) Low 1.2

independence between
twins/triplets
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442 per 1000 332 per 1000
(248 to 447)

Psychosocial effects of See comments No studies reported
bed rest (depression, this outcome
anxiety, stress)

*The risk in the intervention group (and its 95%Cl) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95%Cl).

Cl: confidence interval; RR: risk ratio

GRADE Working Group grades of evidence

High quality: We are very confident that the true effect lies close to that of the estimate of the effect

Moderate quality: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different

Low quality: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect

Very low quality: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect

! Wide 95% Cl with crossing the line with no effect (-2).

2 We did not downgrade for the lack of blinding because the outcomes were not likely to be influenced by lack of blinding.
3 Wide 95% Cl with crossing the line with no effect (-1).

4 High heterogeneity (12 > 60%) (-1).



BACKGROUND

Description of the condition

Since the mid-1970s, the frequency and rate of multiple births has
continued to rise due to the increase in maternal age and the use of
fertility treatments (Pison 2006). In the USA, Australia and many
European countries, the twin rate rose from under 10 per 1000
births in the 1970s, to 13 to 16 per 1000 births around the year
2000 (Imaizumi 2003; Pison 2006). The incidence of multiple
pregnancies varies worldwide, ranging from 6 to 9 per 1000 births
in South and South-East Asia to 18 and more per 1000 births in
most Central-African countries (Smits 2011). The incidence of
monozygotic twinning (arising from the fertilisation of one egg)
occurs at a relatively constant rate of 3.5 to 4 per 1000 births
across different populations, suggesting that it is a random and
less genetically influenced event (Campbell 1998). On the other
hand, dizygotic twinning (arising from the fertilisation of two eggs)
and higher-order multiple pregnancy vary among populations (
Campbell 1998; Imaizumi 2003). Two main reasons associated
with multiple births are advanced maternal age (35 years or older at
the time of delivery) and assisted reproductive technologies, such
as in vitro fertilisation, intrauterine insemination, and ovulation
induction (Beemsterboer 2006; Black 2010).

Multiple births represent a small percentage of all newborns, but
are at very high risk for pregnancy complications and neonatal
morbidity compared with singletons. Multiple pregnancies ac-
count for 9% to 12% of all perinatal deaths, that is, death before,
during and up to the first week after birth (Norwitz 2005). The
higher the order of multiples, the greater the risk: the main risk
factors of multiple mortality and morbidity are preterm birth (be-
fore 37 completed weeks of gestation), low birthweight (less than
2500 g), and fetal growth restriction. About 40% to 50% of twins
and 90% of triplets are born preterm compared to 5% to 10%
of singletons (Blondel 2002). Preterm labour, premature preterm
rupture of the membranes or cervical effacement and dilatation
can lead to preterm delivery. Cervical dilatation is a frequent com-
plication, particularly in multiple pregnancy, and women with this
condition are at higher risk for preterm birth (Brubaker 2012;
Neilson 1988). Fetal growth is restricted from 30 weeks in twins,
from 27 weeks in triplets and from 26 weeks in quadruplets; in sin-
gletons, fetal growth is linear between 30 and 36 weeks (McKeown
1952). Preterm birth and low birthweight substantially contribute
to perinatal mortality and long-term complications (e.g. learning
disabilities and developmental delays), as well as an increase in
the risk of non-communicable diseases later in life (Barker 2004).
Among women, multiple pregnancy also involves an increased risk
of mortality (MacKay 2006). In addition, multiple births are as-
sociated with maternal complications such as pregnancy-induced
hypertension, gestational diabetes, caesarean delivery and postpar-
tum haemorrhage (Senat 1998).

Description of the intervention

Bed rest at home or in hospital is a very common therapeutic in-
tervention in obstetric practice to prevent preterm birth in women
at risk. Strict bed rest refers to the confinement to rest in bed as
much as possible with minimum physical activity. Women who
are recommended to partially rest are not restricted in physical
activity, but encouraged to stay in bed for a few hours during the
day (Maloni 2010; Sciscione 2010).

How the intervention might work

Bed rest has been traditionally used for preventing preterm birth
as well as in the treatment of other pregnancy complications such
as threatened miscarriage, multiple gestations, hypertensive dis-
eases, fetal growth restriction and oedema (Goldenberg 1994).
The common prescription of the intervention is justified with the
assumption that it effectively prevents preterm birth by reducing
uterine activity and that bed rest is safe for mother and infants
(Maloni 2010). In singleton pregnancies, current evidence does
not support or refute bed rest for the prevention of preterm birth
(Sosa 2015). Benefits from bed rest could include prolongation
of the multiple pregnancy to achieve greater maturation of the
fetuses with improvement in growth and weight at birth, and op-
timal management of early labour in the case of bed rest in the
hospital setting. However, adverse effects in relation to bed rest
have been observed. This includes an increase in the risk of throm-
bosis, loss of muscle mass and cardiovascular deconditioning for
women (Kovacevich 2000; Maloni 1993; Maloni 2002). Besides
physiological effects, there is evidence that bed rest has negative
psychological (i.e. stress and depression) and financial effects for
women and their families (Maloni 1993; May 2001). Addition-
ally, the associated healthcare costs for a long stay in the hospital
or at home are of significance for the public sector (Goldenberg

1994).

Why it is important to do this review

Effective interventions for preterm birth would have a significant
impact on the outcome of multiple pregnancies. Bed rest, with
or without hospitalisation, may have the potential to reduce the
risk of preterm birth, fetal and neonatal mortality and long-term
morbidity. Advising women with a multiple pregnancy to rest in
bed for any length of time and restricting their lifestyle to reduce
the risk of preterm delivery, needs to be supported by reliable evi-
dence. In order to guide clinical decisions, this new review replaced
a previous review on the topic first published in 2001, which was
updated in 2010 (Crowther 2001; Crowther 2010). This review
found that routine hospitalisation and bed rest for women with
multiple pregnancy may improve fetal growth, but did not find
sufficient evidence to reduce the risk of preterm birth and perinatal
mortality (Crowther 2010). We systematically evaluated the latest
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evidence on the effectiveness of bed rest in hospital or at home in
women with multiple pregnancy across pregnancy outcomes.

OBJECTIVES

The objective of this review is to assess the effectiveness of bed rest
in hospital or at home to improve perinatal outcomes in women
with a multiple pregnancy.

METHODS

Criteria for considering studies for this review

Types of studies

We included all published, unpublished, and ongoing randomised
controlled trials (RCTs), including individual-RCTs and cluster-
RCTs, that compared pregnancy outcomes in women who were
offered bed rest in hospital or at home during pregnancy with
women who did not receive bed rest in hospital or at home during
pregnancy. We excluded quasi-RCTs and cross-over trials.

Types of participants

All women with a multiple pregnancy.

Types of interventions

We considered any comparisons (in hospital or at home) for the
following interventions.

1. Strict bed rest: women are encouraged to rest in bed as
much as possible, with minimal physical activity such as
ambulation for toileting needs or healthcare-related visiting, etc.

2. Partial bed rest: women are advised to rest for a few hours
during the day, but physical activity is not restricted.

3. No activity restriction.

Types of outcome measures

Primary outcomes

1. Very preterm birth (less than 34 weeks’ gestation)
2. Perinatal mortality (defined by trialists)
3. Low birthweight (less than 2500 g)

Secondary outcomes

Maternal outcomes

1. Prelabour preterm rupture of the membranes (PPROM)

2. Spontaneous onset of labour

3. Caesarean delivery

4. Development of maternal hypertension (e.g. pregnancy-
induced hypertension, pre-eclampsia)

5. Development of venous thromboembolism

6. Women’s assessment and satisfaction of care

7. Quality of life (experience and feeling) during bed rest

8. DPsychosocial effects of bed rest (depression, anxiety, stress)

Fetal or infant outcomes

1. Stillbirth (death after 20 weeks gestation and before birth)
2. Early neonatal death (death within the first seven days after
birth)
3. Preterm birth (less than 37 weeks’ gestation)
. Birthweight (g)
. Very low birthweight (less than 1500 g)
. Gestational age at delivery
. Small-for-gestational age (SGA) (defined by trialists)

. Apgar score less than seven (at five minutes)

O 00 N O\ N

. Admission to neonatal intensive care unit (NICU)
10. Neonatal stay at NICU (stay of seven days or more)

Other outcomes

1. Costs to health service
2. Costs to women and their families

Search methods for identification of studies

The methods section of this review is based on a standard template

used by Cochrane Pregnancy and Childbirth.

Electronic searches

We searched Cochrane Pregnancy and Childbirth’s Trials Register
by contacting their Information Specialist (30 May 2016).

The Register is a database containing over 22,000 reports of con-
trolled trials in the field of pregnancy and childbirth. For full search
methods used to populate Pregnancy and Childbirth’s Trials Regis-
ter including the detailed search strategies for CENTRAL, MED-
LINE, Embase and CINAHL; the list of handsearched journals
and conference proceedings, and the list of journals reviewed via
the current awareness service, please follow this link to the edi-
torial information about Cochrane Pregnancy and Childbirth in
the Cochrane Library and select the ‘Specialized Register” section
from the options on the left side of the screen.

Bed rest with and without hospitalisation in multiple pregnancy for improving perinatal outcomes (Review) 7
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Briefly, Cochrane Pregnancy and Childbirth’s Trials Register is
maintained by their Information Specialist and contains trials
identified from:

1. monthly searches of the Cochrane Central Register of
Controlled Trials (CENTRAL);

2. weekly searches of MEDLINE (Ovid);

3. weekly searches of Embase (Ovid);

4. monthly searches of CINAHL (EBSCO);

5. handsearches of 30 journals and the proceedings of major
conferences;

6. weekly current awareness alerts for a further 44 journals
plus monthly BioMed Central email alerts.
Search results are screened by two people and the full text of all
relevant trial reports identified through the searching activities de-
scribed above is reviewed. Based on the intervention described,
each trial report is assigned a number that corresponds to a spe-
cific Pregnancy and Childbirth review topic (or topics), and is
then added to the Register. The Information Specialist searches
the Register for each review using this topic number rather than
keywords. This results in a more specific search set which has
been fully accounted for in the relevant review sections (Included
studies; Excluded studies; Studies awaiting classification).
In addition, we searched ClinicalTrials.gov and the WHO Interna-
tional Clinical Trials Registry Platform (ICTRP) for unpublished,
planned and ongoing trial reports (30 May 2016) (see: Appendix
1 for terms used).

Searching other resources

We searched the reference lists of retrieved studies.
We did not apply any language or date restrictions.

Data collection and analysis

We used the following methods for assessing the reports identified
as a result of the search. These methods are based on a standard
template used by Cochrane Pregnancy and Childbirth.

Selection of studies

Review authors Katharina da Silva Lopes (KL), Yo Takemoto (YT)
and Shinji Tanigaki (ST) independently assessed for inclusion all
the potential studies we identified as a result of the search strategy
for this update. We resolved any disagreement through discussion
or, if required, we consulted with Erika Ota (EO). We planned
to include studies published as abstracts and to contact authors if
further information was needed. We marked studies as "awaiting
classification’ if we could not assess study quality and extract in-
formation (after attempting to contact study authors).

We created a study flow diagram to map out the number of records

identified, included and excluded

Data extraction and management

For eligible studies, KL, YT and ST independently extracted the
data. We resolved discrepancies through discussion or, if required,
we consulted with EO. We entered data into Review Manager 5
(RevMan 5) software (RevMan 2014) and checked for accuracy.
When information regarding any of the above was unclear, we
attempted to contact authors of the original reports to provide
further details.

Assessment of risk of bias in included studies

KL, YT and ST independently assessed risk of bias for each study
using the criteria outlined in the Cochrane Handbook for System-
atic Reviews of Interventions (Higgins 2011a). We resolved any dis-
agreement by discussion or by involving Rintaro Mori.

(1) Random sequence generation (checking for possible
selection bias)

We described for each included study the method used to generate
the allocation sequence in sufficient detail to allow an assessment
of whether it should produce comparable groups.
We assessed the method as:

e low risk of bias (any truly random process, e.g. random
number table; computer random number generator);

e high risk of bias (any non-random process, e.g. odd or even
date of birth; hospital or clinic record number);

e unclear risk of bias.

(2) Allocation concealment (checking for possible selection
bias)
We described for each included study the method used to con-
ceal allocation to interventions prior to assignment and assessed
whether intervention allocation could have been foreseen in ad-
vance of, or during recruitment, or changed after assignment.
We assessed the methods as:

e low risk of bias (e.g. telephone or central randomisation;
consecutively numbered sealed opaque envelopes);

e high risk of bias (open random allocation; unsealed or non-
opaque envelopes, alternation; date of birth);

e unclear risk of bias.

(3.1) Blinding of participants and personnel (checking for
possible performance bias)

We described for each included study the methods used, if any, to
blind study participants and personnel from knowledge of which
intervention a participant received. We considered that studies
were at low risk of bias if they were blinded, or if we judged that
the lack of blinding would be unlikely to affect results. We assessed
blinding separately for different outcomes or classes of outcomes.
We assessed the methods as:
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e low, high or unclear risk of bias for participants;
e low, high or unclear risk of bias for personnel.

(3.2) Blinding of outcome assessment (checking for possible
detection bias)

We described for each included study the methods used, if any, to
blind outcome assessors from knowledge of which intervention a
participant received. We assessed blinding separately for different
outcomes or classes of outcomes.
We assessed methods used to blind outcome assessment as:

e low, high or unclear risk of bias for assessors.

(4) Incomplete outcome data (checking for possible attrition
bias due to the amount, nature and handling of incomplete
outcome data)

We described for each included study, and for each outcome or
class of outcomes, the completeness of data including attrition and
exclusions from the analysis. We stated whether attrition and ex-
clusions were reported and the numbers included in the analysis at
each stage (compared with the total randomised participants), rea-
sons for attrition or exclusion where reported, and whether miss-
ing data were balanced across groups or were related to outcomes.
Where sufficient information was reported, or could be supplied
by the trial authors, we re-included missing data in the analyses
which we undertook.

We assessed methods as:

o low risk of bias (e.g. no missing outcome data; missing
outcome data balanced across groups);

e high risk of bias (e.g. numbers or reasons for missing data
imbalanced across groups; ‘as-treated’ analysis done with
substantial departure of intervention received from that assigned
at randomisation);

e unclear risk of bias.

(5) Selective reporting (checking for reporting bias)

We described for each included study how we investigated the
possibility of selective outcome reporting bias and what we found.
We assessed the methods as:

e low risk of bias (where it was clear that all of the study’s pre-
specified outcomes and all expected outcomes of interest to the
review were reported);

e high risk of bias (where not all the study’s pre-specified
outcomes were reported; one or more reported primary
outcomes were not pre-specified; outcomes of interest were
reported incompletely and so could not be used; study failed to
include results of a key outcome that would have been expected
to have been reported);

e unclear risk of bias.

(6) Other bias (checking for bias due to problems not
covered by (1) to (5) above)

We described for each included study any important concerns we
had about other possible sources of bias.
We assessed whether each study was free of other problems that
could put it at risk of bias:

e low risk of other bias;

e high risk of other bias;

o unclear whether there is risk of other bias.

(7) Overall risk of bias

We made explicit judgements about whether studies were at high
risk of bias, according to the criteria given in the Cochrane Hand-
book for Systematic Reviews of Interventions (Higgins 2011a). With
reference to (1) to (6) above, we to assessed the likely magnitude
and direction of the bias and whether we considered it was likely
to impact on the findings. In future updates, we will explore the
impact of the level of bias through undertaking sensitivity analyses
- see Sensitivity analysis.

Assessment of the quality of the evidence using the
GRADE approach

We assessed the quality of the evidence using the GRADE ap-
proach as outlined in the GRADE handbook in order to assess the
quality of the body of evidence relating to the following outcomes
for the main comparisons.

1. Very preterm birth (less than 34 weeks’ gestation)
Perinatal mortality (defined by trialists)
Low birthweight (less than 2500 g)
Prelabour preterm rupture of the membrane

AN

Small-for-gestational age
6. Psychosocial effects of bed rest (depression, anxiety, stress)

We used the GRADEpro GDT (Guideline Development Tool) to
import data from RevMan 5 (RevMan 2014) in order to create
’Summary of findings’ tables. We produced a summary of the
intervention effect and a measure of quality for each of the above
outcomes using the GRADE approach. The GRADE approach
uses five considerations (study limitations, consistency of effect,
imprecision, indirectness and publication bias) to assess the quality
of the body of evidence for each outcome. The evidence can be
downgraded from ’high quality’ by one level for serious (or by
two levels for very serious) limitations, depending on assessments
for risk of bias, indirectness of evidence, serious inconsistency,
imprecision of effect estimates or potential publication bias.

Measures of treatment effect

Dichotomous data

For dichotomous data, we presented results as summary risk ratios

(RR) with 95% confidence intervals (CI).
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Continuous data

For continuous data, we used the mean difference (MD) if out-
comes were measured in the same way between trials. We planned
to use the standardised mean difference (SMD) to combine trials
that measured the same outcome, but used different methods.

Unit of analysis issues

Cluster-randomised trials

We did not identify any cluster-randomised trials in this review. In
future updates, if identified, we plan to include cluster-randomised
trials in the analyses along with individually-randomised trials. We
will adjust their standard errors using the methods described in the
Cochrane Handbook for Systematic Reviews of Interventions (Section
16.3.4 or 16.3.6) and using an estimate of the intracluster corre-
lation co-efficient (ICC) derived from the trial (if possible), from
a similar trial or from a study of a similar population (Higgins
2011b). If we use ICCs from other sources, we will report this
and conduct sensitivity analyses to investigate the effect of varia-
tion in the ICC. If we identify both cluster-randomised trials and
individually-randomised trials, we plan to synthesise the relevant
information. We will consider it reasonable to combine the results
from both if there is little heterogeneity between the study designs
and the interaction between the effect of intervention, and the
choice of randomisation unit is considered to be unlikely.

We will also acknowledge heterogeneity in the randomisation unit
and perform a sensitivity analysis to investigate the effects of the

randomisation unit.

Other unit of analysis issues

For maternal outcomes, we used the number of women as the
denominator for the incidence of PPROM, spontancous onset of
labour, caesarean delivery and development of maternal hyperten-
sion. Treating babies from multiple pregnancies as if they were in-
dependent, when they were more likely to have similar outcomes
than babies form different pregnancies, would overestimate the
sample size and give confidence intervals that are too narrow. For
fetal and infant outcomes, to avoid incorrect conclusions due to
the non-independence of babies from multiple pregnancies, we
performed sensitivity analyses assuming complete correlation be-
tween multiples for most outcomes (i.e. assuming the outcomes
for all multiples from the same pregnancy would be the same;
this is a very conservative assumption). To make adjustments to
take account of the assumed correlation we divided both numer-
ator and denominator by one, two or three for singleton, twin
and triplet pregnancies respectively. For some outcomes the nu-
merators were small and not easily divisible; for example a single
event when divided by two or three resulted in a fraction and only
whole numbers can be entered into RevMan 5 (RevMan 2014).
For these outcomes, for the adjusted analyses, we have entered

whole numbers (rounded up) and acknowledge that this will lead
to some inaccuracy. We only adjusted the outcomes by the num-
ber of babies where the individual babies from the twin or triplet
pregnancy could potentially have different outcomes. Therefore,
we carried out sensitivity analyses for the following fetal and infant
outcomes: perinatal mortality, low birthweight, stillbirth, early
neonatal death, very low birthweight, small-for-gestational age,
Apgar score less than seven at five minutes and admission to neona-
tal intensive care unit. If we carried out adjustments, we consid-
ered the unadjusted outcomes, that is, assuming independence of
twins/triplets, as the main outcomes, but have also reported ad-
justed risk ratios and noted if adjustments led to any substantial
changes in the confidence intervals. For the continuous outcome,
infant birthweight, we have reported unadjusted figures. For very
preterm birth and preterm birth we assumed total correlation be-
tween multiples and have only reported adjusted figures.

Multiple-arm studies

We did not identify any multi-arm studies (more than two in-
tervention arms). In future updates, if identified, we will avoid
‘double counting’ the participants by combining groups to create
a single pair-wise comparison if possible.

Where a trial has an intervention arm that is not relevant to our
review question, we will comment on this in the table *Charac-
teristics of included studies’, but only include intervention and
control groups that meet the eligibility criteria in the analysis.

Dealing with missing data

For included studies, we noted levels of attrition. In future updates,
if more eligible studies are included, we will explore the impact
of including studies with high levels of missing data in the overall
assessment of treatment effect by using sensitivity analysis.

For all outcomes, we carried out analyses on an intention-to-treat
basis, that is, we included all participants randomised to each group
in the analyses, and all participants were analysed in the group
to which they were allocated, regardless of whether or not they
received the allocated intervention. The denominator for each
outcome in each trial was the number randomised minus any
participants whose outcomes were known to be missing.

Assessment of heterogeneity

We assessed statistical heterogeneity in each meta-analysis using
the Tau?, I2 (Higgins 2003) and Chi? statistics. We regarded het-
erogeneity as substantial if an I2 was greater than 30% and either
a Tau? was greater than zero, or there was a low P value (less than
0.10) in the Chi? test for heterogeneity. Where we identified sub-
stantial heterogeneity (above 30%), we explored it by pre-specified
subgroup analysis.

Bed rest with and without hospitalisation in multiple pregnancy for improving perinatal outcomes (Review) 10
Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Assessment of reporting biases

In future updates, if there are 10 or more studies in the meta-
analysis, we will investigate reporting biases (such as publication
bias) using funnel plots. We will assess funnel plot asymmetry
visually. If asymmetry is suggested by a visual assessment, we will
perform exploratory analyses to investigate it.

Data synthesis

We carried out statistical analysis using the RevMan 5 software
(RevMan 2014). We used fixed-effect meta-analysis for combin-
ing data where it was reasonable to assume that studies were esti-
mating the same underlying treatment effect: that is, where trials
were examining the same intervention, and we judged the trials’
populations and methods sufficiently similar. If there was clinical
heterogeneity sufficient to expect that the underlying treatment ef-
fects differed between trials, or if substantial statistical heterogene-
ity was detected, we used random-effects meta-analysis to produce
an overall summary, if we considered an average treatment effect
across trials to be clinically meaningful. We treated the random-
effects summary as the average of the range of possible treatment
effects and we discussed the clinical implications of treatment ef-
fects differing between trials. If the average treatment effect was
not clinically meaningful, we did not combine trials.

Where we used random-effects analyses, we presented the results
as the average treatment effect with 95% Cls, and the estimates of
Tau? and I2.

Subgroup analysis and investigation of heterogeneity

If we identified substantial heterogeneity, we planned to investigate
it using subgroup analyses and to consider whether an overall
summary was meaningful, and if it was, use random-effects analysis
to produce it.
We planned to carry out the following subgroup analyses.

1. Women with twin pregnancy versus triplet or higher-order
multiple

2. Women with cervical dilation versus women without
cervical dilation

3. Women with short cervix (25 mm or less) versus women
with cervix greater than 25 mm

4. Women with monochorionic twin pregnancy versus
dichorionic twin pregnancy

5. Women with monochorionic triplet pregnancy versus di- or
trichorionic triplet pregnancy
We planned to include all of the following primary outcomes
in subgroup analysis. However, we actually performed subgroup
analysis only for twin pregnancy versus triplet or higher-order
multiple for the outcome low birthweight because there were not
enough data to analyse the other subgroups.

1. Very preterm birth (less than 34 weeks’ gestation)

2. Perinatal mortality (defined by trialists)

3. Low birthweight (less than 2500 g)
We assessed subgroup differences by interaction tests available
within RevMan 5 (RevMan 2014). We reported the results of sub-
group analyses quoting the Chi? statistic and P value, and the in-
teraction test I2 value.

Sensitivity analysis

We planned to carry out sensitivity analysis for aspects of the
review that might affect the results, for example, where there was
risk of bias associated with the quality of some of the included
trials. We also planned to carry out sensitivity analysis to explore
the effects of fixed-effect or random-effects analyses for outcomes
with statistical heterogeneity. However, there were too few studies
included in any meta-analysis to carry out meaningful sensitivity
analysis in this review.

RESULTS

Description of studies

See Characteristics of included studies; Characteristics of excluded
studies and Characteristics of studies awaiting classification.

Results of the search

See: Figure 1.
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Figure 1. Study flow diagram
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The search of Cochrane Pregnancy and Childbirth’s Register re-
trieved 11 reports. Additional searching retrieved a further 17,
all of which were screened out. We included six trials (Crowther
1989; Crowther 1990; Crowther 1991; Dodd 2005; MacLennan
1990; Saunders 1985), excluded three trials (Gummerus 1985;
Gummerus 1987; Hartikainen-Sorri 1984) and two studies are
awaiting classification (Al-Najashi 1996; Younis 1990).

Included studies

Six trials published between 1985 and 2005 met our inclusion
criteria. For full details see Characteristics of included studies.

Participants

A total of 636 women and 1298 babies were included in the
six trials. Four trials recruited women with a twin pregnancy
(610 women and 1220 babies) (Crowther 1989; Crowther 1990;
MacLennan 1990; Saunders 1985). The remaining two trials re-
cruited women with a triplet pregnancy (26 women and 78 babies)
(Crowther 1991; Dodd 2005). In five trials, only women with
an uncomplicated twin or triplet pregnancy were included, while
in Crowther 1989, women with a twin pregnancy and a cervical
score of -2 or less which is calculated by length minus dilatation
(cm) of the cervix were included into the trial. The mean age of
participants in the intervention group ranged from 25.2 to 33.2
years and in the control group from 26.7 to 36.2 years. The ges-
tational age at study entry ranged from 17.0 to 33.3 weeks in the
intervention group and from 17.5 to 33.5 in the control group.

Interventions and comparisons

Five trials compared strict bed rest in hospital with normal activity
at home (Crowther 1989; Crowther 1990; Crowther 1991; Dodd
2005; Saunders 1985). One trial compared partial bed rest in
hospital with normal activity at home (MacLennan 1990).

Outcomes

All of the included studies focused on assessing the effect of rou-
tine hospital admission for bed rest in multiple pregnancy on preg-
nancy outcomes, that is, length of gestation. All included trials

reported the incidence of very preterm birth and perinatal mor-
tality, but only three trials reported the incidence of low birth-
weight (Crowther 1991; Dodd 2005; Saunders 1985). None of
the included trials assessed maternal outcomes such as the devel-
opment of thromboembolism, satisfaction of care, quality of life
and psychosocial effects of bed rest. In MacLennan 1990, women
were asked about their quality of life during bed rest. However,
we did not include this outcome in our analysis as only the inter-
vention group was questioned and not the control group. All the
included trials reported most fetal/infant outcomes. None of the
trials assessed the costs of the intervention to the health system or
to women and their families.

Setting

Four studies were conducted in a single centre in Harare,
Zimbabwe (Crowther 1989; Crowther 1990; Crowther 1991;
Saunders 1985). The remaining two trials were undertaken in Aus-
tralia. One was a single centre study (Dodd 2005) and the other
a multicenter study involving 11 hospitals (MacLennan 1990).

Excluded studies

We excluded three trials. In Gummerus 1985, participants were
allocated to receive bed rest in hospital or betamimetic treatment.
In Gummerus 1987, all women with a multiple pregnancy were
admitted to hospital to receive either bed rest or salbutamol treat-
ment. In both trials, there was no group of women without bed
rest or drug treatment for comparison. We excluded the other trial
because participants were allocated to the intervention or control
group according to their year of birth (Hartikainen-Sorri 1984).
See Characteristics of excluded studies.

Studies awaiting classification

Two studies (Al-Najashi 1996; Younis 1990) are still awaiting
classification because the type of study design was unclear. We
contacted the study authors, but we did not receive a reply. See
Characteristics of studies awaiting classification.

Risk of bias in included studies

Figure 2 and Figure 3 illustrate the overall high quality of the trials.
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Figure 2. Risk of bias graph: review authors’ judgements about each risk of bias item presented as
percentages across all included studies
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Figure 3. Risk of bias summary: review authors’ judgements about each risk of bias item for each included

study
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Allocation

Sequence generation

All six trials adequately randomised women to the intervention
and control group and were therefore judged to be at low risk of
bias.

Allocation concealment

Five trials were at low risk of bias for allocation concealment (
Crowther 1989; Crowther 1990; Crowther 1991; Dodd 2005;
MacLennan 1990). Saunders 1985 was of unclear risk of bias
because the method for allocation concealment was not described.

Blinding

Participants and personnel

We judged all six trials to be at unclear risk of bias due to the type
of intervention (hospitalisation and bed rest compared with no
activity restriction at home), where blinding of participants and
personnel was not possible.

Outcome assessment

Four trials stated that they blinded outcome assessors (Crowther
1989; Crowther 1990; Crowther 1991; Saunders 1985) and
blinding of outcome assessors was unclear in two (Dodd 2005;
MacLennan 1990).

Incomplete outcome data

There was no loss to follow-up in any of the included trials and
analyses were done on an intention-to-treat basis. Therefore, we
considered all included trials to have a low risk of attrition bias.

Selective reporting

We assessed Crowther 1991 as being at low risk of reporting bias.
Risk of bias in the remaining five trials was unclear due to insuf-
ficient details being provided about pre-specified outcomes or no
study protocol being available (Crowther 1989; Crowther 1990;
Dodd 2005; MacLennan 1990; Saunders 1985).

Other potential sources of bias

One trial was at high risk of bias as the enrolment of the study was
stopped following an interim analysis after the first participants
were recruited (MacLennan 1990). The other trials appeared to
be free of other sources of bias and we judged them to be low risk.

Effects of interventions

See: Summary of findings for the main comparison Strict bed
rest with and without hospitalisation in multiple pregnancy for
improving outcomes; Summary of findings 2 Partial bed rest with
or without hospitalisation in multiple pregnancy for improving
outcomes

Comparison one: strict bed rest in hospital versus no
activity restriction at home

Five trials, including 495 women and 1016 babies, studied the
effect of strict bed rest in hospital compared with normal activity
at home (Crowther 1989; Crowther 1990; Crowther 1991; Dodd
2005; Saunders 1985).

Primary outcomes

Very preterm birth (less than 34 weeks’ gestation)

Five trials reported this outcome (Crowther 1989; Crowther 1990;
Crowther 1991; Dodd 2005; Saunders 1985). Strict bed rest in
hospital showed no evidence of an effect in reducing the incidence
of birth at less than 34 weeks’ gestation compared with no activity
restriction at home (risk ratio (RR) 1.02, 95% confidence interval
(CI) 0.66 to 1.58, five trials, 495 women, moderate-quality evi-
dence; Analysis 1.1).

Perinatal mortality

This outcome was reported by five trials (Crowther 1989;
Crowther 1990; Crowther 1991; Dodd 2005; Saunders 1985).
There was no evidence of a difference in the risk of perinatal mor-
tality between women assigned to strict bed rest in hospital com-
pared with women not restricted in their activities at home (RR
0.65, 95% CI 0.35 to 1.21, five trials, 1016 neonates; 12 = 20%,
moderate-quality evidence). Assuming complete correlation be-
tween twins/triplets, there was also no evidence of an effect (RR
0.70, 95% CI 0.30 to 1.63, five trials, 495 twins/triplets, I2 = 0%;
Analysis 1.2).
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Low birthweight (less than 2500 g)

Three trials reported on low birthweight (Crowther 1991; Dodd
2005; Saunders 1985). There was no effect of strict bed rest in hos-
pital in multiple pregnancy in reducing the risk of low birthweight
(RR 0.95, 95% CI 0.75 to 1.21, three trials, 502 neonates, 12 =
64%, moderate-quality evidence; Analysis 1.3). Subgroup analy-
sis of twin or triplet pregnancy alone indicated no differences in
the rate of low birthweight (test for subgroup differences: Chi? =
0.73, df = 1 (P = 0.39), 12 = 0%), although it should be noted
that there were too few data for meaningful subgroup analysis
(Analysis 1.4). The assumption of complete correlation between
twins/triplets showed no differences in the rate of low birthweight
between intervention and control group (RR 0.91, 95% CI 0.74
to 1.11, three trials, 238 twins/triplets, I2 = 0%; Analysis 1.3).

Maternal secondary outcomes

Prelabour preterm rupture of the membrane (PPROM)

PPROM was reported by three trials (Crowther 1989; Crowther
1990; Crowther 1991). The results showed no evidence of an effect
of strict bed rest in hospital to reduce PPROM (RR 1.30, 95% CI
0.71 to 2.38, three trials, 276 women, moderate-quality evidence;
Analysis 1.5).

Spontanenous onset of labour

Four trials reported on this outcome (Crowther 1989; Crowther
1990; Crowther 1991; Saunders 1985), and the results showed
an increase the spontaneous onset of labour in the strict bed-rest
group (RR 1.05, 95% CI 1.02 to 1.09, P = 0.004, four trials, 488

women; Analysis 1.6).

Caesarean delivery

Four trials evaluated the effect of strict bed rest in hospital versus
no activity restriction at home on the rate of caesarean delivery
(Crowther 1989; Crowther 1990; Crowther 1991; Dodd 2005).
There was no evidence of a difference between intervention and
control group (RR 0.69, 95% CI 0.41 to 1.17, four trials, 283
women; Analysis 1.7).

Development of maternal hypertension

The development of maternal hypertension was reported by five
trials (Crowther 1989; Crowther 1990; Crowther 1991; Dodd
2005; Saunders 1985) and no evidence of an effect of strict bed
rest in hospital was shown (RR 0.68, 95% CI 0.37 to 1.23, five
trials, 495 women; Analysis 1.8).

Other maternal secondary outcomes

No trials reported on development of venous thromboembolism,
women’s assessment and satisfaction of care, quality of life (expe-
rience and feeling) during bed rest or physiological effects such as
depression, anxiety or stress.

Fetal or infant secondary outcomes

Stillbirth

Five trials reported stillbirth (death after 20 weeks’ gestation and
before birth) (Crowther 1989; Crowther 1990; Crowther 1991;
Dodd 2005; Saunders 1985). There was no evidence of a difference
between the bed-rest group and control group (RR 0.78, 95%
CI 0.20 to 2.98, five trials, 1016 neonates). Assuming complete
correlation between twins/triplets also showed no evidence of a
difference between groups (RR 0.81, 95% CI 0.25 to 2.69, five
trials, 495 twins/triplets, 12 = 9%; Analysis 1.9).

Early neonatal death

Five trials assessed early neonatal death (death within seven days
after birth) (Crowther 1989; Crowther 1990; Crowther 1991;
Dodd 2005; Saunders 1985) and the results showed no effect of
strict bed rest in hospital on this outcome (RR 0.72, 95% CI
0.28 to 1.87, five trials, 1016 neonates). Even if we supposed
complete correlation between twins/triplets, there was no evidence
of a difference in early neonatal death between groups (RR 0.86,
95% CI 0.27 to 2.74, five trials, 495 twins/triplets, 12 = 0%;
Analysis 1.10).

Preterm birth (less than 37 weeks’ gestation)

Five trials reported this outcome (Crowther 1989; Crowther 1990;
Crowther 1991; Dodd 2005; Saunders 1985). Strict bed rest in
hospital did not reduce the incidence of preterm birth compared
with normal activity at home (RR 0.97, 95% CI 0.80 to 1.18, five
trials, 495 women; Analysis 1.11).

Birthweight (g)

Three trials reported mean birthweight (Crowther 1990; Crowther
1991; Dodd 2005). Strict bed rest in hospital was associated with
an increase in mean birthweight compared with no restriction in
activity at home (fixed-effect mean difference (MD) 136.99, 95%
CI 39.92 t0 234.06, P = 0.006, three trials, 314 women; Analysis
1.12).
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Verly low birthweight (less than 1500 g)

Two trials reported very low birthweight (Dodd 2005; Saunders
1985). There was no evidence of a difference between the bed-
rest group and control group (RR 1.32, 95% CI 0.15 to 11.70,
two trials, 445 neonates). Assuming complete correlation between
twins/triplets, there was also no difference in the incidence of very
low birthweight (RR 1.64, 95% CI 0.31 to 8.70, two trials, 219
twins/triplets, 12 = 0%; Analysis 1.13).

Gestational age at delivery (weeks)

Five trials reported this outcome (Crowther 1989; Crowther 1990;
Crowther 1991; Dodd 2005; Saunders 1985). Strict bed rest in
hospital had no effect on mean gestational age at delivery compared
with normal activity at home (fixed-effect MD -0.14, 95% CI -
0.51 to 0.24, five trials, 495 women; Analysis 1.14).

Small-for-gestational age

Two trials reported this outcome (Crowther 1990; Crowther
1991). There was no evidence of a difference between the inter-
vention and control groups (RR 0.75, 95% CI 0.56 to 1.01, P
= 0.05, two trials, 293 neonates, moderate-quality evidence). As-
suming complete correlation between twins/triplets also showed
no difference in the incidence of small-for-gestational age (RR
0.71, 95% CI 0.46 to 1.10, two trials, 137 twins/triplets, I2 = 0%;
Analysis 1.15).

Apgar score of less than seven at five minutes

Two trials reported Apgar score of less than seven at five minutes
(Crowther 1989; Dodd 2005). The results showed no evidence of
a difference between the intervention and control group when as-
suming independence between twins/triplets (RR 1.60, 95% 0.55
to 4.62, two trials, 299 neonates) and when assuming complete
correlation between twins/triplets (RR 1.35, 95% CI 0.34 to 5.32,
two trials, 146 twins/triplets, 12 = 0%; Analysis 1.16).

Admission to neonatal intensive care unit (NICU)

Three trials reported on the admission of infants to the NICU
(Crowther 1989; Crowther 1990; Crowther 1991). Strict bed rest
in hospital had no effect on this outcome (RR 0.89, 95% CI 0.74
to 1.06, three trials, 571 neonates). Assuming complete correlation
between twins/triplets also showed no evidence of a difference
between the intervention and control group (RR 0.88, 95% CI
0.68 to 1.14, three trials, 276 twins/triplets, I = 0%; Analysis
1.17).

Neonatal stay at NICU (seven days or more)

None of the included trials reported this outcome.

Other secondary outcomes

No trials reported on costs of strict bed rest in hospital to health
services or costs of the intervention to women and their families.

Comparison two: partial bed rest in hospital versus
no activity restriction at home

Partial bed rest in hospital, where women were encouraged to rest
for several hours during the day, was compared with no activity
restriction at home in one trial including 141 women with an
uncomplicated twin pregnancy (MacLennan 1990).

Primary outcomes

Very preterm birth (less than 34 weeks’ gestation)

There was no evidence of an effect of partial bed rest in hospital
on the incidence of very preterm birth (RR 2.30, 95% CI 0.84 to
6.27, one trial, 141 women, low-quality evidence; Analysis 2.1).

Perinatal mortality

No evidence of a difference between partial bed rest in hospital
compared with normal activity at home was observed when as-
suming independence between twins (RR 4.17, 95% CI 0.90 to
19.31, one trial, 282 neonates, low-quality evidence) and com-
plete correlation between twins (RR 4.17, 95% CI 0.48 to 36.42,
one trial, 141 twins; Analysis 2.2).

Low birthweight (less than 2500 g)

This outcome was not reported by MacLennan 1990.

Maternal secondary outcomes

PPROM

There was no evidence of a difference in PPROM between the
intervention and control group (RR 1.51, 95% CI 0.69 to 3.30,
one trial, 141 women, low-quality evidence; Analysis 2.3).

Spontanenous onset of labour

There was no difference in the spontaneous onset of labour be-
tween groups (RR 1.03, 95% CI 0.89 to 1.18, one trial, 141
women; Analysis 2.4).
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Caesarean delivery

Partial bed rest in hospital compared with no activity restriction
at home showed no effect on the rate of caesarean delivery (RR
1.10, 95% CI 0.81 to 1.49, one trial, 141 women; Analysis 2.5).

Development of maternal hypertension

Partial bed rest in hospital reduced the development of maternal
hypertension compared with women who were encouraged to per-
form normal activity at home (RR 0.30, 95% CI 0.16 to 0.59, P
= 0.0004, one trial, 141 women; Analysis 2.6).

Other maternal secondary outcomes

The trial did not report on development of venous thromboem-
bolism, women’s assessment and satisfaction of care, quality of life
(experience and feeling) during bed rest or physiological effects.
Only women who had been hospitalised for partial bed rest were
questioned about their inpatient experience: four women appreci-
ated admission and nine women found it psychologically distress-
ing and left the hospital early.

Fetal or infant secondary outcomes

Stillbirth

There was no effect of partial bed rest in hospital on the inci-
dence of stillbirth (RR 5.22, 95% CI 0.62 to 44.09, one trial,
282 neonates). Assuming complete correlation between twins, the
results also showed no evidence of an effect of the intervention on
stillbirth (RR 3.13, 95% CI 0.33 to 29.37, one trial, 141 twins;
Analysis 2.7).

Early neonatal death

Compared with control, partial bed rest in hospital showed no
evidence of an effect on the incidence of early neonatal death when
assuming independence of twins (RR 3.13, 95% CI 0.33 to0 29.73,
one trial, 282 neonates) or complete correlation (RR 2.09, 95%
CI 0.19 to 22.50, one trial, 141 twins; Analysis 2.8).

Preterm birth (less than 37 weeks’ gestation)

There was no evidence of a difference between intervention and
control group in the incidence of birth before 37 weeks gestation
(RR 1.07, 95% CI 0.79 to 1.46, one trial, 141 women; Analysis
2.9).

Birthweight (g)

Partial bed rest in hospital versus normal activity at home did not
result in changes in the mean birthweight for twin I (fixed-effect
MD -90.00, 95% CI -299.40 to 119.40, one trial, 141 neonates;
Analysis 2.10) and twin II (fixed-effect MD -80.00, 95% CI -
294.84 to 134.84, one trial, 141 neonates; Analysis 2.11).

Very low birthweight (less than 1500 g)

Assuming independence between twins as well as complete corre-
lation, there was no evidence of a difference between the partial
bed-rest group and control group (RR 1.74, 95% CI 0.88 to 3.42,
one trial 282 neonates, low-quality evidence, and RR 1.74, 95%
CI 0.67 t0 4.53, one trial, 141 twins, respectively) (Analysis 2.12).

Gestational age at delivery (weeks)

No differences were observed in mean gestational age at delivery
between intervention and control group (MD -0.60, 95% CI -
1.56 to 0.36, one trial, 141 women; Analysis 2.13).

Small-for-gestational age

There was no evidence of a difference in small-for-gestational age
between the intervention and control group (RR 0.93, 95% CI
0.69 to 1.26, one trial, 282 neonates, low-quality evidence). As-
suming complete correlation between twins showed a similar re-
sult (RR 0.93, 95% CI 0.61 to 1.43, one trial, 141 twins; Analysis
2.14).

Apgar score of less than seven at five minutes

The results for comparing partial bed rest in hospital with no
activity restriction at home showed no evidence of a difference in
Apgar score of less than seven at five minutes for twin I (RR 2.09,
95% CI 0.19 to 22.50, one trial, 141 neonates; Analysis 2.15) or
twin II (RR 2.09, 95% CI 0.39 to 11.03, one trial, 141 neonates;
Analysis 2.16).

Admission to NICU and neonatal stay at NICU (seven days

or more)

This trial did not report admission to NICU and neonatal stay at
NICU of more than seven days.

Other secondary outcomes

The trials did not report on costs of strict bed rest in hospital to
health services or costs of the intervention to women and their
families.
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ADDITIONAL SUMMARY OF FINDINGS [Explanation]

Population: women with multiple pregnancy

Setting: Australia, Zimbabwe
Intervention: partial bed rest in hospital

Comparison: no activity restriction at home

Outcomes Anticipated absolute effects* (95% Cl) Relative effect no Of participants Quality of the evidence Comments
(95%Cl) (studies) (GRADE)
Risk with no activityre- Risk with partial bed
striction at home rest in hospital
Very preterm birth (less Study population RR2.30 141 DDOO
than 34 weeks) - as- (0.84 t0 6.27) (1 RCT) Low 1.2
suming complete corre- 69 per 1000 160 per 1000
lation between twins (58 to 435)
Perinatal mortality - as- Study population RR4.17 282 BDOO
suming independence (0.90to 19.31) (1 RCT) Low 1.2
between twins 14 per 1000 58 per 1000
(12'to 268)
Low birthweight (less See comments No studies reported
than2500 g) -assuming this outcome
independence between
twins/triplets
Prelabour preterm rup- Study population RR1.51 141 SDOO
ture of the membrane (0.69 to 3.30) (1 RCT) Low 1.2
125 per 1000 189 per 1000
(86 to 413)
Small-for-ges- Study population RR0.93 282 SDOO
tational age - assuming (0.69 to 1.26) (1 RCT) Low 1.2

independence between
twins


http://www.thecochranelibrary.com/view/0/SummaryFindings.html
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389 per 1000 362 per 1000
(268 to 490)

Psychosocial effects of See comments No studies reported
bed rest (depression, this outcome
anxiety, stress)

*The risk in the intervention group (and its 95%Cl) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95%Cl).

Cl: confidence interval; RR: risk ratio

GRADE Working Group grades of evidence

High quality: We are very confident that the true effect lies close to that of the estimate of the effect

Moderate quality: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different

Low quality: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect

Very low quality: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect

! Very wide 95% Cl with very small number of events (-2).
2 We did not downgrade for the lack of blinding due to the outcomes was not likely to be influenced by lack of blinding.



DISCUSSION

Summary of main results

We aimed to assess the effectiveness of bed rest in hospital or at
home to improve pregnancy outcomes in women with a multi-
ple pregnancy. This review replaces an earlier Cochrane review
(Crowther 2010). We included six trials, involving 636 women
and 1298 babies. Four trials evaluated the potential effect of the
intervention for women with a twin pregnancy (610 women and
1220 babies) and two trials for women with a triplet pregnancy
(26 women and 78 babies). Five trials compared strict bed rest
in hospital with normal activity at home. We adjusted fetal and
infant outcomes for non-independence where outcomes for indi-
vidual babies from one pregnancy could potentially be different
and there were no differences between unadjusted (assuming inde-
pendence of twins/triplets) and adjusted (assuming complete cor-
relation between twins/triplets) results. There were no differences
in the incidence of very preterm birth, perinatal mortality or low
birthweight between women assigned to strict bed rest in hospital
compared with no activity restriction at home. However, the rate
of spontaneous onset of labour was increased in the strict bed-rest
group. Furthermore, women assigned to strict bed rest in hospi-
tal had twins/triplets with a higher mean birthweight compared
with women encouraged to continue with their normal activity at
home. Only one trial assessed the effect of partial bed rest in hos-
pital compared with no activity restriction at home. There was no
evidence of a difference in the incidence of very preterm birth or
perinatal mortality. Low birthweight was not reported in this trial.
Although there was evidence of decreased risk for development of
maternal hypertension for women admitted to hospital for par-
tial bed rest, this result needs to be interpreted with caution as it
was derived from only one study with a small number of women.
Currently, the available evidence from the studies is insufficient
to support or refute routine bed rest in hospital or at home for
women with a multiple pregnancy to improve outcomes.

Overall completeness and applicability of
evidence

All included trials focused primarily on the prevention of preterm
birth in multiple pregnancy and the prolongation of gestation
through routine admission to hospital for bed rest. All trials re-
ported on preterm and very preterm birth, perinatal mortality
(stillbirth and early neonatal death), mean gestational age at de-
livery and development of pregnancy-induced hypertension.

Women may be advised to rest in bed for variable durations which
can lead to the development of adverse effects due to the prolonged
immobilisation. None of the trials reported on adverse outcomes
such as the development of thromboembolism, loss of muscle mass
or cardiovascular deconditioning. Likewise, the included studies

did not assess long-term effects of the intervention for women
and infants. Women’s assessment and satisfaction of care, women’s
views about quality of life during bed rest and psychosocial effects
were not evaluated in any of the included trials. However, the
limited information provided from one trial (MacLennan 1990)
suggested that women admitted to hospital for bed rest more often
experienced psychosocial distress. Hospitalisation for bed rest also
had a financial impact for women and their families, as well as for
their public health system, but there were no trials exploring the
costs of the intervention.

Four out of the six studies were conducted in Harare, Zimbabwe.
The remaining two trials were set in Australia. Due to the small
number of trials and limited geographical distribution of the study
population, the results are not directly generalisable and applicable
to other settings.

Quality of the evidence

For the six included studies, the overall risk of bias was low. Ran-
dom sequence generation and allocation concealment was ade-
quate in almost all trials. Most of the studies were judged to be low
risk of bias for detection and attrition bias as well as other sources
of bias. All studies were unclear risk of bias for performance bias
due to the type of intervention.

The quality of the available evidence was evaluated using the
GRADE methodology and is presented in the 'Summary of
findings’ tables (Summary of findings for the main comparison;
Summary of findings 2) for the primary outcomes, very preterm
birth, perinatal mortality, low birthweight, and the secondary out-
comes, small-for-gestational age and PPROM. We planned to use
GRADE for psychosocial effects of bed rest; however, none of the
trials reported this outcome.

The quality of the evidence as assessed using GRADE was low for
very preterm birth, perinatal mortality, low birthweight, small-for-
gestational age, and PPROM in the comparison of strict bed rest
in hospital versus no activity restriction at home. These outcomes
were downgraded due to wide 95% confidence intervals crossing
the line of no effect (-2), with the exception of low birthweight
which was downgraded for wide 95% CIs crossing the line of
no effect (-1) and also due to high heterogeneity (12=64%) (-
1). For the comparison of partial bed rest in hospital versus no
activity restriction at home, the quality of evidence was low for all
listed outcomes due to very wide 95% confidence intervals, a very
small number of events, and the results coming from only a single
study. We did not downgrade for the lack of blinding (unclear for
participants and personnel for all studies) because the outcomes
were not likely to be influenced by lack of blinding.

Potential biases in the review process
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We attempted to minimise potential biases in the review pro-
cess by following the Cochrane Pregnancy and Childbirth search
strategies and recommended review processes. We did not apply
language or date restrictions to the search. Two review authors
assessed identified studies for inclusion. Additionally, two review
authors independently performed data extraction and risk of bias
assessment.

Agreements and disagreements with other
studies or reviews

Several Cochrane reviews have evaluated the use of bed rest for
various pregnancy complications to improve maternal and infant
outcomes. In Sosa 2015, the effect of bed rest for women with a
singleton pregnancy and high risk of preterm birth was compared
with no intervention. The analysis resulted from one study and
found no evidence of a difference in the risk of preterm birth. The
review concluded that there was no evidence to support or refute
the policy of bed rest at home or in hospital and further evaluation
was needed.

In another review, comparing bed rest in hospital to ambula-
tory management for 107 women with suspected impaired fetal
growth, no differences for fetal growth parameters and neonatal
outcomes were observed (Say 1996). In contrast, Bell 1994 re-
ported that moderate to high levels of sustained maternal exercise
was associated with reduced birthweight due to changes in utero-
placental flow and reduced levels of maternal glucose. Bed rest
with or without hospitalisation was also recommended for women
with hypertension during pregnancy.

Meher 2005 assessed the effect of different levels of bed rest in a
hospital setting or at home for pregnancy-induced hypertension.
Two included trials compared strict bed rest with some bed rest in
hospital and showed no evidence of a difference between groups
for outcomes such as severe hypertension, stillbirth, perinatal and
neonatal death, and preterm birth. Another two trials included in
this review compared some bed rest in hospital with routine activ-
ity at home. Results from one trial involving 218 women showed
a reduced risk of severe hypertension and borderline reduction in
the risk of preterm birth. This is in agreement with our results,
where women on partial bed rest in hospital developed less ma-
ternal hypertension compared with women with no activity re-
striction at home. However, due to the limited number of trials
with small numbers of participants and few reported outcomes,
the authors concluded that there was insufficient evidence to rou-
tinely recommend bed rest for women with hypertension during
pregnancy (Meher 2005).

Two small trials including 106 women evaluated the effect of rest
during pregnancy for preventing pre-eclampsia in women with
normal blood pressure (Meher 2006). Resting for four to six hours
a day, as described in one trial with 32 women, was associated
with a risk reduction in pre-eclampsia, but not pregnancy-induced
hypertension. In the second trial involving 76 women, a 30-minute

rest each day in combination with nutritional supplementation
showed a reduction in both outcomes. Other outcomes such as
preterm birth, perinatal mortality, women’s views or costs were not
reported in either trial. Rest during pregnancy may reduce the risk
of pre-eclampsia for women with normal blood pressure, but the
small number of participants made it difficult to reach a reliable
conclusion. Therefore, the trial authors concluded that there was
insufficient evidence to support a policy for bed rest to prevent
pre-eclampsia and taking a rest remains a matter of choice for each
woman.

In women at high risk of miscarriage, bed rest is commonly ad-
vocated to prevent fetal loss. In a review including two trials with
84 women, a positive effect of bed rest on reducing the risk of
miscarriage could not be confirmed and therefore, a policy of bed
rest could not be encouraged (Aleman 2005).

In agreement with our study, all these reviews concluded that there
was no or insufficient evidence to support the recommendation
of bed rest in pregnancy. Results were inconclusive and significant
benefits for guiding clinical practice could not be shown. It remains
unclear if bed rest causes adverse effects in women with multiple
pregnancy or pregnancy complications as these outcomes were
poorly reported.

AUTHORS’ CONCLUSIONS

Implications for practice

There was insufficient evidence to support or refute the routine use
of bed rest in hospital to improve pregnancy outcomes for women
with a multiple pregnancy. There was no effect of strict or partial
bed rest in hospital on very preterm birth, perinatal mortality or

low birthweight.

Advising strict bed rest in hospital for women with multiple preg-
nancy had some positive effects on some of the maternal and in-
fant outcomes. Women with strict bed rest experienced sponta-
neous onset of labour more often and had babies with a higher
mean birthweight compared to women with no activity restric-
tion. However, findings for other maternal and infant outcomes
showed no benefit for strict bed rest in hospital for women with a
twin or triplet pregnancy.

For women with a twin pregnancy on partial bed rest in hospi-
tal, the intervention had no effect on infant outcomes and most
maternal outcomes. The development of maternal hypertension
was reduced for women advised to partially rest in bed compared
with no activity restriction. However, the result was retrieved from
a single trial with a limited number of women and needs to be
investigated further in order to draw firm conclusions.

Implications for research

Bed rest with or without hospitalisation is commonly recom-
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mended for women with a multiple pregnancy to improve out-
comes even though sufficient evidence to support this is not avail-

able.

Any further studies should be of high quality, well-designed, with
a large sample size and well-controlled to investigate the risks and
benefits of bed rest. Trials are needed that evaluate different degrees
of bed rest with a clear and consistent definition of strict and partial
bed rest. Geographically, the studies included in this review were
limited to Zimbabwe and Australia. Additional trials should be
expanded to other areas and include several centres to increase the
number of women with a multiple pregnancy so that the findings
can be applied to various populations and settings. Further studies
especially need to evaluate adverse effects of the intervention as well
as consider long-term follow-up of mothers and infants. The focus
should also include women’s views and experience of care, their
quality of life during bed rest, and psychosocial effects. Evaluating
the costs for healthcare systems and for women and their families
may be an important issue to consider in future studies.
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CHARACTERISTICS OF STUDIES

Characteristics of included studies [ordered by study ID]

Crowther 1989

Methods

Randomisation and allocation concealment: the study used block randomisation without
stratification to provide balanced numbers in the study groups. Use of consecutively-
numbered, opaque, sealed envelopes. Researchers involved in allocating the women to
the treatment groups were not involved in preparing the randomisation schedule
Blinding of outcome assessment: paediatrician examining newborn infants was unaware
to which group the mother had been allocated

Documentation of exclusion: no losses to follow-up.

Participants

139 women with a twin pregnancy and a cervical score of -2 or less at or before 34 weeks’
gestation attending a special antenatal clinic for multiple pregnancy
Cervical score is length minus dilatation (cm) of the cervix

Interventions

Women allocated to the intervention group received bed rest in the hospital
Women allocated to the control group continued conventional outpatient management
and were only admitted to the hospital if pregnancy complications occurred

Outcomes

Primary outcomes
1. Gestational age at delivery (using Dubowitz scoring)
2. Preterm birth (< 37 weeks)
3. Small-for-gestational age (birthweight < 10th centile by local singleton standards)
Seconcary outcomes
1. Very preterm birth (< 34 weeks)
. Birthweight
. Perinatal mortality
. Apgar score of < 7 at 1 min and 5 min
. Admission to NICU and length of stay
. Neonatal and maternal morbidities

AN N N

Notes

Chorionicity: not reported

Sample-size calculation: reported, 44 women for a 40% (from 80%-40%) reduction of
preterm delivery rate at the 5% level

Intention-to-treat analyses: performed

Compliance: 2 women (3%) in the hospitalisation group did not attend the antenatal
ward and 17 women (25%) in the control group were admitted to hospital because of
pregnancy complications

Location: single centre in Harare, Zimbabwe

Timeframe: 1984

Risk of bias

Bias

Authors’ judgement Support for judgement
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Crowther 1989  (Continued)

Random sequence generation (selection Low risk Block randomisation without stratification
bias) to provide balanced numbers in the study
groups. Use of a series of consecutively-
numbered, opaque, sealed envelopes. p 851
Allocation concealment (selection bias) Low risk “The researchers involved in allocating the

women to the treatment groups were not
involved in preparing the randomisation

schedule.” p 851

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Blinding of participants and personnel was
not possible due to the type of interven-
tion (hospitalisation and bed rest compared

with no activity restriction at home)

Blinding of outcome assessment (detection Low risk “All newborn infants were examined by a

bias) paediatrician who was unaware to which

All outcomes group the mother had been allocated.” p
851

Incomplete outcome data (attrition bias)  Low risk No loss to follow-up and analysis on an

All outcomes

intention-to-treat basis

Selective reporting (reporting bias)

Unclear risk No information provided about trial pro-

tocol or predefined outcomes

Other bias

Low risk The study appears to be free of other

sources of bias

Crowther 1990

Methods

Randomisation and allocation concealment: block randomisation with no stratification
and use of numbered, opaque, sealed envelopes. Researchers involved in treatment allo-
cation were not involved in making the randomisation schedule

Blinding of outcome assessment: outcomes were assessed by staff who were unaware of
participants’ allocation to intervention and control group

Documentation of exclusion: no loss to follow-up

Participants

118 women with an uncomplicated twin pregnancy between 28 and 30 weeks’ gestation
attending a special antenatal clinic for multiple pregnancy were recruited into the study
Women were not eligible for inclusion if they had a cervical suture, hypertension, a
caesarean section scar, an antepartum haemorrhage or uncertain gestational age

Interventions

Women allocated to the intervention group received bed rest in hospital and were en-
couraged to rest in bed as much as possible, although voluntary ambulation was allowed
Women in the control group were encouraged to continue their normal activities at home.
They were admitted to the hospital only if complications arose such as hypertension,
preterm labour or prelabour rupture of the membranes
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Crowther 1990 (Continued)

All women received weekly antenatal assessment.

Outcomes Primary outcomes
1. Gestational age at delivery (using Dubowitz scoring)
2. Preterm birth (< 37 weeks)
3. Small-for-gestational age birthweight (< 10th centile of local singleton standards)
4. Birthweight
5. Admission to the NICU and length of stay
Secondary outcomes
1. Very preterm birth (< 34 weeks)
2. Neonatal and maternal morbidity
Notes Chorionicity: not reported
Sample-size calculation: reported, 100 women for a reduction of preterm delivery from
50% to 28% and 200 women for a reduction in the incidence of small-for-gestational
age from 35% to 17.5%, with 80% power
Intention-to-treat analyses: performed
Compliance: 4 women (7%) in the hospitalisation group did not attend for hospitalisa-
tion and 11 women (19%) required leave of absence from the hospital. In the control
group, 22 women (37%) subsequently required hospitalisation because of pregnancy
complications.
Location: single centre in Harare, Zimbabwe
Timeframe: 1984-1986
Riske of bias
Bias Authors’ judgement Support for judgement
Random sequence generation (selection Low risk Block randomisation with no stratification
bias) and use of numbered, opaque, sealed en-
velopes. p 873
Allocation concealment (selection bias) Low risk “..the researchers involved in treatment al-

location were not involved in making the
randomisation schedule.” p 873

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk

Blinding of participants and personnel was
not possible due to the type of interven-
tion (hospitalisation and bed rest compared
with no activity restriction at home)

Blinding of outcome assessment (detection
bias)

All outcomes

Low risk

“The gestational age assessments were
made by a neonatologist who was unaware
of the allocation treatment group.”

“The other primary measures of outcomes
were measurements or decisions taken by
staff who were unaware of the group to
which the mother had been allocated.” p
873
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Crowther 1990 (Continued)

Incomplete outcome data (attrition bias)
All outcomes

Low risk No loss to follow-up and analysis on an
intention-to-treat basis

Selective reporting (reporting bias)

Unclear risk No information provided about trial pro-
tocol or predefined outcomes

Other bias

Low risk The study appears to be free of other
sources of bias

Crowther 1991

Methods

Randomisation and allocation concealment: block randomisation and use of consecu-
tively-numbered, opaque, sealed envelopes. Researchers involved in treatment allocation
were not involved in preparing the randomisation schedule

Blinding of outcome assessment: the paediatricians examining the newborn infants were
unaware of the participants’ treatment allocation

Documentation of exclusion: no loss to follow-up

Participants

19 women with a confirmed triplet pregnancy from 24 weeks’ gestation onwards attend-
ing a special antenatal clinic for multiple pregnancy were recruited into the study
Women with an uncertain gestational age, cervical suture, hypertension, caesarean section
scar or antepartum haemorrhage were excluded

Interventions

Women allocated to the intervention group received bed rest in hospital from 24 weeks’
gestation onwards until delivery. Women were encouraged to rest in bed as much as
possible although ambulation was allowed

Women allocated to the control group were encouraged to continue their normal activ-
ities at home. They were admitted to the hospital only if complications arose such as
preterm labour, hypertension, or preterm rupture of membranes

All women received weekly antenatal assessment

Outcomes

Primary outcomes

1. Gestational age at delivery (using Dubowitz scoring)

2. Preterm birth (< 37 weeks’ gestation)

3. Light-for-gestational age (< 10th centile by local singleton standards)
Secondary outcomes

1. Birthweight

2. Perinatal mortality

3. Neonatal and maternal morbidity

Notes

Chorionicity: not reported

Sample-size calculation: not performed

Intention-to-treat analyses: performed

Compliance: no women in the hospitalisation group required leave of absence from the
hospital. 6 women (67%) in the control group subsequently required admission to the
hospital because of pregnancy complications

Location: single centre in Harare, Zimbabwe

Timeframe: 1984-1986
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Crowther 1991  (Continued)

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection Low risk Block randomisation and use of consecu-

bias) tively numbered, opaque, sealed envelopes.
p 64

Allocation concealment (selection bias) Low risk “...researchers involved in treatment allo-

cation were not involved in preparing the
randomisation schedule.” p 64

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk

Blinding of participants and personnel was
not possible due to the type of interven-
tion (hospitalisation and bed rest compared
with no activity restriction at home)

Blinding of outcome assessment (detection Low risk “All newborn infants were examined by a
bias) paediatrician who was unaware to which
All outcomes group the mother had been allocated.” p
64
Incomplete outcome data (attrition bias) ~ Low risk No loss to follow-up and analysis on an
All outcomes intention-to-treat basis
Selective reporting (reporting bias) Low risk “The main outcomes were prespecified...”
p 64
Other bias Low risk The study appears to be free of other
sources of bias
Dodd 2005
Methods Randomisation and allocation concealment: randomisation schedule used variable blocks
with stratification by parity. An independent researcher responsible for the treatment
allocation was contacted by telephone, and the next in a series of consecutively numbered,
opaque, sealed envelopes opened
Blinding of outcome assessment: unclear, no information given about blinding of out-
come assessors
Documentation of exclusion: no loss to follow-up
Participants 7 women with a triplet pregnancy with ultrasound-confirmed gestational age less than
24 weeks’ gestation were recruited into the study
Women with a triplet pregnancy and any other condition requiring hospitalisation (e.g.
placenta praevia) were excluded
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Dodd 2005 (Continued)

Interventions

Women allocated to the hospitalisation group were admitted from 24 weeks gestation
until 30 weeks’ gestation, weekend leaves were allowed. Afterwards, women were en-
couraged to rest as much as possible at home

Women allocated to the control group were encouraged to continue with their normal
activities at home. Routine antenatal care was provided. Women were admitted to the
hospital if they developed any complications such as preterm labour, PPROM or preg-
nancy-induced hypertension

Outcomes

Primary outcomes

1. Preterm birth (< 37 weeks gestation)

2. Very preterm birth (< 34 weeks gestation)

3. Maternal pregnancy-induced hypertension (blood pressure > 140/90 mmHg or
an increase in the diastolic blood pressure of > 15 mmHg from booking)
Secondary outcomes

1. Tocolytic use
. Mode of birth
. Apgar score of < 7 after 5 minutes
. Low birthweight (< 2500 g)

. Very low birthweight (< 1500 g)
. Admission to NICU and length of stay
. Perinatal death (stillbirth and neonatal death)

8. Neonatal morbidities (including respiratory distress syndrome, intraventricular

NN N W N

haemorrhage, and necrotising enterocolitis)

Notes

Chorionicity: not reported

Sample-size calculation: reported, 400 women for a reduction in the occurrence of very
preterm birth from 44% to 30% and 52 women for a reduction of preterm birth from
100% to 80%, with 80% power

Intention-to-treat analyses: performed

Compliance: 3 of 4 women in the control group were admitted to the hospital during
their antenatal course

Location: single centre in Adelaide, Australia

Timeframe: 1996-2003

Risk of bias

Bias

Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk “The randomisation schedule used variable
blocks with stratification by parity...” p 2

Allocation concealment (selection bias)

Low risk “...an independent researcher responsible
for the treatment allocation was contacted
by telephone, and the nextin aseries of con-
secutively numbered, opaque, sealed en-
velopes opened.” p 2
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Dodd 2005 (Continued)

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Blinding of participants and personnel was
not possible due to the type of interven-
tion (hospitalisation and bed rest compared

with no activity restriction at home)

Blinding of outcome assessment (detection
bias)

All outcomes

Unclear risk It is unclear if outcome assessors were un-
aware of the participants’ allocation to the

intervention and control group

Incomplete outcome data (attrition bias)
All outcomes

Low risk No loss to follow-up and analysis on an

intention-to-treat basis

Selective reporting (reporting bias)

Unclear risk No study protocol available

Other bias

Low risk The study appears to be free of other

sources of bias

MacLennan 1990

Methods Randomisation and allocation concealment: computer-generated list of random num-
bers. The person designating the management was unaware of the management associ-
ated with the number until after enrolment
Blinding of outcome assessment: unclear, no information given about blinding of out-
come assessors
Documentation of exclusion: no loss to follow-up

Participants 141 women with an uncomplicated twin pregnancy (about 16-19 weeks’ gestation con-
firmed by ultrasound) were recruited into the study
Women were not enrolled when they would not accept possible hospital admission
or had pre-existing hypertension (> 90 mmHg diastolic), polyhydramnios, antepartum
haemorrhage, preterm labour or membrane rupture in the current pregnancy

Interventions Women allocated to the intervention group were admitted to the hospital at 26 weeks’
gestation for 4 weeks. Weekend leave was allowed and strict bed rest in hospital was not
advocated
Women allocated to the control group were advised to continue normal home duties
and visit the clinic every 2 weeks

Outcomes 1. Birthweight

2. Very low birthweight (less than 1500 g)

3. Gestational age at birth

4. Very preterm birth (before 32 weeks gestation)

5. Admission and days spent in neonatal intensive care unit
6. Women’s view of care

Notes Chorionicity: not reported
Sample-size calculation: reported, 188 women for each group to detect differences in
percentage under 1500 g, 69 for percentage born before 32 weeks’ gestation, and 40 for
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MacLennan 1990 (Continued)

a reduction in the mean nursery stay
Intention-to-treat analyses: performed

Compliance: 6 women (9%) in the intervention group were not able to follow hospi-

talisation and bed rest because 2 delivered before admission and for 4 women social

circumstances changed. Of the 63 women admitted, 56 remained in the hospital for 3

or more weeks. In the control group, 4 women (6%) were admitted briefly between 26

and 30 weeks’ gestation for less than a week

Location: multicenter study (11 hospitals), Australia

Timeframe: no information

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection Low risk “computer-generated list of random num-
bias) bers” p 268

Allocation concealment (selection bias) Low risk “...the person designating the management

was unaware of the management associated
with the number until after enrolment.” g
268

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk

Blinding of participants and personnel was
not possible due to the type of interven-
tion (hospitalisation and bed rest compared
with no activity restriction at home)

Blinding of outcome assessment (detection
bias)

All outcomes

Unclear risk

Unclear if outcome assessors were unaware
of participants’ allocation

Incomplete outcome data (attrition bias)
All outcomes

Low risk

No loss to follow-up and analysis on an
intention-to-treat basis

Selective reporting (reporting bias)

Unclear risk

No information about predefined out-

comes or protocol

Other bias High risk Enrolment of the study was stopped follow-
ing an interim analysis after the first 128
pregnancies. p 268
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Saunders 1985

Methods Randomisation and allocation concealment: random allocation was achieved by reference
to a consecutively-numbered series of sealed envelopes
Blinding of outcome assessment: assessment of duration of gestation at delivery was
made by labour-ward staff who were unaware of the group to which individual women
had been assigned
Documentation of exclusion: no loss to follow-up
Participants 212 women with a twin pregnancy around 30 weeks’ gestation were recruited into the
study
Interventions Women allocated to the intervention group were admitted to the hospital for bed rest
from 32 weeks gestation until the onset of labour
Women allocated to the control group were admitted to the hospital only if pregnancy
complications occurred
Outcomes 1. Gestation at delivery
2. Birthweight
3. Perinatal mortality
4. Hypertension
5. Pre-eclampsia
Notes Chorionicity: not reported
Sample-size calculation: reported, 100 women in each arm would have a 40% chance of
detecting a reduction in the risk of preterm birth from 30% to 20%
Intention-to-treat analyses: performed
Compliance: 11 women (10%) in the intervention group declined hospital admission
and 2 women delivered before 32 weeks' gestation. In the control group, 58 women
(54%) were admitted to the hospital before labour and 1 women delivered before 32
weeks’ gestation
Location: single centre in Harare, Zimbabwe
Timeframe: no information
Risk of bias
Bias Authors’ judgement Support for judgement
Random sequence generation (selection Low risk “Random allocation was achieved by refer-

bias)

ence to a consecutively numbered series of
sealed envelopes.” p 794

Allocation concealment (selection bias)

Unclear risk No information provided

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Blinding of participants and personnel was
not possible due to the type of interven-
tion (hospitalisation and bed rest compared
with no activity restriction at home)
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Saunders 1985  (Continued)

Blinding of outcome assessment (detection Low risk “Assessment of duration of gestation at de-
bias) livery was made by labour-ward staff who
All outcomes were unaware of the group to which indi-

vidual women had been assigned.” p 794

Incomplete outcome data (attrition bias) ~ Low risk No loss to follow-up and analysis on an
All outcomes intention-to-treat basis

Selective reporting (reporting bias) Unclear risk No study protocol available

Other bias Low risk The study appears to be free of other

sources of bias

NICU: neonatal intensive care unit
PPROM: prelabour preterm rupture of the membrane

Characteristics of excluded studies /[ordered by study ID]

Study Reason for exclusion

Gummerus 1985 Women were allocated to receive bed rest in hospital or long-term betamimetic treatment. There was no
control group without bed rest or betamimetic treatment for comparison

Gummerus 1987 In this RCT, all women with a multiple pregnancy were admitted to the hospital for bed rest. Women were
allocated to receive salbutamol (orally, 5 times/d) or to receive no drug

Hartikainen-Sorri 1984  This is a quasi-RCT where women were allocated to the intervention and control group according to their
year of birth. Quasi-RCTs were not eligible for inclusion

RCT: randomised controlled trial

Characteristics of studies awaiting assessment /[ordered by study ID]

Al-Najashi 1996

Methods Randomisation and allocation concealment: no information provided
Blinding of outcome assessment: unclear
Documentation of exclusion: no loss to follow-up

Participants 189 women with an uncomplicated twin pregnancy between 22-26 weeks gestation were recruited into the study
Women with hypertension, diabetes, cardiac disease or antepartum haemorrhage were excluded
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Al-Najashi 1996  (Continued)

Interventions Women were allocated into 2 intervention groups.
1. Prophylactic oral ritodrine 10 mg 3 times/d starting from the 25th week until the end of the 37th week of
gestation. Women in this group were not restricted in any of their activities.
2. Hospitalisation from 28-32 weeks gestation
Women allocated to the control group received no medication or hospitalisation for bed rest and were seen regularly
in the outpatient clinic until delivery. No restriction in any of their activities
All women received abdominal ultrasound for confirmation of diagnosis of booking, and 1 or 2 subsequent ultrasounds
to monitor fetal growth
Outcomes 1. Gestational age at delivery
2. Birthweight
3. Preterm birth
4. Caesarean section rate
5. Perinatal mortality
Notes Study design is unclear

Chorionicity: not reported

Sample-size calculation: not performed

Intention-to-treat analyses: performed

Compliance: 5 women (8%) in the ritodrine group did not take their tablets at the beginning due to side effects. 12
women (21%) in the hospitalisation group did not complete their hospital stay

Location: single centre in Al-Khobar, Saudi Arabia

Timeframe: July 1986-August 1994

Younis 1990

Methods

Randomisation and allocation concealment: no information provided
Blinding of outcome assessment: unclear
Documentation of exclusion: no loss to follow-up

Participants

132 women with a twin pregnancy between 30-32 weeks’ gestation were recruited into the study

Women suffering from pregnancy complications affecting time of delivery (e.g. hypertensive disorders, antepartum
bleeding, premature uterine contractions) were excluded. Women who delivered before 32 weeks’ gestation were also
excluded

Interventions

Women in the intervention group were electively admitted to the hospital from 30-32 weeks’ gestation and if not
delivered, until the end of 36 weeks gestation
Women were allocated into 2 control groups.

1. Instruction to rest at home

2. No activity restriction

Outcomes

. Gestational week at delivery

. Birthweight

. Low birthweight

. Mode of delivery (vaginal or caesarean section)
. Apgar score at 5 minutes

AN N W =

. Perinatal mortality
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Younis 1990 (Continued)

Notes Study design is unclear
Chorionicity: not reported
Sample-size calculation: not performed
Intention-to-treat analyses: performed
Compliance: no information provided
Location: single centre in Jerusalem, Israel
Timeframe: November 1979-October 1986
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DATA AND ANALYSES

Comparison 1. Strict bed rest in hospital versus no activity restriction at home

No. of

Outcome or subgroup title studies

No. of
participants

Statistical method

Effect size

1 Very preterm birth (less
than 34 weeks) - assuming
complete correlation between
twins/triplets
2 Perinatal mortality
2.1 Assuming independence
between twins/triplets
2.2 Assuming complete
correlation between twins/
triplets
3 Low birthweight (less than 2500
g
3.1 Assuming independence
between twins/triplets
3.2 Assuming complete
correlation between twins/
triplets
4 Low birthweight (less than 2500
g) - subgroup analysis
4.1 Twin pregnancy
4.2 Triple pregnancy
5 Prelabour preterm rupture of the
membrane
6 Spontaneous onset of labour
7 Caesarean delivery
8 Development of maternal
hypertension
9 Stillbirth (after 20 weeks and
before birth)
9.1 Assuming independence
between twins/triplets
9.2 Assuming complete
correlation between twins/
triplets
10 Early neonatal death (within 7
days after birth)
10.1 Assuming independence
between twins/triplets
10.2 Assuming complete
correlation between twins/
triplets

495

1016

495

502

238

424
78
276
488

283
495

1016

495

1016

495

Risk Ratio (M-H, Fixed, 95% CI)

Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)

Risk Ratio (M-H, Fixed, 95% CI)

Risk Ratio (M-H, Random, 95% CI)

Risk Ratio (M-H, Random, 95% CI)

Risk Ratio (M-H, Random, 95% CI)

Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Random, 95% CI)

Risk Ratio (M-H, Random, 95% CI)

Risk Ratio (M-H, Fixed, 95% CI)

Risk Ratio (M-H, Fixed, 95% CI)

Risk Ratio (M-H, Fixed, 95% CI)

1.02 [0.66, 1.58]

Subtotals only
0.65 [0.35, 1.21]

0.70 [0.30, 1.63]

Subtotals only
0.95 [0.75, 1.21]

0.91 [0.74, 1.11]

Subtotals only

0.84 [0.66, 1.07]
1.09 [0.64, 1.86]
1.30 [0.71, 2.38]
1.05 [1.02, 1.09]
0.69 [0.41, 1.17]
0.68 [0.37, 1.23]
Subtotals only

0.78 [0.20, 2.98]

0.81 [0.25, 2.69]

Subtotals only
0.72 [0.28, 1.87]

0.86 [0.27, 2.74]
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11 Preterm birth (less than
37 weeks) - assuming
complete correlation between
twins/triplets

12 Birthweight (g)

13 Very low birthweight (less than
1500 g)
13.1 Assuming independence
between twins/triplets
13.2 Assuming complete
correlation between twins/
triplets
14 Gestational age at delivery
(weeks)
15 Small-for-gestational age
15.1 Assuming independence
between twins/triplets
15.2 Assuming complete
correlation between twins/
triplets
16 Apgar score less than 7 (at 5
minutes)
16.1 Assuming independence
between twins/triplets
16.2 Assuming complete
correlation between twins/
triplets
17 Admission to neonatal intensive
care unit
17.1 Assuming independence
between twins/triplets
17.2 Assuming complete
correlation between twins/
triplets

495

314

445

219

495

293

137

299

146

571

276

Risk Ratio (M-H, Random, 95% CI)

Mean Difference (IV, Fixed, 95% CI)

Risk Ratio (M-H, Random, 95% CI)

Risk Ratio (M-H, Random, 95% CI)

Risk Ratio (M-H, Random, 95% CI)

Mean Difference (IV, Fixed, 95% CI)

Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)

Risk Ratio (M-H, Fixed, 95% CI)

Risk Ratio (M-H, Fixed, 95% CI)

Risk Ratio (M-H, Fixed, 95% CI)

Risk Ratio (M-H, Fixed, 95% CI)

Risk Ratio (M-H, Fixed, 95% CI)

Risk Ratio (M-H, Fixed, 95% CI)

Risk Ratio (M-H, Fixed, 95% CI)

0.97 [0.80, 1.18]

136.99 [39.92, 234.
06]
Subtotals only

1.32{0.15, 11.70]

1.64 [0.31, 8.70]

-0.14 [-0.51, 0.24]

Subtotals only
0.75 [0.56, 1.01]

0.71 [0.46, 1.10]

Subtotals only
1.60 [0.55, 4.62]

1.35 [0.34, 5.32]

Subtotals only
0.89 [0.74, 1.06]

0.88 [0.68, 1.14]

Comparison 2. Partial bed rest in hospital versus no activity restriction at home

Outcome or subgroup title parlji:i: afnts Statistical method Effect size
1 Very preterm birth (less than 34 141 Risk Ratio (M-H, Fixed, 95% CI) 2.30 [0.84, 6.27]
weeks) - assuming complete
correlation between twins
2 Perinatal mortality Risk Ratio (M-H, Fixed, 95% CI) Subtotals only
2.1 Assuming independence 282 Risk Ratio (M-H, Fixed, 95% CI) 4.17 [0.90, 19.31]
between twins
2.2 Assuming complete 141 Risk Ratio (M-H, Fixed, 95% CI) 4.17 [0.48, 36.42]

correlation between twins
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3 Prelabour preterm rupture of the
membrane
4 Spontancous onset of labour
5 Caesarean delivery
6 Development of maternal
hypertension
7 Stillbirth (after 20 weeks and
before birth)
7.1 Assuming independence
between twins
7.2 Assuming complete
correlation between twins
8 Early neonatal death (within 7
days after birth)
8.1 Assuming independence
between twins
8.2 Assuming complete
correlation between twins
9 Preterm birth (less than 37
weeks) - assuming complete
correlation between twins
10 Birthweight twin I (g)

11 Birthweight twin II (g)

12 Very low birthweight (less than
1500 g)
12.1 Assuming independence
between twins
12.2 Assuming complete
correlation between twins
13 Gestational age at delivery
(weeks)
14 Small-for-gestational age
14.1 Assuming independence
between twins
14.2 Assuming complete
correlation between twins
15 Apgar score less than 7 for twin
I (at 5 minutes)
16 Apgar score less than 7 for twin
II (at 5 minutes)

141
141

141
141

282

141

282

141

141

141

141

282

141

141

282

141

141

141

Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)

Risk Ratio (M-H, Fixed, 95% CI)

Risk Ratio (M-H, Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)

Risk Ratio (M-H, Fixed, 95% CI)

Risk Ratio (M-H, Fixed, 95% CI)

Risk Ratio (M-H, Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)

Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)

Risk Ratio (M-H, Fixed, 95% CI)

Risk Ratio (M-H, Fixed, 95% CI)

Risk Ratio (M-H, Fixed, 95% CI)

1.51 [0.69, 3.30]
1.03 [0.89, 1.18]
1.10 [0.81, 1.49]
0.30 [0.16, 0.59]
Subtotals only
5.22[0.62, 44.09]
3.13 [0.33, 29.37]
Subtotals only

3.13 [0.33, 29.73]
2.09 [0.19, 22.50]
1.07 [0.79, 1.40]
-90.0 [-299.40, 119.
40]

-80.0 [-294.84, 134.
84]

Subtotals only

1.74 [0.88, 3.42]
1.74 [0.67, 4.53]

-0.60 [-1.56, 0.36]

Subtotals only
0.93 [0.69, 1.26]

0.93 [0.61, 1.43]
2.09 [0.19, 22.50]

2.09 [0.39, 11.03]

Bed rest with and without hospitalisation in multiple pregnancy for improving perinatal outcomes (Review)

Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

41



Analysis |.1. Comparison | Strict bed rest in hospital versus no activity restriction at home, Outcome |
Very preterm birth (less than 34 weeks) - assuming complete correlation between twins/triplets.

Review: Bed rest with and without hospitalisation in multiple pregnancy for improving perinatal outcomes

Comparison: | Strict bed rest in hospital versus no activity restriction at home
Outcome: | Very preterm birth (less than 34 weeks) - assuming complete correlation between twins/triplets
Study or subgroup Strict bed rest Normal activity Risk Ratio Weight Risk Ratio
n/N n/N M-H Fixed,95% Cl M-H Fixed,95% Cl
Crowther 1989 11770 12/69 i 399 % 090043, 191]
Crowther 1990 11/58 11760 357 % 1.03[049,220]
Crowther 1991 3/10 419 - 139 % 0.68[020,223]
Dodd 2005 33 2/4 - 73% 1.750.68,4.53 ]
Saunders 1985 2/105 1/107 33% 204[0.19,22.14]
Total (95% CI) 246 249 —— 100.0 % 1.02 [ 0.66, 1.58 ]
Total events: 30 (Strict bed rest), 30 (Normal activity)
Heterogeneity: Chi2 = 2.12, df = 4 (P = 0.71); I> =0.0%
Test for overall effect: Z = 0.08 (P = 0.94)
Test for subgroup differences: Not applicable
02 05 | 2 5
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Analysis 1.2. Comparison | Strict bed rest in hospital versus no activity restriction at home, Outcome 2

Perinatal mortality.

Review: Bed rest with and without hospitalisation in multiple pregnancy for improving perinatal outcomes

Comparison: | Strict bed rest in hospital versus no activity restriction at home

Outcome: 2 Perinatal mortality

Study or subgroup Strict bed rest Normal activity Risk Ratio Weight Risk Ratio
n/N n/N M-H,Fixed,95% Cl M-HFixed,95% ClI
| Assuming independence between twins/triplets
Crowther 1989 2/140 2/138 - T 84 % 099 [0.14,690]
Crowther 1990 4/116 12/120 —— 49.0 % 034[0.11,1.04]
Crowther 1991 1/30 3/27 1 13.1 % 0.30[003,271]
Dodd 2005 0/9 2/12 - 9.0 % 026[001,483]
Saunders 1985 8/210 5214 ™ 20.6 % 1.63[0.54,490]
Subtotal (95% CI) 505 511 - 100.0 % 0.65 [ 0.35, 1.21 ]
Total events: |5 (Strict bed rest), 24 (Normal activity)
Heterogeneity: Chi2 = 4.98, df = 4 (P = 0.29); I> =20%
Test for overall effect: Z = 1.36 (P = 0.18)
2 Assuming complete correlation between twins/triplets
Crowther 1989 1/70 1/69 82 % 099 [0.06, 1545 ]
Crowther 1990 2/58 6/60 —— 48.1 % 0.34[007, 1.64]
Crowther 1991 1710 1/9 - T 8.6 % 090007, 12.38]
Dodd 2005 0/3 1/4 - 10.9 % 042[002,771]
Saunders 1985 4/105 3/107 - e 242 % .36 [031,592]
Subtotal (95% CI) 246 249 - 100.0 % 0.70 [ 0.30, 1.63 ]

Total events: 8 (Strict bed rest), 12 (Normal activity)
Heterogeneity: Chi? = 1.79, df = 4 (P = 0.77); 1> =0.0%
Test for overall effect: Z = 0.83 (P = 041)
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Analysis 1.3. Comparison | Strict bed rest in hospital versus no activity restriction at home, Outcome 3
Low birthweight (less than 2500 g).

Review: Bed rest with and without hospitalisation in multiple pregnancy for improving perinatal outcomes

Comparison: | Strict bed rest in hospital versus no activity restriction at home

Outcome: 3 Low birthweight (less than 2500 g)

Study or subgroup Strict bed rest Normal activity Risk Ratio Weight Risk Ratio
M- M-
H,Random,95% H,Random,95%
n/N n/N Cl Cl
| Assuming independence between twins/triplets
Crowther 1991 26/30 27127 L 44.2 % 0.87[075,101]
Dodd 2005 919 8/12 il 204 % 145[095,221]
Saunders 1985 76/210 92/214 = 354 % 0.84 [ 0.66, 1.07 ]
Subtotal (95% CI) 249 253 < 100.0 % 0.95[0.75,1.21 ]
Total events: | | | (Strict bed rest), 127 (Normal activity)
Heterogeneity: Tau? = 0.03; Chi? = 5.57, df = 2 (P = 0.06); 1> =64%
Test for overall effect: Z = 038 (P = 0.71)
2 Assuming complete correlation between twins/triplets
Crowther 1991 9/10 919 = 545 % 091069, 120]
Dodd 2005 3/3 3/4 I 88 % 1.25[0.63,247]
Saunders 1985 38/105 46/107 & 367 % 0.84 [ 0.60, 1.18]
Subtotal (95% CI) 118 120 * 100.0 % 0.91 [ 0.74, 1.11]

Total events: 50 (Strict bed rest), 58 (Normal activity)
Heterogeneity: Tau? = 0.0; Chi> = .17, df = 2 (P = 0.56); I> =0.0%
Test for overall effect: Z = 092 (P = 0.36)
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Analysis 1.4. Comparison | Strict bed rest in hospital versus no activity restriction at home, Outcome 4
Low birthweight (less than 2500 g) - subgroup analysis.

Review: Bed rest with and without hospitalisation in multiple pregnancy for improving perinatal outcomes
Comparison: | Strict bed rest in hospital versus no activity restriction at home

Outcome: 4 Low birthweight (less than 2500 g) - subgroup analysis

Study or subgroup Strict bed rest Normal activity Risk Ratio Weight Risk Ratio
M- M-

H,Random,95% H,Random,95%
n/N n/N Cl Cl

| Twin pregnancy
Saunders 1985 76/210 92/214 100.0 % 0.84 [ 0.66, 1.07]

Subtotal (95% CI) 210 214 A 100.0 % 0.84 [ 0.66, 1.07 ]
Total events: 76 (Strict bed rest), 92 (Normal activity)
Heterogeneity: not applicable

Test for overall effect: Z = 1.43 (P = 0.15)

2 Triple pregnancy

Crowther 1991 26/30 27127 ] 565 % 087075, 1.01 ]
Dodd 2005 919 8/12 Ll 435 % 145 [ 095,221 ]
Subtotal (95% CI) 39 39 - 100.0 % 1.09 [ 0.64, 1.86 ]

Total events: 35 (Strict bed rest), 35 (Normal activity)

Heterogeneity: Tau? = 0.13; Chi? = 5.88, df = | (P = 0.02); I> =83%
Test for overall effect: Z = 031 (P = 0.76)

Test for subgroup differences: Chi? = 0.73, df = | (P = 0.39), I> =0.0%
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Analysis 1.5. Comparison | Strict bed rest in hospital versus no activity restriction at home, Outcome 5

Prelabour preterm rupture of the membrane.

Review: Bed rest with and without hospitalisation in multiple pregnancy for improving perinatal outcomes

Comparison:

Outcome:

| Strict bed rest in hospital versus no activity restriction at home

5 Prelabour preterm rupture of the membrane

Study or subgroup Strict bed rest Normal activity Risk Ratio Weight Risk Ratio
n/N n/N M-H Fixed,95% Cl M-H Fixed,95% Cl

Crowther 1989 13/70 8/69 t 500 % 160 [0.71,3.62]
Crowther 1990 7158 5/60 305 % 145049, 4.31 ]
Crowther 1991 1/10 3/9 - 19.6 % 030[004,239]

Total (95% CI) 138 138 g 100.0 % 1.30 [ 0.71, 2.38 ]

Total events: 2| (Strict bed rest), 16 (Normal activity)

Heterogeneity: Chi? = 221, df = 2 (P = 0.33); 1> =9%

Test for overall effect: Z = 0.85 (P = 0.39)

Test for subgroup differences: Not applicable
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Analysis 1.6. Comparison | Strict bed rest in hospital versus no activity restriction at home, Outcome 6

Spontaneous onset of labour.
Review: Bed rest with and without hospitalisation in multiple pregnancy for improving perinatal outcomes
Comparison: | Strict bed rest in hospital versus no activity restriction at home

Outcome: 6 Spontaneous onset of labour

Study or subgroup Strict bed rest Normal activity Risk Ratio Weight Risk Ratio
n/N n/N M-H Fixed,95% Cl M-H Fixed,95% Cl

Crowther 1989 69/70 65/69 - 283 % 1057098, 1.12]
Crowther 1990 57/58 56/60 i 238 % 1057098, 1.14]
Crowther 1991 10710 919 -1 43 % 100083, 1.21]
Saunders 1985 105/105 1017107 ol 435 % 106 [ 1.01, 1.11]
Total (95% CI) 243 245 ¢ 100.0 % 1.05 [ 1.02, 1.09 |

Total events: 241 (Strict bed rest), 231 (Normal activity)
Heterogeneity: Chi? = 0.37, df = 3 (P = 0.95); I> =0.0%
Test for overall effect: Z = 2.84 (P = 0.0045)
Test for subgroup differences: Not applicable
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Analysis 1.7. Comparison | Strict bed rest in hospital versus no activity restriction at home, Outcome 7
Caesarean delivery.

Review: Bed rest with and without hospitalisation in multiple pregnancy for improving perinatal outcomes

Comparison: | Strict bed rest in hospital versus no activity restriction at home

Outcome: 7 Caesarean delivery

Study or subgroup Strict bed rest Normal activity Risk Ratio Weight Risk Ratio
n/N n/N M-H Fixed,95% Cl M-H Fixed,95% Cl

Crowther 1989 5/70 10/69 i 382 % 04910.18, 1.37]
Crowther 1990 8/58 12/60 44.7 % 0691030, 1.56]
Crowther 1991 2/10 019 ] 20% 455[025,8370]
Dodd 2005 2/3 414 - 152 % 069031, 1.57]

Total (95% CI) 141 142 - 100.0 % 0.69 [ 0.41, 1.17 ]

Total events: |7 (Strict bed rest), 26 (Normal activity)

Heterogeneity: Chi? = 2.03, df = 3 (P = 0.57); 1> =0.0%

Test for overall effect: Z = 1.37 (P = 0.17)

Test for subgroup differences: Not applicable
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Analysis 1.8. Comparison | Strict bed rest in hospital versus no activity restriction at home, Outcome 8

Development of maternal hypertension.

Review: Bed rest with and without hospitalisation in multiple pregnancy for improving perinatal outcomes

Comparison: | Strict bed rest in hospital versus no activity restriction at home

Outcome: 8 Development of maternal hypertension

Study or subgroup Strict bed rest Normal activity Risk Ratio Weight Risk Ratio
n/N n/N M-H Fixed,95% Cl M-H Fixed,95% Cl

Crowther 1989 7170 6/69 —- 253 % .15 041,325]
Crowther 1990 3/58 9160 —— 37.1 % 034[0.10, 1.21]
Crowther 1991 1/10 3/9 - 132% 0.30[0.04,239]
Dodd 2005 13 1/4 - 36% 1.33[0.13,1374]
Saunders 1985 4/105 5/107 = 20.8 % 082[023,295]
Total (95% CI) 246 249 - 100.0 % 0.68 [ 0.37, 1.23 ]

Total events: |6 (Strict bed rest), 24 (Normal activity)

Heterogeneity: Chi? = 3.10, df = 4 (P = 0.54); 1> =0.0%
Test for overall effect: Z = 1.28 (P = 0.20)

Test for subgroup differences: Not applicable
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Analysis 1.9. Comparison | Strict bed rest in hospital versus no activity restriction at home, Outcome 9
Stillbirth (after 20 weeks and before birth).

Review: Bed rest with and without hospitalisation in multiple pregnancy for improving perinatal outcomes
Comparison: | Strict bed rest in hospital versus no activity restriction at home

Outcome: 9 Stillbirth (after 20 weeks and before birth)

Study or subgroup Strict bed rest Normal activity Risk Ratio Weight Risk Ratio
HRandom?s5% HRandom®55%

n/N n/N Cl Cl

| Assuming independence between twins/triplets
Crowther 1989 1/140 1/138 . E— 16.8 % 0.99 [ 0.06, 15.60 ]
Crowther 1990 2/116 117120 — 34.1 % 0.19[0.04,083]
Crowther 1991 1/30 0/27 I 13.7 % 271 [0.12,63.84]
Dodd 2005 0/9 0/12 Not estimable
Saunders 1985 5/210 3/214 —— 354 % .70 [041,7.02]
Subtotal (95% CI) 505 511 —— 100.0 % 0.78 [ 0.20, 2.98 ]

Total events: 9 (Strict bed rest), 15 (Normal activity)
Heterogeneity: Tau? = 0.79; Chi? = 5.36, df = 3 (P = 0.15); I> =44%
Test for overall effect: Z = 0.36 (P = 0.72)

2 Assuming complete correlation between twins/triplets

Crowther 1989 1/70 1169 . 17.6 % 099 [0.06, 1545 ]
Crowther 1990 1/58 6/60 — & 292 % 0.17[002, 1.39]
Crowther 1991 1710 0/9 - 14.2 % 2.73[0.12,59.57 ]
Dodd 2005 0/3 0/4 Not estimable
Saunders 1985 3/105 2/107 — 389 % 1.53[0.26,896]
Subtotal (95% CI) 246 249 — 100.0 % 0.81 [ 0.25, 2.69 ]

Total events: 6 (Strict bed rest), 9 (Normal activity)
Heterogeneity: Tau? = 0.14; Chi? = 3.31, df = 3 (P = 0.35); I> =9%
Test for overall effect: Z = 0.34 (P = 0.73)
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Analysis 1.10. Comparison | Strict bed rest in hospital versus no activity restriction at home, Outcome 10

Early neonatal death (within 7 days after birth).
Review: Bed rest with and without hospitalisation in multiple pregnancy for improving perinatal outcomes
Comparison: | Strict bed rest in hospital versus no activity restriction at home

Outcome: 10 Early neonatal death (within 7 days after birth)

Study or subgroup Strict bed rest Normal activity Risk Ratio Weight Risk Ratio
n/N n/N M-H Fixed,95% Cl M-H Fixed,95% Cl
| Assuming independence between twins/triplets
Crowther 1989 17140 17138 I 10.3 % 099 [ 0.06, 15.60 ]
Crowther 1990 2116 17120 - 10.0 % 207[0.19,2251]
Crowther 1991 0/30 3/27 = * 374 % 0.13[001,239]
Dodd 2005 0/9 212 e 22,1 % 026[001,4.83]
Saunders 1985 3/210 2214 — 202 % 1.530.26,9.06 ]
Subtotal (95% CI) 505 511 - 100.0 % 0.72[0.28, 1.87 ]
Total events: 6 (Strict bed rest), 9 (Normal activity)
Heterogeneity: Chi2 = 328, df = 4 (P = 0.51); I> =0.0%
Test for overall effect: Z = 0.67 (P = 0.50)
2 Assuming complete correlation between twins/triplets
Crowther 1989 1/70 1769 . 17.1 % 099 [0.06, 1545 ]
Crowther 1990 1/58 1760 - 167 % 103007, 16.15]
Crowther 1991 0/10 119 = 267 % 030[001, 6.62]
Dodd 2005 0/3 1/4 - 227 % 0421002, 771]
Saunders 1985 2/105 11107 — 16.8 % 204[0.19,22.14]
Subtotal (95% CI) 246 249 — 100.0 % 0.86 [ 0.27, 2.74 |
Total events: 4 (Strict bed rest), 5 (Normal activity)
Heterogeneity: Chi2 = 1.21, df = 4 (P = 0.88); I> =0.0%
Test for overall effect: Z = 0.26 (P = 0.80)
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Analysis 1.11. Comparison | Strict bed rest in hospital versus no activity restriction at home, Outcome |1
Preterm birth (less than 37 weeks) - assuming complete correlation between twins/triplets.

Review: Bed rest with and without hospitalisation in multiple pregnancy for improving perinatal outcomes

Comparison: | Strict bed rest in hospital versus no activity restriction at home
Outcome: || Preterm birth (less than 37 weeks) - assuming complete correlation between twins/triplets
Study or subgroup Strict bed rest Normal activity Risk Ratio Weight Risk Ratio
M- M-
H,Random,95% H,Random,95%
n/N n/N Cl Cl
Crowther 1989 51/70 55/69 33.1 % 0911076, 1.10]
Crowther 1990 36/58 40/60 247 % 093[071,1.22]
Crowther 1991 8/10 919 184 % 081057 1.15]
Dodd 2005 3/3 4/4 123 % 1.00 [ 0.62, 1.60]
Saunders 1985 32/105 20/107 11.6% 1.63 [ 1.00, 2.66 ]
Total (95% CI) 246 249 100.0 % 0.97 [ 0.80, 1.18 ]
Total events: 130 (Strict bed rest), 128 (Normal activity)
Heterogeneity: Tau? = 0.02; Chi? = 7.07, df = 4 (P = 0.13); I> =43%
Test for overall effect: Z =029 (P = 0.77)
Test for subgroup differences: Not applicable
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Analysis 1.12. Comparison | Strict bed rest in hospital versus no activity restriction at home, Outcome 12

Birthweight (g).

Review: Bed rest with and without hospitalisation in multiple pregnancy for improving perinatal outcomes

Comparison: | Strict bed rest in hospital versus no activity restriction at home

Outcome: 12 Birthweight (g)

Mean Mean

Study or subgroup  Strict bed rest Normal activity Difference Weight Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% Cl IV/Fixed,95% CI

Crowther 1990 16 2430 (470) 120 2300 (430) = 712% 130,00 [ 14.96,245.04 ]
Crowther 1991 30 2000 (450) 27 1820 (360) T 212 % 180.00 [ -30.64, 390.64 ]
Dodd 2005 9 1892 (251.8) 12 1810 (551.8) - 7.6 % 82.00 [ -270.89, 434.89 ]
Total (95% CI) 155 159 - 100.0 % 136.99 [ 39.92, 234.06 ]

Heterogeneity: Chi2 = 027, df = 2 (P = 0.87); I> =0.0%
Test for overall effect: Z = 2.77 (P = 0.0057)
Test for subgroup differences: Not applicable
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Analysis 1.13. Comparison | Strict bed rest in hospital versus no activity restriction at home, Outcome 13

Very low birthweight (less than 1500 g).
Review: Bed rest with and without hospitalisation in multiple pregnancy for improving perinatal outcomes
Comparison: | Strict bed rest in hospital versus no activity restriction at home

Outcome: |3 Very low birthweight (less than 1500 g)

Study or subgroup Strict bed rest Normal activity Risk Ratio Weight Risk Ratio
M- M-
H,Random,95% H,Random,95%
n/N n/N Cl Cl
| Assuming independence between twins/triplets
Dodd 2005 119 3/12 —— 51.0% 044 [0.05, 3.60 ]
Saunders 1985 4/210 1214 — 49.0 % 4.08 [ 046, 36.17 ]
Subtotal (95% CI) 219 226 —— 100.0 % 1.32[0.15,11.70 ]
Total events: 5 (Strict bed rest), 4 (Normal activity)
Heterogeneity: Tau? = 1.30; Chi? = 209, df = | (P = 0.15); I> =52%
Test for overall effect: Z =025 (P = 0.81)
2 Assuming complete correlation between twins/triplets
Dodd 2005 13 1/4 = 51.1% 1.33[0.13,13.74]
Saunders 1985 2/105 1/107 — i 489 % 204[0.19,22.14]
Subtotal (95% CI) 108 111 B 100.0 % 1.64 [ 0.31, 8.70 ]

Total events: 3 (Strict bed rest), 2 (Normal activity)
Heterogeneity: Tau? = 0.0; Chi> = 0.06, df = | (P = 0.80); I> =0.0%
Test for overall effect: Z = 0.58 (P = 0.56)
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Analysis 1.14. Comparison | Strict bed rest in hospital versus no activity restriction at home, Outcome 14

Gestational age at delivery (weeks).
Review: Bed rest with and without hospitalisation in multiple pregnancy for improving perinatal outcomes
Comparison: | Strict bed rest in hospital versus no activity restriction at home

Outcome: 14 Gestational age at delivery (weeks)

Mean Mean
Study or subgroup  Strict bed rest Normal activity Difference Weight Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% Cl IV/Fixed,95% CI
Crowther 1989 70 358 (1.9) 69 358 (1.9) I 353% 00[-0.63,063]
Crowther 1990 58 36.1 (2) 60 359 (2.1) 258 % 0.20 [ -0.54,094]
Crowther 1991 10 344 (22) 9 337 (25) 31 % 0.70 [ -143,283]
Dodd 2005 3 335 (27) 4 335 (3.5) T 07 % 00 [-4.59,4.59 ]
Saunders 1985 105 373 (22) 107 379 (2.5) L 35.1 % -0.60[-1.23,003]
Total (95% CI) 246 249 100.0 % -0.14 [ -0.51, 0.24 ]
Heterogeneity: Chi? = 3.63, df = 4 (P = 0.46); 1> =0.0%
Test for overall effect: Z = 0.72 (P = 0.47)
Test for subgroup differences: Not applicable
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Analysis 1.15. Comparison | Strict bed rest in hospital versus no activity restriction at home, Outcome 15

Small-for-gestational age.

Review: Bed rest with and without hospitalisation in multiple pregnancy for improving perinatal outcomes

Comparison: | Strict bed rest in hospital versus no activity restriction at home

Outcome: |5 Small-for-gestational age

Study or subgroup Strict bed rest Normal activity Risk Ratio Weight Risk Ratio
n/N n/N M-H,Fixed,95% Cl M-HFixed,95% ClI
| Assuming independence between twins/triplets
Crowther 1990 34/116 51/120 L 773 % 0.69 [ 049,098 ]
Crowther 1991 15/30 14/27 - 227 % 096058, 1.61]
Subtotal (95% CI) 146 147 * 100.0 % 0.75[0.56, 1.01]
Total events: 49 (Strict bed rest), 65 (Normal activity)
Heterogeneity: Chi2 = 1.15,df = | (P =028); I> =13%
Test for overall effect: Z = 1.92 (P = 0.055)
2 Assuming complete correlation between twins/triplets
Crowther 1990 17/58 26/60 R 829 % 068041, 1.11]
Crowther 1991 5/10 5/9 — 17.1'% 090[038,2.11]
Subtotal (95% CI) 68 69 - 100.0 % 0.71 [ 0.46, 1.10 ]
Total events: 22 (Strict bed rest), 31 (Normal activity)
Heterogeneity: Chi? = 0.33, df = | (P = 0.57); 1> =0.0%
Test for overall effect: Z = 1.53 (P = 0.13)
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Analysis 1.16. Comparison | Strict bed rest in hospital versus no activity restriction at home, Outcome 16
Apgar score less than 7 (at 5 minutes).

Review: Bed rest with and without hospitalisation in multiple pregnancy for improving perinatal outcomes

Comparison: | Strict bed rest in hospital versus no activity restriction at home

Outcome: 16 Apgar score less than 7 (at 5 minutes)

Study or subgroup Strict bed rest Normal activity Risk Ratio Weight Risk Ratio
n/N n/N M-H,Fixed,95% Cl M-HFixed,95% Cl

| Assuming independence between twins/triplets

Crowther 1989 8/140 4/138 - 755 % 197 [061,640]

Dodd 2005 0/9 112 I E— 245 % 043002, 955]
Subtotal (95% CI) 149 150 i st 100.0 % 1.60 [ 0.55, 4.62 ]
Total events: 8 (Strict bed rest), 5 (Normal activity)
Heterogeneity: Chi? = 0.81, df = | (P = 0.37); I> =0.0%
Test for overall effect: Z = 0.86 (P = 0.39)
2 Assuming complete correlation between twins/triplets

Crowther 1989 4/70 2/69 — i 602 % 1.97 037, 1042 ]

Dodd 2005 0/3 1/4 — & 39.8 % 042[002,771]
Subtotal (95% CI) 73 73 —— 100.0 % 1.35[0.34, 5.32 ]
Total events: 4 (Strict bed rest), 3 (Normal activity)
Heterogeneity: Chi? = 0.82, df = | (P = 0.36); 1> =0.0%
Test for overall effect: Z = 043 (P = 0.67)
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Analysis 1.17. Comparison | Strict bed rest in hospital versus no activity restriction at home, Outcome 17

Admission to neonatal intensive care unit.

Review: Bed rest with and without hospitalisation in multiple pregnancy for improving perinatal outcomes

Comparison: | Strict bed rest in hospital versus no activity restriction at home

Outcome: |7 Admission to neonatal intensive care unit

Study or subgroup Strict bed rest Normal activity Risk Ratio Weight Risk Ratio
n/N n/N M-H,Fixed,95% Cl M-HFixed,95% ClI
| Assuming independence between twins/triplets
Crowther 1989 51/140 65/138 L 49.6 % 0.77 058, 1.02]
Crowther 1990 42/116 41/120 = 305 % 1.06 [0.75, 1.50]
Crowther 1991 25/30 25/27 - 19.9 % 090074, 1.09 ]
Subtotal (95% CI) 286 285 - 100.0 % 0.89 [ 0.74, 1.06 ]
Total events: |18 (Strict bed rest), 131 (Normal activity)
Heterogeneity: Chi2 = 1.95, df = 2 (P = 0.38); I> =0.0%
Test for overall effect: Z = 1.33 (P = 0.18)
2 Assuming complete correlation between twins/triplets
Crowther 1989 26/70 33/69 L 52.1 % 0.78 [ 052, 1.15]
Crowther 1990 21/58 21/60 — 323% 1.03[0.64, 1.68]
Crowther 1991 9/10 919 = 15.6 % 091069, 120]
Subtotal (95% CI) 138 138 - 100.0 % 0.88 [ 0.68, 1.14 ]

Total events: 56 (Strict bed rest), 63 (Normal activity)
Heterogeneity: Chi2 = 0.87, df = 2 (P = 0.65); 1> =0.0%

Test for overall effect: Z = 0.96 (P = 0.34)
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Analysis 2.1. Comparison 2 Partial bed rest in hospital versus no activity restriction at home, Outcome |
Very preterm birth (less than 34 weeks) - assuming complete correlation between twins.

Review: Bed rest with and without hospitalisation in multiple pregnancy for improving perinatal outcomes

Comparison: 2 Partial bed rest in hospital versus no activity restriction at home

Outcome: | Very preterm birth (less than 34 weeks) - assuming complete correlation between twins
No activity
Study or subgroup Partial bed rest restriction Risk Ratio Weight Risk Ratio
n/N n/N M-H Fixed,95% Cl M-H Fixed,95% Cl
MacLennan 1990 11769 572 1 = 1000 % 230 [ 084, 627 ]
Total (95% CI) 69 72 - 100.0 % 2.30 [ 0.84, 6.27 ]

Total events: || (Partial bed rest), 5 (No activity restriction)
Heterogeneity: not applicable

Test for overall effect: Z = 1.62 (P = 0.10)

Test for subgroup differences: Not applicable
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Analysis 2.2. Comparison 2 Partial bed rest in hospital versus no activity restriction at home, Outcome 2

Perinatal mortality.

Review: Bed rest with and without hospitalisation in multiple pregnancy for improving perinatal outcomes

Comparison: 2 Partial bed rest in hospital versus no activity restriction at home

Outcome: 2 Perinatal mortality

No activity
Study or subgroup Partial bed rest restriction Risk Ratio Weight Risk Ratio
n/N n/N M-H,Fixed,95% ClI M-HFixed,95% ClI

| Assuming independence between twins

MacLennan 1990 8/138 2144 —— 1000 % 4171090, 1931]
Subtotal (95% CI) 138 144 [— 100.0 % 4.17 [ 0.90, 19.31 ]
Total events: 8 (Partial bed rest), 2 (No activity restriction)
Heterogeneity: not applicable
Test for overall effect: Z = 1.83 (P = 0.068)
2 Assuming complete correlation between twins

MacLennan 1990 4169 1172 —— 100.0 % 417048, 3642 ]
Subtotal (95% CI) 69 72 ——— 100.0 % 4.17 [ 0.48, 36.42 ]
Total events: 4 (Partial bed rest), | (No activity restriction)
Heterogeneity: not applicable
Test for overall effect: Z = 1.29 (P = 0.20)
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Analysis 2.3. Comparison 2 Partial bed rest in hospital versus no activity restriction at home, Outcome 3
Prelabour preterm rupture of the membrane.

Review: Bed rest with and without hospitalisation in multiple pregnancy for improving perinatal outcomes

Comparison:

Outcome:

3 Prelabour preterm rupture of the membrane

No activity

2 Partial bed rest in hospital versus no activity restriction at home

Study or subgroup Partial bed rest restriction Risk Ratio Weight Risk Ratio
n/N n/N M-H Fixed,95% Cl M-H Fixed,95% Cl

MacLennan 1990 13/69 9172 I 100.0 % 151 [0.69,330]
Total (95% CI) 69 72 - 100.0 % 1.51 [ 0.69, 3.30 |
Total events: |3 (Partial bed rest), 9 (No activity restriction)
Heterogeneity: not applicable
Test for overall effect: Z = 1.03 (P = 0.30)
Test for subgroup differences: Not applicable
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Analysis 2.4. Comparison 2 Partial bed rest in hospital versus no activity restriction at home, Outcome 4
Spontaneous onset of labour.

Review: Bed rest with and without hospitalisation in multiple pregnancy for improving perinatal outcomes

Comparison: 2 Partial bed rest in hospital versus no activity restriction at home
Outcome: 4 Spontaneous onset of labour
No activity
Study or subgroup Partial bed rest restriction Risk Ratio Weight Risk Ratio
n/N n/N M-H,Fixed,95% Cl M-HFixed,95% ClI
MaclLennan 1990 59/69 60/72 - 100.0 % 103089, 1.18]
Total (95% CI) 69 72 - 100.0 % 1.03 [ 0.89, 1.18 ]

Total events: 59 (Partial bed rest), 60 (No activity restriction)

Heterogeneity: not applicable
Test for overall effect: Z = 036 (P = 0.72)
Test for subgroup differences: Not applicable

0.5

Favours partial rest

0.7 | 1.5 2

Favours normal activity

Bed rest with and without hospitalisation in multiple pregnancy for improving perinatal outcomes (Review)

Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

61



Analysis 2.5. Comparison 2 Partial bed rest in hospital versus no activity restriction at home, Outcome 5
Caesarean delivery.

Review: Bed rest with and without hospitalisation in multiple pregnancy for improving perinatal outcomes

Comparison:

Outcome: 5 Caesarean delivery

No activity

2 Partial bed rest in hospital versus no activity restriction at home

Study or subgroup Partial bed rest restriction Risk Ratio Weight Risk Ratio
n/N n/N M-H,Fixed,95% Cl M-H Fixed,95% ClI

MacLennan 1990 39/69 37/72 100.0 % .10 [ 08I, 149]
Total (95% CI) 69 72 100.0 % 1.10 [ 0.81, 1.49 ]

Total events: 39 (Partial bed rest), 37 (No activity restriction)

Heterogeneity: not applicable
Test for overall effect: Z = 0.61 (P = 0.54)
Test for subgroup differences: Not applicable
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Analysis 2.6. Comparison 2 Partial bed rest in hospital versus no activity restriction at home, Outcome 6
Development of maternal hypertension.

Review: Bed rest with and without hospitalisation in multiple pregnancy for improving perinatal outcomes

Comparison:

Outcome: 6 Development of maternal hypertension

No activity

2 Partial bed rest in hospital versus no activity restriction at home

Study or subgroup Partial bed rest restriction Risk Ratio Weight Risk Ratio
n/N n/N M-H Fixed,95% Cl M-H,Fixed,95% CI

MacLennan 1990 9/69 3172 § & 100.0 % 030[0.16,059]
Total (95% CI) 69 72 - 100.0 % 0.30 [ 0.16, 0.59 ]
Total events: 9 (Partial bed rest), 31 (No activity restriction)
Heterogeneity: not applicable
Test for overall effect: Z = 3.52 (P = 0.00043)
Test for subgroup differences: Not applicable
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Analysis 2.7. Comparison 2 Partial bed rest in hospital versus no activity restriction at home, Outcome 7
Stillbirth (after 20 weeks and before birth).

Review: Bed rest with and without hospitalisation in multiple pregnancy for improving perinatal outcomes

Comparison: 2 Partial bed rest in hospital versus no activity restriction at home

Outcome: 7 Stillbirth (after 20 weeks and before birth)

No activity
Study or subgroup Partial bed rest restriction Risk Ratio Weight Risk Ratio
n/N n/N M-H,Fixed,95% ClI M-HFixed,95% ClI

| Assuming independence between twins

MaclLennan 1990 5/138 1/144 —i 100.0 % 522[062 4409 ]
Subtotal (95% CI) 138 144 — 100.0 % 5.22 [ 0.62, 44.09 |
Total events: 5 (Partial bed rest), | (No activity restriction)
Heterogeneity: not applicable
Test for overall effect: Z = 1.52 (P = 0.13)
2 Assuming complete correlation between twins

MacLennan 1990 3/69 1172 —— 100.0 % 3.13[0.33,2937]
Subtotal (95% CI) 69 72 — 100.0 % 3.13 [ 0.33, 29.37 |
Total events: 3 (Partial bed rest), | (No activity restriction)
Heterogeneity: not applicable
Test for overall effect: Z = 1.00 (P = 0.32)
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Analysis 2.8. Comparison 2 Partial bed rest in hospital versus no activity restriction at home, Outcome 8
Early neonatal death (within 7 days after birth).

Review: Bed rest with and without hospitalisation in multiple pregnancy for improving perinatal outcomes

Comparison: 2 Partial bed rest in hospital versus no activity restriction at home

Outcome: 8 Early neonatal death (within 7 days after birth)

No activity
Study or subgroup Partial bed rest restriction Risk Ratio Weight Risk Ratio
n/N n/N M-H Fixed,95% Cl M-H Fixed,95% Cl

| Assuming independence between twins

MacLennan 1990 3/138 17144 —— 100.0 % 3.13[033,29.73]
Subtotal (95% CI) 138 144 T 100.0 % 3.13 [ 0.33,29.73 ]
Total events: 3 (Partial bed rest), | (No activity restriction)
Heterogeneity: not applicable
Test for overall effect: Z = 099 (P = 0.32)
2 Assuming complete correlation between twins

MacLennan 1990 269 1172 —i— 100.0 % 209[0.19, 2250 ]
Subtotal (95% CI) 69 72 — 100.0 % 2.09 [ 0.19, 22.50 ]
Total events: 2 (Partial bed rest), | (No activity restriction)
Heterogeneity: not applicable
Test for overall effect: Z = 0.61 (P = 0.54)
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Analysis 2.9. Comparison 2 Partial bed rest in hospital versus no activity restriction at home, Outcome 9
Preterm birth (less than 37 weeks) - assuming complete correlation between twins.

Review: Bed rest with and without hospitalisation in multiple pregnancy for improving perinatal outcomes
Comparison: 2 Partial bed rest in hospital versus no activity restriction at home

Outcome: 9 Preterm birth (less than 37 weeks) - assuming complete correlation between twins

No activity
Study or subgroup Partial bed rest restriction Risk Ratio Weight Risk Ratio
n/N n/N M-H,Fixed,95% Cl M-H Fixed,95% ClI
MacLennan 1990 38/69 37172 - 100.0 % 1.07 [ 079, 146 ]
Total (95% CI) 69 72 g 100.0 % 1.07 [ 0.79, 1.46 |

Total events: 38 (Partial bed rest), 37 (No activity restriction)
Heterogeneity: not applicable

Test for overall effect: Z = 0.44 (P = 0.66)

Test for subgroup differences: Not applicable
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Analysis 2.10. Comparison 2 Partial bed rest in hospital versus no activity restriction at home, Outcome 10
Birthweight twin 1 (g).

Review: Bed rest with and without hospitalisation in multiple pregnancy for improving perinatal outcomes
Comparison: 2 Partial bed rest in hospital versus no activity restriction at home

Outcome: 10 Birthweight twin | (g)

No activity Mean Mean

Study or subgroup  Partial bed rest restriction Difference Weight Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% Cl IV Fixed,95% ClI

MacLennan 1990 69 2309 (667) 72 2399 (598) —l— 100.0 % -90.00 [ -29940, 119.40 ]
Total (95% CI) 69 72 ——— 100.0 % -90.00 [ -299.40, 119.40 ]

Heterogeneity: not applicable
Test for overall effect: Z = 0.84 (P = 0.40)

Test for subgroup differences: Not applicable
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Analysis 2.11.
Birthweight twin Il (g).

Comparison 2 Partial bed rest in hospital versus no activity restriction at home, Outcome |1

Review: Bed rest with and without hospitalisation in multiple pregnancy for improving perinatal outcomes

Comparison: 2 Partial bed rest in hospital versus no activity restriction at home

Outcome: || Birthweight twin Il (g)
No activity Mean Mean
Study or subgroup  Partial bed rest restriction Difference Weight Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% Cl IV/Fixed,95% Cl
MacLennan 1990 69 2268 (727) 72 2348 (560) B— 100.0 % -80.00 [ -294.84, 134.84 ]
Total (95% CI) 69 72 — 100.0 % -80.00 [ -294.84, 134.84 |

Heterogeneity: not applicable
Test for overall effect: Z = 0.73 (P = 0.47)
Test for subgroup differences: Not applicable
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Analysis 2.12. Comparison 2 Partial bed rest in hospital versus no activity restriction at home, Outcome 12
Very low birthweight (less than 1500 g).

Review: Bed rest with and without hospitalisation in multiple pregnancy for improving perinatal outcomes

Comparison: 2 Partial bed rest in hospital versus no activity restriction at home

Outcome: 12 Very low birthweight (less than 1500 g)

No activity
Study or subgroup Partial bed rest restriction Risk Ratio Weight Risk Ratio
n/N n/N M-H Fixed,95% ClI M-HFixed,95% ClI

| Assuming independence between twins L

MacLennan 1990 20/138 12/144 100.0 % 1.74 088,342 ]
Subtotal (95% CI) 138 144 - 100.0 % 1.74 [ 0.88, 3.42 |
Total events: 20 (Partial bed rest), 12 (No activity restriction)
Heterogeneity: not applicable
Test for overall effect: Z = 1.60 (P =0.11)
2 Assuming complete correlation between twins

MacLennan 1990 10/69 672 - 100.0 % 1741067, 453 ]
Subtotal (95% CI) 69 72 T 100.0 % 1.74 [ 0.67, 4.53 ]

Total events: 10 (Partial bed rest), 6 (No activity restriction)
Heterogeneity: not applicable
Test for overall effect: Z = 1.13 (P = 0.26)
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Analysis 2.13. Comparison 2 Partial bed rest in hospital versus no activity restriction at home, Outcome 13
Gestational age at delivery (weeks).

Review: Bed rest with and without hospitalisation in multiple pregnancy for improving perinatal outcomes

Comparison:

Outcome:

I3 Gestational age at delivery (weeks)

2 Partial bed rest in hospital versus no activity restriction at home

No activity Mean Mean
Study or subgroup Partial bed rest restriction Difference Weight Difference
N Mean(SD) N Mean(SD) IV/Fixed,95% Cl IV/Fixed,95% Cl
MacLennan 1990 69 35.1 (3.2) 72 35.7 (2.6) B 100.0 % -0.60[-1.56,036]
Total (95% CI) 69 72 T 100.0 % -0.60 [ -1.56, 0.36 ]
Heterogeneity: not applicable
Test for overall effect: Z = 122 (P = 0.22)
Test for subgroup differences: Not applicable
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Analysis 2.14. Comparison 2 Partial bed rest in hospital versus no activity restriction at home, Outcome 14
Small-for-gestational age.

Review: Bed rest with and without hospitalisation in multiple pregnancy for improving perinatal outcomes

Comparison: 2 Partial bed rest in hospital versus no activity restriction at home

Outcome: 14 Small-for-gestational age

No activity
Study or subgroup Partial bed rest restriction Risk Ratio Weight Risk Ratio
n/N n/N M-H Fixed,95% Cl M-H Fixed,95% Cl

| Assuming independence between twins

MacLennan 1990 50/138 56/144 100.0 % 0931069, 1.26]
Subtotal (95% CI) 138 144 100.0 % 0.93 [ 0.69, 1.26 ]
Total events: 50 (Partial bed rest), 56 (No activity restriction)
Heterogeneity: not applicable
Test for overall effect: Z = 0.46 (P = 0.65)
2 Assuming complete correlation between twins

MaclLennan 1990 25/69 28/72 100.0 % 0931061, 143]
Subtotal (95% CI) 69 72 100.0 % 0.93 [ 0.61, 1.43 ]

Total events: 25 (Partial bed rest), 28 (No activity restriction)
Heterogeneity: not applicable
Test for overall effect: Z = 033 (P = 0.74)

005 02 | 5 20

Favours partial rest Favours normal activity

Bed rest with and without hospitalisation in multiple pregnancy for improving perinatal outcomes (Review)
Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

69



Analysis 2.15. Comparison 2 Partial bed rest in hospital versus no activity restriction at home, Outcome 15
Apgar score less than 7 for twin | (at 5 minutes).

Review: Bed rest with and without hospitalisation in multiple pregnancy for improving perinatal outcomes

Comparison: 2 Partial bed rest in hospital versus no activity restriction at home

Outcome:

I5 Apgar score less than 7 for twin | (at 5 minutes)

No activity
Study or subgroup Partial bed rest restriction Risk Ratio Weight Risk Ratio
n/N n/N M-HFixed,95% Cl M-HFixed,95% Cl

MacLennan 1990 2/69 1172 —il— 100.0 % 209 [0.19,2250]
Total (95% CI) 69 72 T 100.0 % 2.09 [ 0.19, 22.50 ]
Total events: 2 (Partial bed rest), | (No activity restriction)
Heterogeneity: not applicable
Test for overall effect: Z = 0.61 (P = 0.54)
Test for subgroup differences: Not applicable
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Analysis 2.16. Comparison 2 Partial bed rest in hospital versus no activity restriction at home, Outcome 16
Apgar score less than 7 for twin Il (at 5 minutes).

Review: Bed rest with and without hospitalisation in multiple pregnancy for improving perinatal outcomes

Comparison: 2 Partial bed rest in hospital versus no activity restriction at home

Outcome:

16 Apgar score less than 7 for twin Il (at 5 minutes)

No activity
Study or subgroup Partial bed rest restriction Risk Ratio Weight Risk Ratio
n/N n/N M-H,Fixed,95% CI M-H Fixed,95% Cl

MacLennan 1990 4169 272 —1 100.0 % 209039, 11.03]
Total (95% CI) 69 72 —— 100.0 % 2.09 [ 0.39, 11.03 ]
Total events: 4 (Partial bed rest), 2 (No activity restriction)
Heterogeneity: not applicable
Test for overall effect: Z = 0.87 (P = 0.39)
Test for subgroup differences: Not applicable
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APPENDICES

Appendix |. Search terms for ICTRP and ClinicalTrials.gov

bedrest AND pregnancy
bedrest AND twin(s)

WHAT’S NEW

Date Event Description

21 April 2017 Amended A citation for the protocol has been added.
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