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A B S T R A C T

Background

Antenatal care is one of the key preventive health services used around the world. In most Western countries, antenatal care traditionally

involves a schedule of one-to-one visits with a care provider. A different way of providing antenatal care involves use of a group model.

Objectives

1. To compare the effects of group antenatal care versus conventional antenatal care on psychosocial, physiological, labour and birth

outcomes for women and their babies.

2. To compare the effects of group antenatal care versus conventional antenatal care on care provider satisfaction.

Search methods

We searched the Cochrane Pregnancy and Childbirth Group’s Trials Register (31 October 2014), contacted experts in the field and

reviewed the reference lists of retrieved studies.

Selection criteria

All identified published, unpublished and ongoing randomised and quasi-randomised controlled trials comparing group antenatal care

with conventional antenatal care were included. Cluster-randomised trials were eligible, and one has been included. Cross-over trials

were not eligible.

Data collection and analysis

Two review authors independently assessed trials for inclusion and risk of bias and extracted data; all review authors checked data for

accuracy.

Main results

We included four studies (2350 women). The overall risk of bias for the included studies was assessed as acceptable in two studies and

good in two studies. No statistically significant differences were observed between women who received group antenatal care and those

given standard individual antenatal care for the primary outcome of preterm birth (risk ratio (RR) 0.75, 95% confidence interval (CI)

0.57 to 1.00; three trials; N = 1888). The proportion of low-birthweight (less than 2500 g) babies was similar between groups (RR

0.92, 95% CI 0.68 to 1.23; three trials; N = 1935). No group differences were noted for the primary outcomes small-for-gestational
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age (RR 0.92, 95% CI 0.68 to 1.24; two trials; N = 1473) and perinatal mortality (RR 0.63, 95% CI 0.32 to 1.25; three trials; N =

1943).

Satisfaction was rated as high among women who were allocated to group antenatal care, but this outcome was measured in only one

trial. In this trial, mean satisfaction with care in the group given antenatal care was almost five times greater than that reported by those

allocated to standard care (mean difference 4.90, 95% CI 3.10 to 6.70; one study; N = 993). No differences in neonatal intensive care

admission, initiation of breastfeeding or spontaneous vaginal birth were observed between groups. Several outcomes related to stress

and depression were reported in one trial. No differences between groups were observed for any of these outcomes.

No data were available on the effects of group antenatal care on care provider satisfaction.

We used the GRADE (Grades of Recommendation, Assessment, Development and Evaluation) approach to assess evidence for seven

prespecified outcomes; results ranged from low quality (perinatal mortality) to moderate quality (preterm birth, low birthweight,

neonatal intensive care unit admission, breastfeeding initiation) to high quality (satisfaction with antenatal care, spontaneous vaginal

birth).

Authors’ conclusions

Available evidence suggests that group antenatal care is positively viewed by women and is associated with no adverse outcomes for

them or for their babies. No differences in the rate of preterm birth were reported when women received group antenatal care. This

review is limited because of the small numbers of studies and women, and because one study contributed 42% of the women. Most of

the analyses are based on a single study. Additional research is required to determine whether group antenatal care is associated with

significant benefit in terms of preterm birth or birthweight.

P L A I N L A N G U A G E S U M M A R Y

Group versus conventional antenatal care for pregnant women

Antenatal care is one of the most important healthcare services provided for pregnant women around the world. In most Western

countries, health care during pregnancy traditionally involves a schedule of one-to-one visits with a midwife, an obstetrician or a general

practitioner (GP) in a hospital or clinic setting. A different way of providing pregnancy care involves use of a group model rather than

a one-to-one approach. Group antenatal or pregnancy care has been developed in the USA in a model known as CenteringPregnancy.

Care is provided by a midwife or an obstetrician to groups of eight to 12 women of similar gestational age. Groups meet eight to 10

times during pregnancy at the usual scheduled visits, with sessions running for 90 to 120 minutes. All pregnancy care is provided in

this group setting by integrating the usual pregnancy health assessment with information, education and peer support.

We undertook a systematic review of trials that compared the effects of group pregnancy care versus conventional individual pregnancy

care on psychosocial, physiological, labour and birth outcomes for women and their babies as well as on care provider satisfaction. Four

randomised controlled trials (involving 2350 women) were included: two were undertaken in the USA, one in Sweden and one in Iran.

We found no differences between women who received group pregnancy care and those given one-to-one care in terms of important

pregnancy outcomes such as preterm birth, infant birthweight or death of the baby. Women who attended group pregnancy care were

no more likely to initiate breastfeeding than those receiving standard care. In one of the trials, satisfaction was rated as more high among

women who attended group pregnancy care.

Major differences between trials were noted. One trial targeted young women 14 to 25 years of age in a setting with many African

American women who had limited financial resources. The main purpose was to reduce human immunodeficiency virus (HIV) risk

behaviour and sexually transmitted infections. Another trial was mainly looking at family readiness in a military setting, and another

focused on women’s satisfaction and emotional aspects of their care.

This review is limited owing to the small numbers of studies and women, with one study contributing 42% of the women. More

research is required to determine whether group pregnancy care is associated with significant benefits.
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S U M M A R Y O F F I N D I N G S F O R T H E M A I N C O M P A R I S O N [Explanation]

Group antenatal care versus individual antenatal care (adjusted data) for women

Patient or population: pregnant women accessing prenatal care

Settings: 2 trials were located in the USA, 1 in Iran and 1 in Sweden

Intervention: group antenatal care vs individual antenatal care (adjusted data)

Outcomes Illustrative comparative risks* (95% CI) Relative effect

(95% CI)

Number of participants

(studies)

Quality of the evidence

(GRADE)

Comments

Assumed risk Corresponding risk

Control Group antenatal care vs

individual antenatal care

(adjusted data)

Preterm birth (gesta-

tional age at time of birth

less than 37 weeks’ ges-

tation)

Study population RR 0.75

(0.57 to 1)

1888

(3 studies)

⊕⊕⊕©

Moderate1

105 per 1000 79 per 1000

(60 to 105)

Moderate

96 per 1000 72 per 1000

(55 to 96)

Low birthweight (<2500

g)

Study population RR 0.92

(0.68 to 1.23)

1935

(3 studies)

⊕⊕⊕©

Moderate1

89 per 1000 82 per 1000

(60 to 109)

Moderate

92 per 1000 85 per 1000

(63 to 113)
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Perinatal mortality (still-

birth or neonatal death)

Study population RR 0.63

(0.32 to 1.25)

1943

(3 studies)

⊕⊕©©

Low1,2

21 per 1000 14 per 1000

(7 to 27)

Moderate

22 per 1000 14 per 1000

(7 to 28)

Neonatal intensive care

unit (NICU) admission

(admission of baby to

NICU)

Study population RR 1.48

(0.63 to 3.45)

1315

(2 studies)

⊕⊕⊕©

Moderate1

62 per 1000 92 per 1000

(39 to 215)

Moderate

52 per 1000 77 per 1000

(33 to 179)

Satisfaction with ante-

natal care

Mean satisfaction with

antenatal care in the inter-

vention groups was

4.9 higher

(3.1 to 6.7 higher)

993

(1 study)

⊕⊕⊕⊕

High

Breastfeeding initiation Study population RR 1.08

(0.96 to 1.2)

1943

(3 studies)

⊕⊕⊕©

Moderate3

753 per 1000 813 per 1000

(723 to 904)

Moderate

906 per 1000 978 per 1000

(870 to 1000)
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Spontaneous vaginal

birth

Study population RR 0.96

(0.8 to 1.15)

322

(1 study)

⊕⊕⊕⊕

High

606 per 1000 582 per 1000

(485 to 697)

Moderate

606 per 1000 582 per 1000

(485 to 697)

*The basis for the assumed risk (e.g. median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is based on the assumed

risk in the comparison group and the relative effect of the intervention (and its 95% CI).

CI: Confidence interval; RR: Risk ratio.

GRADE Working Group grades of evidence.

High quality: Further research is very unlikely to change our confidence in the estimate of effect.

Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.

Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.

Very low quality: We are very uncertain about the estimate.

1Wide confidence intervals crossing the line of no effect (-1).
2Greatest weight from study with design limitations (-1).
3Statistical heterogeneity (I2 = 89%) (-1).
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B A C K G R O U N D

Description of the condition

Antenatal care

Antenatal care is one of the key preventive health services provided

around the world (Renfrew 2014). In many Western countries,

antenatal care traditionally involves a schedule of one-to-one visits

with a care provider (midwife, obstetrician or general practitioner

(GP)). Antenatal care in Western countries is usually offered in a

hospital or clinic setting, where women may wait for long peri-

ods of time to receive fragmented antenatal care from a range of

practitioners. In one large cohort study assessing satisfaction with

conventional antenatal care, approximately one in five women

reported that they were dissatisfied with the care they received

(Hildingsson 2005). In this study, lack of consistent care providers

throughout pregnancy was associated with decreased satisfaction.

A more recent cross-national study shows that factors contribut-

ing to low satisfaction with antenatal care include deficiencies in

provision of information (Hildingsson 2013). In another study,

women with complex needs-young women, those experiencing

multiple social health problems, women of non-English-speaking

background and women at high risk of complications in preg-

nancy-were least likely to say that the antenatal care provided met

their needs (Brown 2014). More than a decade ago, it was sug-

gested that conventional antenatal care and its scope and practice

were based more on tradition and ritual than on evidence (Villar

2001). Despite this belief, one-to-one conventional antenatal care

remains the predominant model of antenatal care in many coun-

tries.

Innovative models of care during pregnancy and childbirth have

the potential to improve outcomes for women and babies and

to enhance maternal and care provider satisfaction with antenatal

care. In particular, midwife-led continuity of care is associated with

significant benefit for mothers and newborn infants, absence of ad-

verse effects (Sandall 2013) and cost benefits for the health system

(Devane 2010; Tracy 2013). One-to-one midwife-led continuous

care has been established in several countries in response to evi-

dence showing benefit (Homer 2014; Renfrew 2014). Widespread

implementation, however, has been challenging, and midwife-led

continuity does not constitute mainstream care in all countries

(Homer 2006). Group antenatal care has been proposed as an al-

ternative method of providing antenatal care, although usually it

does not provide continuity throughout labour and birth and the

postpartum period.

Description of the intervention

Group antenatal care

A different way of providing antenatal care involves a group model

rather than a one-to-one approach (Rising 1998; Rising 2004).

Group antenatal care has been developed in the USA in a model

known as CenteringPregnancy. Developed by Sharon Schindler

Rising (Rising 1998), CenteringPregnancy is an innovative ap-

proach to antenatal care by which care is provided to groups of

eight to 12 women of similar gestational age. Groups meet eight

to 10 times during pregnancy (at the usual scheduled visits for

antenatal care), and sessions run for 90 to 120 minutes. Antenatal

care is provided by a midwife, an obstetrician or another maternity

care provider in this group setting. Physical assessments such as

fundal height and fetal heart rate take place in the group room but

are undertaken as an individual assessment alongside the group to

maintain privacy. Groups integrate the usual antenatal assessment

with information, education and peer support. Emphasis is placed

on engaging women more fully in their own health assessments.

Women with issues of high risk during pregnancy receive con-

current care provided by a specialist obstetrician or physician, in

addition to attending CenteringPregnancy group sessions.

The ’Essential Elements of CenteringPregnancy’ include the fol-

lowing.

1. Health assessment occurs within the group space.

2. Women are involved in self-care activities.

3. Stability of group leadership is required.

4. A facilitative leadership style is used.

5. Each session has an overall plan.

6. Attention is given to core content; emphasis may vary.

7. Group conduct honours the contribution of each member.

8. The group is conducted in a circle and group size is optimal

to promote the process.

9. The composition of the group is stable but is not rigid.

10. Involvement of family support people is optional.

11. Group members are offered time to socialise.

12. Evaluation of outcomes is ongoing.

Group antenatal care or CenteringPregnancy has been adapted

for use in several countries including Australia (Teate 2011; Teate

2013), England (Gaudion 2010), Sweden (Andersson 2013), Iran

(Jafari 2010), Canada (Benediktsson 2013) and Malawi and Tan-

zania (Patil 2013).

How the intervention might work

CenteringPregnancy, as one model of group antenatal care, allows

increased time in antenatal care, with women receiving between

12 and 20 hours of care in a group setting compared with an es-

timated two to three hours (eight to 10 visits of 15 to 20 min-

utes’ duration) during conventional antenatal care. This would be

likely to result in increased education about pregnancy, childbirth

and early parenting, which in turn may affect perinatal outcomes.

Results from randomised and non-randomised trials have shown
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that CenteringPregnancy is associated with a reduction in hospi-

tal emergency department visits during the third trimester (Rising

1998), a decrease in prematurity (Ickovics 2007a), a reduction in

risk of preterm birth and low birthweight (Grady 2004; Ickovics

2003), improved pregnancy knowledge (Baldwin 2006) and high

rates of satisfaction with care (Klima 2009; Rising 1998; Teate

2011). The additional time provided during group antenatal care

means that women are more satisfied with the information they re-

ceive regarding labour, birth and breastfeeding and they feel better

engaged with their care provider compared with women receiving

individual antenatal care (Andersson 2013). Greater attention to

the fidelity of the CenteringPregnancy model has been shown to

be associated with significantly lower odds of preterm birth and

intensive utilisation of care Novick 2013.

Recently, group antenatal care has been implemented in low-re-

source countries with positive results. It has been suggested that

this approach may be suitable in these contexts, where lack of sup-

port, restrictive cultural and traditional practices and low-quality

healthcare services may mean that standard models of care are less

effective or are sought after by women (Jafari 2010). In sub-Sa-

haran Africa, a preliminary trial has shown that group antenatal

care is acceptable in low-literacy, high-human immunodeficiency

virus (HIV) settings (Patil 2013).

Group antenatal care is likely to provide greater social support by

linking women with other pregnant women at similar gestational

ages. Conventional models of antenatal care often provide lim-

ited opportunities for women to make social contact with other

pregnant women. Social support during pregnancy has been asso-

ciated with seeking antenatal care, intentions to breastfeed, fewer

labour complications, increased infant birthweight, higher Apgar

scores at birth and a reduction in the risk of postnatal depression

(Logsdon 2003). One qualitative study of women showed that

group antenatal care and social networking were viewed positively

by the women involved (Novick 2011).

Why it is important to do this review

Antenatal care is a very widely used type of care that impacts the

large population of childbearing women (NICE 2008). It is asso-

ciated with considerable expense. It is important to identify effec-

tive models of antenatal care and to understand their impact on

different groups of women and newborns and in different settings.

Group antenatal care is a relatively recent model of antenatal care

that is being implemented in many settings; it is important to

assess the evidence base for such an intervention. It is also im-

portant to determine the acceptability of new models of care for

care providers, if longevity of the model is to be assured. Some

qualitative evidence suggests that group antenatal care is a positive

experience for care providers (Teate 2013).

This systematic review of randomised controlled trials (RCTs) will

test the hypothesis that group antenatal care improves outcomes

for women and their babies compared with conventional antena-

tal care, and it increases maternal and care provider satisfaction

with antenatal care. This review will include models of Centering-

Pregnancy, as well as other models that provide antenatal care in

a group setting. This review would be of interest to women and

their families, healthcare professionals, policy makers and admin-

istrators.

Group antenatal care is being tested in other groups of high-risk

pregnant women such as obese women (Davis 2012) and those

considering vaginal birth after caesarean section, despite lack of

strong evidence for these groups.

O B J E C T I V E S

1. To compare the effects of group antenatal care versus

conventional antenatal care on psychosocial, physiological,

labour and birth outcomes for women and their babies.

2. To compare the effects of group antenatal care versus

conventional antenatal care on care provider satisfaction.

M E T H O D S

Criteria for considering studies for this review

Types of studies

All identified published, unpublished and ongoing RCTs and

quasi-RCTs comparing group antenatal care with conventional

antenatal care were included. RCTs using all types of designs (such

as parallel groups and cluster randomisation) were considered for

inclusion. Cross-over randomised designs are not appropriate for

this intervention and were not included in the review.

Studies that address group antenatal education but do not provide

antenatal care and assessment (i.e. assessment of fetal well-being,

maternal blood pressure, urinalysis) for the group were excluded,

as group antenatal education is an adjunct to standard antenatal

care.to

Types of participants

Pregnant women accessing antenatal care.

Types of interventions

Group model antenatal care, including CenteringPregnancy: In

group antenatal care, women receive most of their antenatal care in

a group session rather than by a conventional one-to-one approach.

Group antenatal care differs from group antenatal education, as

all aspects of antenatal care are performed in the group setting,
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including assessment of fetal well-being. The comparison group

will consist of women receiving conventional antenatal care on a

one-to-one basis with a care provider (midwife/obstetrician/GP).

The term ’CenteringPregnancy’ has been coined by founders of

this model of care and is copyrighted for this use. To be defined as

CenteringPregnancy, healthcare services have to abide by a series

of guidelines including requirements for training and ongoing

development and evaluation and must follow the “10 Essential

Elements of CenteringPregnancy Care” as defined by the founder

(Rising 1998).

Types of outcome measures

Primary and secondary outcomes were prespecified. Primary out-

comes of preterm birth and low birthweight were selected, as co-

hort studies had suggested that group antenatal care may affect

rates of low birthweight and may be associated with longer preg-

nancies (Ickovics 2003). In this cohort study, group antenatal care

appeared to protect against early preterm birth, although the num-

bers of these poorer outcomes were small, thus limiting generalis-

ability. It has been hypothesised that additional time with providers

results in better understanding of the physiology of a healthy preg-

nancy, improved knowledge and skills and more health-promot-

ing behaviours and fewer health-damaging behaviours, which in

turn may lead to better health outcomes for mother and baby, in-

cluding improved birthweight and potentially less preterm birth

(Massey 2006). It has been suggested that group care may pro-

mote changes in social norms to reduce high-risk behaviours dur-

ing pregnancy (e.g. smoking cessation) that contribute to adverse

outcomes, for example, preterm birth (Massey 2006). Another

possible mechanism is that women receiving group antenatal care

are aware of the need for support and hence are better prepared

for labour, thus reducing the stress that can contribute to preterm

birth (Dunkel-Schetter 2001).

Perinatal mortality was also selected as a primary outcome, as this

is an important consideration when models of antenatal care are

assessed. In addition, earlier studies of midwifery models of care,

which included antenatal care, highlighted concerns with higher

rates of perinatal mortality associated with innovative models of

care (Gottvall 2004).

Primary outcomes

1. Gestational age at birth (preterm birth defined as birth

before 37 completed gestational weeks; very preterm birth

defined as birth before 34 completed gestational weeks).

2. Low birthweight (defined as less than 2500 g).

3. Small-for-gestational age (defined as less than the 10th

percentile for gestation and gender).

4. Perinatal mortality.

Secondary outcomes

1. Maternal satisfaction with antenatal care.

2. Breastfeeding initiation (self-reported).

3. Duration of exclusive breastfeeding (self-reported).

4. Length of maternal hospital stay.

5. Length of infant hospital stay.

6. Infant Apgar scores.

7. Mode of birth (vaginal birth versus caesarean section).

8. Induction of labour.

9. Analgesia/anaesthesia use in labour (epidural analgesia).

10. Attendance at antenatal care (number of sessions/contact

hours).

11. Care provider’s satisfaction.

12. Cost-effectiveness.

13. Postnatal depression.

14. Social support.

15. Number of admissions to hospital during antenatal period.

16. Smoking.

17. Vaginal birth after previous caesarean section.

18. Maternal knowledge about labour and birth/parenting.

19. Maternal anxiety/stress.

20. Maternal self-efficacy/self-confidence for parenting.

21. Neonatal intensive care unit (NICU) admission (not a pre-

specified outcome).

Search methods for identification of studies

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

template used by the Cochrane Pregnancy and Childbirth Group.

Electronic searches

We searched the Cochrane Pregnancy and Childbirth Group’s Tri-

als Register by contacting the Trials Search Co-ordinator (31 Oc-

tober 2014).

The Cochrane Pregnancy and Childbirth Group’s Trials Register

is maintained by the Trials Search Co-ordinator and contains trials

identified through:

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. handsearches of 30 journals and the proceedings of major

conferences; and

5. weekly current awareness alerts for a further 44 journals

plus monthly BioMed Central email alerts.

Details of the search strategies for CENTRAL, MEDLINE and

Embase; the list of handsearched journals and conference proceed-

ings; and the list of journals reviewed via the current awareness

service can be found in the ’Specialized Register’ section within

the editorial information provided on the Cochrane Pregnancy

and Childbirth Group.
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Each of the trials identified through the search activities described

above is assigned to a review topic (or topics). The Trials Search

Co-ordinator searches the register for each review using the topic

list rather than keywords.

Searching other resources

We contacted known investigators in the relevant area to obtain

data from any unpublished work and reviewed reference lists of

retrieved articles to look for further studies of relevance to the

review.

We applied no language or date restrictions.

Data collection and analysis

For methods used in the previous version of this review, see Homer

2012.

For this update, the following methods were used in assessing the

nine reports identified as a result of the updated search.

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

template used by the Cochrane Pregnancy and Childbirth Group.

Selection of studies

Two review authors independently assessed for inclusion all po-

tential studies identified as a result of the search. We resolved dis-

agreements through discussion, or, if required, we consulted the

third review author.

Data extraction and management

We designed a form for use in extracting data. For eligible studies,

two review authors extracted data using the agreed upon form.

We resolved discrepancies through discussion, or, if required, we

consulted the third review author. Data were entered into Review

Manager software (RevMan 2014) and were checked for accuracy.

When information regarding any of the above was unclear, we

contacted authors of the original reports to request further details.

Assessment of risk of bias in included studies

Two review authors independently assessed risk of bias for each

study using the criteria outlined in the Cochrane Handbook for
Systematic Reviews of Interventions (Higgins 2011) (Figure 1). Dis-

agreements were resolved by discussion or by consultation with a

third assessor.
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Figure 1. Risk of bias summary: review authors’ judgements about each risk of bias item for each included

study.
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(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:

• low risk of bias (any truly random process, e.g. random

number table; computer random number generator);

• high risk of bias (any non-random process, e.g. odd or even

date of birth; hospital or clinic record number); or

• unclear risk of bias.

(2) Allocation concealment (checking for possible selection

bias)

We described for each included study the method used to conceal

allocation to interventions before the time of assignment and as-

sessed whether intervention allocation could have been foreseen

in advance of or during recruitment, or could have been changed

after assignment.

We assessed the methods as:

• low risk of bias (e.g. telephone or central randomisation;

consecutively numbered sealed opaque envelopes);

• high risk of bias (open random allocation; unsealed or non-

opaque envelopes; alternation; date of birth); or

• unclear risk of bias.

(3.1) Blinding of participants and personnel (checking for

possible performance bias)

We described for each included study 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

lack of blinding was unlikely to affect results. We assessed blinding

separately for different outcomes or classes of outcomes.

We assessed the methods as:

• low, high or unclear risk of bias for participants; or

• 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 for different classes of outcomes.

We assessed methods used to blind outcome assessment as:

• low, high or unclear risk of bias.

(4) Incomplete outcome data (checking for possible attrition

bias due to the quantity, nature and handling of incomplete

outcome data)

We described for each included study, and for each outcome or

class of outcomes, completeness of data, including attrition and

exclusion from analysis. We stated whether attrition and exclu-

sions were reported and the numbers included in the analysis at

each stage (compared with the total number of randomly assigned

participants), reasons for attrition or exclusion when reported and

whether missing data were balanced across groups or were related

to outcomes. When sufficient information was reported, or could

be supplied by the trial authors, we planned to reinclude missing

data in the analyses that we undertook.

We assessed methods as:

• low risk of bias (e.g. no missing outcome data; missing

outcome data balanced across groups);

• high risk of bias (e.g. numbers or reasons for missing data

not balanced across groups; ‘as treated’ analysis done with

substantial departure of intervention received from that assigned

at randomisation); or

• 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:

• low risk of bias (when it was clear that all of the study’s

prespecified outcomes and all expected outcomes of interest to

the review had been reported);

• high risk of bias (when not all of the study’s prespecified

outcomes had been reported; one or more reported primary

outcomes were not prespecified; 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); or

• 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 important concerns that we

had about other possible sources of 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 2011). With
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reference to 1 to 6 above, we assessed the likely magnitude and

direction of the bias, and whether we considered it likely to im-

pact the findings. In future updates, we will explore the impact of

the level of bias by undertaking sensitivity analyses (see Sensitivity

analysis).

For this update the quality of the evidence was assessed using the

GRADE approach (Schunemann 2009) to assess the quality of

the body of evidence related to the following key outcomes for the

main comparison group antenatal care versus individual antenatal

care.

1. Preterm birth.

2. Low birthweight.

3. Perinatal mortality.

4. Neonatal intensive care unit (NICU) admission.

5. Maternal satisfaction with antenatal care.

6. Mode of birth (spontaneous vaginal birth).

7. Breastfeeding initiation.

GRADEprofiler (GRADE 2014) was used to import data from

Review Manager 5.3 (RevMan 2014) to create ’Summary of find-

ings’ tables. A summary of the intervention effect and a measure

of quality for each of the above outcomes were produced using

the GRADE approach. The GRADE approach is based on five

considerations (study limitations, consistency of effect, impreci-

sion, indirectness and publication bias) used to assess the quality

of the body of evidence for each outcome. Evidence can be down-

graded 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

with 95% confidence intervals.

Continuous data

For continuous data we used mean differences if outcomes were

measured in the same way between trials. We used standardised

mean differences to combine trials that measured the same out-

come but used different methods.

Unit of analysis issues

Cluster-randomised trials

We have included one cluster-randomised trial in the review (

Jafari 2010). We have analysed outcome data from that cluster-

randomised trial along with those from individually randomised

trials; the analyses are presented as subgroups by study design

with totals displayed. We considered it reasonable to combine the

results into totals if little heterogeneity was observed between study

designs, and if the interaction between effects of interventions and

choice of randomisation unit was considered unlikely.

We contacted the authors of the cluster-randomised trial to ask

about adjustments made in the paper because the intracluster cor-

relation co-efficient (ICC) was not stated outright in the paper,

and because study results show that additional adjustments are

apparent but were not specified (Jafari 2010). We have received

no reply from the study authors.

To include in the review data from the cluster-randomised trial

(Jafari 2010), we adjusted the event rate and the sample size for

relevant outcomes using the simple adjustment methods described

in the Cochrane Handbook for Systematic Reviews of Interventions
(Section 16.3.4 or 16.3.6). We took estimates of the ICC pub-

lished in Piaggio 2001 for relevant outcomes. When a specific

review outcome had no corresponding published ICC, we used

the nearest approximation. Specifically, for the continuous vari-

able gestational age, we used the published ICC for small-for-ges-

tational age and adjusted the sample size only. For the continuous

variable birthweight, we used the ICC for low birthweight and

adjusted the sample size only. For Apgar at five minutes, we used

the ICC for Apgar at one minute and adjusted the sample size

only. For caesarean section, we used the published ICC for elec-

tive caesarean section. We have not adjusted the outcome data for

’breastfeeding initiation’ because no corresponding or related ICC

was provided. Details of adjustments carried out along with the

original data can be found in the additional table ’Adjustment of

outcome data’ (Table 1).

Dealing with missing data

For included studies, levels of attrition were noted. In future up-

dates, if more eligible studies are included, the impact of including

studies with high levels of missing data in the overall assessment of

treatment effect will be explored by performing sensitivity analy-

sis.

For all outcomes, analyses were carried out, as far as possible,

on an intention-to-treat basis (i.e. we attempted to include in

the analyses all participants randomly assigned to each group).

The denominator for each outcome in each trial was the number

randomly assigned minus any participants whose outcomes were

known to be missing.

Assessment of heterogeneity

We assessed statistical heterogeneity in each meta-analysis by us-

ing Tau², I² and Chi² statistics. We regarded heterogeneity as sub-

stantial if I² was greater than 30% and either Tau² was greater

than zero, or if the P value was low (< 0.10) in the Chi² test for

heterogeneity.
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Assessment of reporting biases

In future updates, if 10 or more studies are included in the meta-

analysis, we will investigate reporting biases (such as publication

bias) by using funnel plots. We will assess funnel plot asymmetry

visually. If asymmetry is suggested by visual assessment, we will

perform exploratory analyses to investigate this.

Data synthesis

We carried out statistical analysis using Review Manager software

(RevMan 2014). We used a fixed-effect meta-analysis for combin-

ing data when it was reasonable to assume that studies were esti-

mating the same underlying treatment effect, that is, when trials

were examining the same intervention and their populations and

methods were judged sufficiently similar.

If clinical heterogeneity was sufficient to suggest that underlying

treatment effects differed between trials, or if substantial statistical

heterogeneity was detected, we used random-effects meta-analysis

to produce an overall summary when an average treatment effect

across trials was considered clinically meaningful. The random-

effects summary was treated as the average range of possible treat-

ment effects, and we discussed the clinical implications of differ-

ing treatment effects between trials. If the average treatment effect

was not clinically meaningful, we did not combine trials. If we

used random-effects analyses, results were presented as the average

treatment effect with 95% confidence intervals, along with esti-

mates of Tau² and I².

Subgroup analysis and investigation of heterogeneity

No subgroup analysis was performed, apart from presentation

of outcome data from the single cluster-randomised trial (Jafari

2010), as mentioned above. In future updates, we plan to under-

take a subgroup analysis based on:

1. the number of group sessions attended by those in the

antenatal care groups (four or fewer sessions vs five or more

sessions);

2. membership of the groups (e.g. with and without the

woman’s support personnel including partners, spouses and

sisters);

3. CenteringPregnancy qualified or registered programmes

versus other group care programmes; and

4. broader socioeconomic settings of high-, middle- and low-

income countries.

When substantial heterogeneity was identified in pooled outcome

data, we conducted random-effects analysis and reported Tau² and

I² along with the effect estimate. Studies were too few for review

authors to conduct meaningful sensitivity analyses. Instead, we

have discussed potential reasons for heterogeneity in the Results

section of the text.

In future updates, if we identify substantial heterogeneity, we will

investigate this by performing subgroup analyses and sensitivity

analyses. We will consider whether an overall summary is mean-

ingful, and if it is, we will use a random-effects analysis to produce

it.

Sensitivity analysis

Three studies (Andersson 2013; Jafari 2010; Kennedy 2011) had

unclear allocation concealment. Hence, we undertook a sensitiv-

ity analysis to explore the effects of the quality of trials in this

review on the four primary outcomes. When all studies that re-

ported ’preterm birth’ were included, no statistically significant

differences were observed between women who received group

antenatal care and those given standard individual antenatal care

(risk ratio (RR) 0.75, 95% confidence interval (CI) 0.57 to 1.00;

three trials; N = 1943). When studies with unclear allocation con-

cealment were excluded, the results changed very little (RR 0.71,

95% CI 0.50 to 1.01), although only one trial (Ickovics 2007a)

was included. In relation to the primary outcome of ’low birth-

weight,’ the same sensitivity analysis was performed and the over-

all effect was unchanged. For the ’low birthweight’ outcome, re-

moval of studies with an unclear allocation concealment moved

the effect size to the null (RR 0.92, 95% CI 0.68 to 1.23 changed

to RR 1.04, 95% CI 0.72 to 1.50). For the other two primary

outcomes, ’small-for-gestational age’ and ’perinatal mortality,’ re-

moval of studies with unclear allocation concealment made no

difference.

R E S U L T S

Description of studies

Results of the search

Our original search strategy identified six potentially eligible tri-

als (19 reports). The updated search identified 10 further reports.

From these searches, four trials involving 2350 women were in-

cluded (Andersson 2013) (n = 407); Ickovics 2007a (n = 993);

Jafari 2010 (n = 628); Kennedy 2011 (n = 322)). Seven trials

were excluded from the updated search (Bhutta 2008; Ford 2001;

Koushede 2013; Leung 2012; Manandhar 2004; Olenick 2011;

Salmela-Aro 2012).

For additional information, see Characteristics of included studies,

Characteristics of excluded studies and Characteristics of ongoing

studies.

Included studies

Four trials involving a total of 2350 women were included in the

review (Andersson 2013; Ickovics 2007a; Jafari 2010; Kennedy

2011).
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The Ickovics 2007a study was a multi-site, three-arm RCT con-

ducted at two university-affiliated hospital antenatal clinics. The

primary objective of the trial was to evaluate whether group an-

tenatal care would result in decreased HIV risk behaviours and

sexually transmitted diseases (STDs). The secondary objective of

the trial was to determine whether group antenatal care would

lead to better reproductive health outcomes, such as reductions

in numbers of preterm births and low-birthweight infants, as well

as improved psychological outcomes, participant satisfaction and

healthcare costs. Between September 2001 and December 2004,

women attending their first or second antenatal care visit were re-

ferred to a provider or were approached directly by research staff.

Inclusion criteria were as follows: (1) less than 24 weeks of preg-

nancy; (2) age 25 years or younger; (3) no medical problems re-

quiring individualised care as high-risk pregnancy care (e.g. di-

abetes, HIV); (4) English or Spanish speaking participants; and

(5) willingness to be randomly assigned. A total of 1047 preg-

nant women without medical problems were randomly assigned

to standard or group antenatal care.

The intervention in the Ickovics trial (Ickovics 2007a) consisted

of antenatal care provided within a group space in a community or

conference room. Two group antenatal care arms were included:

usual group antenatal care (CenteringPregnancy) and integrated

group antenatal care (CenteringPregnancy plus specific skill build-

ing in the areas of HIV/STD prevention including assertiveness

and negotiation skills). The two intervention arms were combined

in this review, as the principles of group antenatal care applied

equally to both. Group antenatal care (in both arms) was provided

through the partnership of a credentialed provider and a preg-

nant woman when continuity of care providers was maintained

throughout pregnancy. All care, education and support were pro-

vided within the two-hour time period allocated to the group,

and no waiting was required. Women participated in their own

physical assessment (e.g. blood pressure, weight) and documented

this in their own records. Fundal height and fetal heart rate mea-

surements were performed in the group space. If required, health

concerns that required private consultation and intimate exami-

nations were addressed during ancillary visits in a private exam-

ination room. A total of 10 group sessions used structured edu-

cational materials including self-assessment sheets. The schedule

of group visits was made available at the first session, which oc-

curred at approximately 16 weeks. Total provider/participant time

throughout pregnancy was approximately 20 hours.

The traditional model of antenatal care (Ickovics 2007a) involved

one-to-one examination room visits. Care was provided by a cre-

dentialed antenatal provider, and variable continuity of providers

was maintained throughout pregnancy. Care was focused primar-

ily on medical outcomes, and recommended testing and waiting

times for visits varied. Education was often provider-dependent

and was based on time available for education, response to partici-

pant-initiated queries or both. Physical assessment was performed

inside an examination room by a provider who completed the an-

tenatal care records. These records were not shared with partici-

pants unless requested. Traditional care provided few opportuni-

ties for women to interact socially with other pregnant women.

Data were collected from both groups at baseline, during the third

trimester of pregnancy (mean of 35 weeks of pregnancy), at birth

and at six months’ and 12 months’ postpartum.

Kennedy 2011 was a multi-site RCT conducted in antenatal clin-

ics at two military settings in the USA. One site was a US Naval

Hospital in the Pacific Northwest that provides care to 60,000 el-

igible military families, and the other was a US Air Force Medical

Group on the Atlantic Coast serving two Fighter Wings. The pri-

mary purpose of the trial was to compare the effects of group ante-

natal care versus individual care on outcomes of family healthcare

readiness in a military setting. Military family readiness or force

readiness is not clearly defined in the trial; however, it is acknowl-

edged that poor pregnancy outcomes directly affect force readi-

ness, and that an ill mother or child compromises family readiness.

If a service member is distracted about his or her family’s quality

of life, then efficiency, productivity and safety are compromised,

and family readiness is reduced.

The military sites were known to include transient military popu-

lations; therefore the trial was sampled to account for an attrition

rate of 10% for each data collection time point. This resulted in a

final baseline sample of 322 women. Inclusion criteria were similar

to those of the Ickovics trial (Ickovics 2007a), although gestation

was earlier and the age group did not target young women. Cri-

teria included the following: (1) pregnancy with a gestational age

of less than 16 weeks; (2) age 18 years or older at last birthday;

(3) absence of severe medical problems requiring individualised

assessment and tracking as ’high-risk’ pregnancy (e.g. diabetes, hy-

pertension); (4) ability to understand English; and (5) willingness

to be randomly assigned to group versus individual antenatal care.

Women were randomly assigned at between 12 and 16 weeks’ ges-

tation to group or individual antenatal care.

The intervention consisted of group antenatal care using the Cen-

teringPregnancy model, which provides antenatal care, education

and support in a small group environment. As in the Ickovics trial

(Ickovics 2007a), group antenatal care consisted of nine group an-

tenatal care visits and one postpartum reunion. Groups consisted

of a minimum of six women and a maximum of 12 women. An

antenatal care provider and an assistant facilitated the group ses-

sions. Individualised antenatal care was not described.

Data were collected from both groups at four time points: baseline,

32 to 36 weeks’ gestation, birth and three months’ postpartum.

Jafari 2010 studied maternal and neonatal outcomes of group ver-

sus individual antenatal care in Iran. This was a cluster RCT for

which the health centre was the unit of randomisation. Partici-

pating health centres had to be able to provide at least 12 new

women over a period not longer than one month, and both inter-

vention and control health centres had to be located in the same

geographical area and had to serve similar populations. Fourteen

health centres participated and were randomly assigned to group
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prenatal care or individual prenatal care (seven in each group).

Midwives from the intervention health centres were trained to fa-

cilitate group antenatal care. A total of 678 women were enrolled

in the study: 344 in group care and 334 in individual antenatal care

groups. Each group consisted of eight to 10 women who met 10

times during their pregnancies to receive group antenatal care. In-

clusion criteria for women included the following: (1) pregnancy

less than 24 weeks’ gestation; (2) absence of severe medical issues;

and (3) willingness to participate in the trial.

Jafari 2010 described the group antenatal care intervention ses-

sions, which were consistent with the CenteringPregnancy model.

Participant data were collected at three points-34 to 36 weeks’ ges-

tation, 24 hours’ post birth and two months’ postpartum-through

both medical record documentation and individual structured in-

terviews. This was the only trial that used a cluster-randomised

design. The trial report describes adjustments that were made to

account for the effects of cluster randomisation, as well as unspec-

ified additional adjustments. We attempted to contact the study

authors to clarify these adjustments but have received no reply. To

include this trial in the analysis, we adjusted events and sample

sizes using ICCs for each relevant outcome published in Piaggio

2001. These adjustments are described in the Methods section

above.

The study by Andersson 2013 randomly assigned a minimum

of two midwives working at the same antenatal clinic to provide

group-based antenatal care or standard care. A total of 31 mid-

wives from 12 antenatal clinics in Sweden accepted the invitation

to participate. Group-based care, which was consistent with the

CenteringPregnancy model, was provided beginning at 20 weeks’

gestation. In this study, data were collected by two questionnaires:

the first during the first trimester before the antenatal programme

began, and the second, six months after birth. The first question-

naire consisted of demographics such as age, parity, civil status,

country of birth, financial situation, tobacco use and chronic dis-

ease, and whether the pregnancy was planned. The second ques-

tionnaire included questions about opinions on the number of

antenatal visits, caregivers and content of care. Detailed questions

were asked about the approach of the midwives, as well as medical

and emotional aspects of their care. These questions were assessed

on a four-point Likert scale. This trial reported only an evaluation

of the model of care, including number of visits, level of satisfac-

tion and other activities engaged in by participants. Data related

to only one secondary outcome for this review were reported.

Heterogeneity amongst trials was noted. The two American trials

by Ickovics 2007a and Kennedy 2011 had major differences in

age groups included and in the focus of educational strategies ap-

plied. The Ickovics trial (Ickovics 2007a) targeted young women

from 14 to 25 years of age in a setting that was over-represented

by African American women with limited financial resources; its

primary purpose was reduction in HIV risk behaviours and sexu-

ally transmitted infections (STIs). Secondary outcomes included

broader perinatal outcomes such as preterm birth. The primary

focus of the second trial (Kennedy 2011) was family readiness in a

military setting. Both Jafari 2010 and Andersson 2013 randomly

assigned caregivers. Jafari 2010 randomly assigned the health cen-

tre to provide group-based antenatal care or individual care, and

Andersson 2013 randomly assigned midwives within the same

health centre to provide different types of care as well as the women

who attended the health centre.

Excluded studies

See Characteristics of excluded studies.

Seven studies were excluded. Two of these studies examined the

effectiveness of community-based groups that essentially provided

education in rural Pakistan and Nepal (Bhutta 2008; Manandhar

2004). These interventions consisted predominantly of partici-

patory women’s groups, but investigators did not test models of

care that included both care and education. These models of care

were very different from the group antenatal care model and did

not perform comparisons with conventional antenatal care. Trials

by Koushede 2013, Leung 2012, Olenick 2011 and Salmela-Aro

2012 did not study group models of antenatal care. The trial by

Olenick 2011 tested a two-hour class on the basis of the breast-

feeding self-efficacy theory. Leung 2012 studied groups that fo-

cused on strategies to deal with intergenerational conflict, and

Salmela-Aro 2012 studied a programme designed to reduce fear

of childbirth. The trial by Koushede 2013 focused only on a birth

and parenting preparation class. Ford 2001 was excluded because

little information was provided on how group sessions were facil-

itated, so we could not be sure that this study met the inclusion

criteria.

Risk of bias in included studies

See Figure 1 for a summary of risk of bias assessments.

Allocation

Ickovics 2007a stated a randomised allocation and concealment

process whereby allocation was concealed from participants and re-

search staff members until eligibility screening was completed and

the study condition was assigned. This was done by a password-

protected computer-generated randomisation sequence. Kennedy

2011 used the Statistical Package for Social Sciences Version 14

(SPSS) to assign women to either group but did not describe al-

location concealment. The studies by Jafari 2010 and Andersson

2013 did not state their method of concealment.

Blinding

Although blinding to group or conventional antenatal care is not

possible, Ickovics 2007a stated that all measurements and data

collection were performed in a blinded fashion. No information
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was given about blinding in the Kennedy 2011 study. Similarly,

blinding to the intervention was not possible or was stated in the

studies by Jafari 2010 and Andersson 2013.

Incomplete outcome data

As most of the data were collected by questionnaire, an attrition

rate was reported. In the Ickovics 2007a trial, all participants com-

pleted the baseline interview. Eighty-nine completed the third

trimester interview, 75% completed six-month follow-up and

80% completed 12-month follow-up. Medical record data were

collected for 95% of randomly assigned women. In the Kennedy

2011 trial, 10% of women were lost to follow-up. It is possible

that participants who were lost to follow-up in both studies were

those with more negative views or experiences. Similarly, in the

Andersson 2013 trial, attrition bias was possible, given that the

second questionnaire at six months’ postpartum was completed by

53.5% of women (228/426) in the group-based care group, and

by 49.7% of women (179/360) in the individual care group. The

Jafari 2010 trial reported small attrition rates of 2% in the group

care group and 3.6% in the individual care group.

Selective reporting

The largest trial (Ickovics 2007a) reported all primary outcomes.

The trial by Andersson 2013 aimed to examine only satisfaction,

and measures of this are included. In Kennedy 2011, some data

were not provided in tabular form (e.g. social support), although

narrative information is presented. Nonetheless, this does not pro-

vide evidence of selective reporting.

It is possible that selective reporting occurred in Jafari 2010, as

no published protocol was provided, so it is not clear whether all

prespecified outcomes were included. A clear primary outcome

was not provided. In addition, fetal deaths were excluded without

explanation of why or at what stage these deaths occurred.

Other potential sources of bias

As in most trials of a model of care, blinding of participants and

providers was not possible in these trials. This could have created

a form of bias, especially if women randomly assigned to standard

care groups were unhappy with their allocation. In addition, as

providers knew that the trials were being undertaken, they may

have changed their behaviours to ensure that intervention groups

reported positive satisfaction ratings. Details on these potential

forms of bias are not included, so this is not possible to assess.

Effects of interventions

See: Summary of findings for the main comparison Group

antenatal care versus individual antenatal care (adjusted data) for

women

Primary outcomes

No statistically significant differences were reported between

women who received group antenatal care and those given stan-

dard individual antenatal care on the primary outcome of ’preterm

birth’ (RR 0.75, 95% CI 0.57 to 1.00; three trials; N = 1888;

evidence of moderate quality; Analysis 1.1). No other statistically

significant differences were found in any other primary outcomes.

Mean gestational age at birth was similar between groups (mean

difference (MD) 0.24, 95% CI 0.01 to 0.46; Analysis 1.2). The

proportion of low-birthweight (less than 2500 g) babies was similar

between the two groups (RR 0.92, 95% CI 0.68 to 1.23; three

trials; N = 1935; evidence of moderate quality; Analysis 1.3), as

was the mean birthweight (MD 34.46, 95% CI -44.32 to 113.24;

three trials; N = 1935; heterogeneity: Tau² = 2501.35; P = 0.13;

I² = 52%; Analysis 1.6). Methodological differences and settings

could account for the heterogeneity observed for this outcome,

although birthweight is a reasonably standard measurement.

The proportion of small-for-gestational age babies was not statis-

tically significantly different between groups (RR 0.92, 95% CI

0.68 to 1.24; two trials; N = 1473; Analysis 1.4). The perina-

tal mortality rate was the same between groups (RR 0.63, 95%

CI 0.32 to 1.25; three trials; N = 1943; evidence of low quality;

Analysis 1.5). A total of 15 perinatal deaths were reported in group

antenatal care and 18 perinatal deaths in standard care groups.

Secondary outcomes

Maternal knowledge was examined using antenatal knowledge and

readiness for labour and birth and parenting/infant care. The mean

level of antenatal knowledge among women allocated to group

care was 2.6 times higher (MD 2.60, 95 CI% 1.7 higher to 3.5

higher) than among those given standard care (one trial; N = 993;

Analysis 1.11). Mean readiness for labour and birth in group care

was 7.6 times higher (MD 7.60, 95% CI 3.45 higher to 11.75

higher) than among women who received standard care (one trial;

N = 993; Analysis 1.13). Mean readiness for infant care was similar

between groups (MD 3.10, 95% CI -0.06 to 6.26; one trial; N =

993; Analysis 1.14).

Satisfaction with antenatal care was rated as high by women who

were allocated to group care. Mean satisfaction among those given

antenatal group care was 4.9 times higher (MD 4.90, 95% CI 3.1

higher to 6.7 higher) than among those allocated to standard care

(one trial; N = 993; evidence of high quality; Analysis 1.15) (unit

of measurement not provided). One trial assessed the adequacy

of antenatal care and showed that group antenatal care reduced

reports of inadequate care (RR 0.81, 95% CI 0.66 to 0.98; Analysis

1.7).

No difference in initiation of breastfeeding was observed between

groups (average RR 1.10, 95% CI 0.83 to 1.46; heterogeneity:

Tau² = 0.01; P = 0.0005; I² = 87%; three trials; N = 1733; ev-

idence of moderate quality). It is possible that methodological

differences between trials could account for the heterogeneity. In

16Group versus conventional antenatal care for women (Review)

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



addition, two trials took place in the USA and one in Iran, with

one US study specifically recruiting young women (aged 14 to

25 years). Differences in background rates of breastfeeding may

have contributed to heterogeneity. The small number of trials also

means that heterogeneity is both possible and difficult to explore

(Analysis 1.10). Data were insufficient to permit assessment of the

duration of exclusive breastfeeding (Analysis 1.29).

Mean Apgar scores (MD 0.03, 95% CI -0.08 to 0.14; three trials;

N = 1935; Analysis 1.9) were similar between groups. A higher

proportion of babies whose mothers were allocated to group an-

tenatal care were admitted to the neonatal intensive care unit, but

again this finding was not statistically significant (average RR 1.48,

95% CI 0.63 to 3.45; heterogeneity: Tau² = 0.23; P = 0.13; I² =

55%; two trials; N = 1315; evidence of moderate quality). The

criteria for admission to a neonatal intensive care unit may vary

across hospitals in these two trials, which could account for this

heterogeneity (Analysis 1.8).

Several secondary clinical outcomes were measured but only in

one trial (Kennedy 2011; N = 322). These outcomes included in-

duction of labour (RR 0.86, 95% CI 0.53 to 1.38; Analysis 1.16),

augmentation using Syntocinon (RR 1.31, 95% CI 0.92 to 1.85;

Analysis 1.17), epidural anaesthesia in labour (RR 1.26, 95% CI

1.00 to 1.57; Analysis 1.19), other pain management (RR 0.85,

95% CI 0.58 to 1.24; Analysis 1.18), episiotomy (RR 0.74, 95%

CI 0.26 to 2.09; Analysis 1.20), spontaneous vaginal birth (RR

0.96, 95% CI 0.80 to 1.15; evidence of high quality; Analysis

1.21) and operative vaginal birth (RR 1.83, 95% CI 0.75 to 4.48;

Analysis 1.23). No significant differences between groups were

noted for any of these outcomes, although the trial was under-

powered to show a difference in these outcomes even if it existed.

Two trials reported caesarean section rates (Jafari 2010; Kennedy

2011). Data show that women who received group antenatal care

were less likely to have a caesarean section, but this finding was

not statistically significant (RR 0.83, 95% CI 0.68 to 1.02; N =

842; Analysis 1.22).

One trial reported attendance at antenatal care sessions and noted

no differences between groups (MD 1.15, 95% CI 0.52 to 1.78;

N = 407; Analysis 1.30).

Several outcomes related to stress, distress and depression were re-

ported but only in the Ickovics trial (Ickovics 2007a). No differ-

ences between groups were reported for the following outcomes:

depression during the third trimester (MD -0.20, 95% CI -1.97

to 1.57; Analysis 1.24); antenatal distress (MD -0.50, 95% CI -

1.41 to 0.41; Analysis 1.12); stress at six months’ postpartum (MD

-0.40, 95% CI -1.97 to 1.17; Analysis 1.27) or at 12 months’

postpartum (MD 0.24, 95% CI -2.81 to 3.29; Analysis 1.28);

and depression at six months (MD -0.07, 95% CI -1.86 to 1.72;

Analysis 1.25) and at 12 months (MD 0.10, 95% CI -3.50 to

3.70; Analysis 1.26).

Several secondary outcomes were not reported in either trial and

could not be included in this analysis. These included length of

hospital stay (maternal and infant), numbers of antenatal sessions/

contact hours, maternal smoking, vaginal birth after caesarean sec-

tion, maternal self-efficacy or self-confidence for parenting, cost-

effectiveness and care provider satisfaction.

Non-prespecified outcomes

Several behavioural outcomes were measured in the Ickovics 2007a

trial. These were related to sexual behaviours and STIs and were

not included in this review, as they did not address our primary

or secondary outcomes.

D I S C U S S I O N

Summary of main results

This review included four trials (involving 2350 women) that took

place in the USA, Iran and Sweden. All trials followed the Cen-

teringPregnancy (Rising 1998) principles in terms of implemen-

tation of intervention arms, and a high level of consistency in the

intervention is evident across the trials.

The four trials had different primary outcomes, and all except

Andersson 2013 reported perinatal outcomes. The primary out-

come in the Ickovics 2007a trial was HIV risk behaviours and

STDs, whereas the primary outcome in the Kennedy 2011 trial

was family healthcare readiness in military settings. The Jafari 2010

trial included perinatal outcomes as primary outcomes, and the

Andersson 2013 trial assessed content of care and women’s opin-

ions. The focus of this review is perinatal outcomes.

No statistically significant differences were noted between women

who received group antenatal care and those given standard indi-

vidual antenatal care for the primary outcome of ’preterm birth’

(RR 0.75, 95% CI 0.57 to 1.00; three trials; N = 1943). Reduc-

tions in preterm birth have been recently linked to midwifery-led

continuity of care models in a systematic review by Sandall 2013.

Among trials that reported preterm birth, women attended eight

to 10 antenatal care and education sessions throughout pregnancy,

which were facilitated by midwives or other healthcare profession-

als (e.g. obstetricians, registered nurses). This represents signifi-

cantly more time with a healthcare professional during pregnancy

compared with women given standard individual care. Additional

trials of group antenatal care might result in statistically signifi-

cant findings for this outcome because the Sandall 2013 review

included seven trials (N = 11,500) and this (current) review in-

cludes only three trials that reported preterm birth.

All other outcomes showed no statistically significant differences

between groups. However, some benefits in behavioural outcomes

were reported, although it should be noted that some of these

outcomes were measured in only one trial.
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Benefits in relation to women’s satisfaction with care were reported.

It is possible that time spent in group antenatal care provided addi-

tional opportunities for sharing of information and development

of relationships between pregnant women. Women valued the ad-

ditional time and the environment in which care was provided.

The experiences of midwives have also been studied, and this re-

search provides suggestions for the implementation and sustain-

ability of the CenteringPregnancy model of care that will be useful

for future studies (Baldwin 2011).

Cost-effectiveness analyses were not reported in any trial; this is a

significant limitation. In addition, no data on care provider out-

comes were provided.

This review is limited by the small numbers of included studies/

women and by the fact that most of the analyses are based on a

single study. Continued research is required to determine whether

group antenatal care is associated with significant benefits.

Overall completeness and applicability of
evidence

Four trials comparing group antenatal care and standard antenatal

care are included in this review. All compared the effects of both

types of antenatal care on women and their babies. However, stud-

ies were undertaken in very different countries: two in the USA,

and one in both Sweden and Iran. Although many facets of an-

tenatal care in the USA are similar to those in other countries, it

must be noted that funding models and health workforce are dif-

ferent in the USA from those seen in many other countries. Also,

the few studies identified are not sufficient to fully address all of

the objectives of this review. The rate of outcomes such as ’preterm

birth’ is higher in these trials than in trials in some other countries,

which potentially reduces the applicability of the evidence.

Quality of the evidence

The overall risk of bias for the included studies was assessed as ac-

ceptable (Andersson 2013; Jafari 2010) and good (Ickovics 2007a;

Kennedy 2011). The main limitations were lack of description

of allocation concealment (Kennedy 2011) and ’unclear’ alloca-

tion concealment (Andersson 2013; Jafari 2010). In addition, the

Andersson 2013 trial paper did not state which data collection

tools were used that were within the linked clinical trial site. This

may have indicated some reporting bias. No included trial de-

scribed blinding of participants and personnel; two trials described

blinding of outcome assessment (Jafari 2010; Kennedy 2011).

We used GRADE to assess the evidence for seven prespecified out-

comes, and results ranged from low quality (perinatal mortality)

to moderate quality (preterm birth, low birthweight, neonatal in-

tensive care unit admission, breastfeeding initiation) to high qual-

ity (satisfaction with antenatal care, spontaneous vaginal birth).

Please see Summary of findings for the main comparison.

Potential biases in the review process

The review authors have undertaken a pilot study of group an-

tenatal care using CenteringPregnancy principles (Teate 2011).

This was done in collaboration with Professor Schindler-Rising,

the founder of CenteringPregnancy in the USA, and a co-author

and advisor for both trials in this review. Professor Schindler-Ris-

ing was not involved in this review and her assistance did not bias

methodology or findings.

Agreements and disagreements with other
studies or reviews

Other non-randomised studies of CenteringPregnancy have sim-

ilarly demonstrated improvement in rates of social isolation, pre-

maturity and babies with low birthweight, as well as in social

and emotional outcomes including social support and satisfac-

tion with care (Grady 2004; Teate 2011). However, one feasibility

study in the UK did not show improved health-promoting be-

haviours (Shakespear 2010). This study used a non-randomised

cross-sectional design and showed that women in the Centering-

Pregnancy programme had significantly lower index health be-

haviour scores compared with those in the traditional care group

(Shakespear 2010). The feasibility study showed that Centering-

Pregnancy group antenatal care could be implemented in a UK

setting (Gaudion 2010; Gaudion 2011). Qualitative studies in the

USA have shown that CenteringPregnancy was well received by

urban, low-income women during their pregnancy and may offer

value to select populations (Herrman 2012). Group antenatal care

has also been implemented in Sweden in a non-randomised two-

group pilot study. Differences between outcomes among groups

were few, although at six months’ postpartum, women who at-

tended group antenatal care still met with others from the group

more regularly than women who attended traditional antenatal

care (Wedin 2010).

CenteringPregnancy builds on other studies of health care pro-

vided in groups as a means of sharing information, giving support

and bringing about behavioural change. Group models of health

care have begun to emerge and are showing improved clinical out-

comes and patient satisfaction among chronically ill, older people

(Beck 1997; Scott 2004). In another example, one RCT of group

care for participants with type 1 diabetes showed improvement in

quality of life, knowledge and health behaviours (Trento 2005).

This improvement in quality of life was independent of the in-

crease in knowledge and behaviours. In another study of chroni-

cally ill participants, group care was associated with higher satis-

faction scores, particularly with reference to the quality of care re-

ceived and time spent with care providers, as well as higher quality

of life at two-year follow-up (Scott 2004).

Designing health care that is provided for groups instead of indi-

viduals is a relatively new idea that is attracting increasing atten-

tion. Traditionally, the experience of group activities for women
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during the childbearing years has predominantly consisted of an-

tenatal education programmes or new mothers’ groups. More re-

cently, the importance of antenatal groups that promote social

support and sharing of information has been highlighted, citing as

an example the groups provided by the Albany Midwifery Practice

in London (UK) (Leap 2007).

Group antenatal care was implemented in these trials according to

the principles of CenteringPregnancy, which serve as clear guide-

lines for maintaining model fidelity. This includes a defined pro-

cess of training for group facilitators, certification of sites once they

have adhered to the guidelines and a commitment to contributing

data for ongoing evaluation. Becoming a certified CenteringPreg-

nancy site requires payment of registration fees and release of staff

for initial and ongoing training. It is not clear whether adherence

to guidelines for training and registration is possible in all settings,

especially in countries other than the USA.

A U T H O R S ’ C O N C L U S I O N S

Implications for practice

We found only four RCTs on group antenatal care; this limits the

evidence base for this intervention. Group antenatal care was not

associated with a lower rate of preterm birth, although additional

studies are needed to confirm this finding. No adverse outcomes

for women and their babies were reported, and women reported

high levels of satisfaction with group antenatal care.

An inadequate literature base limits the ability to make practice

recommendations; however, evidence suggests maternal satisfac-

tion and adequacy of antenatal care, which could be considered

in the future design of antenatal care programmes. Continued re-

search into this intervention is required.

Implications for research

Only four RCTs have been conducted in this important area. Ad-

ditional research is needed on outcomes for women who choose

group antenatal care and for their babies. Further work is necessary

to understand the trend towards women in group antenatal care

experiencing less preterm birth. One integrative literature review

undertaken to describe (1) conceptual components of the Cen-

teringPregnancy practice model, (2) characteristics of the Center-

ingPregnancy literature and (3) research methods and outcomes

across the CenteringPregnancy research literature has also high-

lighted the need for further research in this area (Novick 2011).

In particular, further research will lead to greater knowledge about

the factors inherent in this model that promote participant be-

havioural changes, resulting in better perinatal outcomes and cir-

cumstances that maximise the effectiveness of this model (Manant

2012).

Future researchers need to consider whether benefits are derived

for specific groups of women, for example, those who are obese.

Evidence suggests that group programmes can be more effective

than individual or self-help approaches to weight management

(Heshka 2003). A new model of group antenatal care for women

with obesity has been implemented in New South Wales, Aus-

tralia (Davis 2012). This group-based antenatal care consists of

basic antenatal care and assessment (blood pressure, urinalysis,

fundal height measurement, fetal heart rate, etc.), education on

healthy eating and physical activity during pregnancy, setting of

weight management goals, peer support, encouragement and mo-

tivational techniques. Further research is required to evaluate the

success of this model in terms of assisting women to manage their

weight during pregnancy and ultimately improving maternity out-

comes for mothers and babies at risk of complications owing to

obesity. These trials must include a comprehensive cost analysis if

economic ramifications are to be determined.

As the relationship between women and their care providers

throughout pregnancy, labour and birth is fundamental to their

experience of childbirth (Hunter 2008), it is important to exam-

ine the impact of group antenatal care without ongoing care dur-

ing labour from the same care providers. It would be useful to

explore whether benefits are associated with group antenatal care

plus continuity of care provider into labour and birth and the post-

partum period. In addition, it is important to examine whether

group care contributes to women’s activation and empowerment,

and whether women receiving this type of care have access to the

same level of information from care providers as those receiving

standard one-to-one care.

Future researchers should seek to determine the best model for

group antenatal care. For example, should partners be encouraged

to attend? Or are women-only groups more beneficial? Other areas

that need further exploration include the potential needs of some

women for greater privacy and more individualised care.

The experience of care providers was an area of interest of this

review, although no data were found to address this component of

the planned review. Future researchers need to consider the expe-

riences of care providers, including costs of training and ongoing

support mechanisms and experiences. Research into these factors

will provide evidence as to the sustainability of group antenatal

care and the systems and approaches that need to be put in place

for this model to be successful.
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C H A R A C T E R I S T I C S O F S T U D I E S

Characteristics of included studies [ordered by study ID]

Andersson 2013

Methods This study randomly assigned a minimum of 2 midwives working in the same antenatal

clinic to provide group-based antenatal care or standard care

Participants A total of 31 midwives from 12 antenatal clinics in Sweden accepted the invitation to

participate. These midwives were given information about the study and the 2 models

of care before they consented to participate

Interventions Group-based care took place beginning at 20 weeks’ gestation. Visits lasted 2 hours and

incorporated an antenatal check for each woman. 8 structured sessions were planned

Outcomes Data were collected by 2 questionnaires: the first completed during the first trimester

before the antenatal programme began, and the second 6 months after birth. Data in the

first questionnaire consisted of demographics including age, parity, civil status, country

of birth, financial situation, tobacco use, chronic disease and whether the pregnancy was

planned. The second questionnaire included questions on opinions about the number

of antenatal visits, caregivers and content of care. Detailed questions were asked about

the approach of the midwives and about medical and emotional aspects of care. These

questions were assessed on a 4-point Likert scale

Notes Dates the study was conducted: Women were recruited between September 2008 and

December 2010

Funding source: Karolinska Institutet.

Declarations of interest: none.

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk No information on random sequence gen-

eration was provided.

Allocation concealment (selection bias) Unclear risk Method of concealment was not described.

Incomplete outcome data (attrition bias)

All outcomes

High risk In the intervention group, 24 midwives

were randomly assigned to provide care

for 426 women. Of these women, 171

(40%) were lost to follow-up. In the con-

trol group, 24 midwives were randomly as-

signed to provide care for 360 women. Of

these women, 122 (34%) were lost to fol-
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Andersson 2013 (Continued)

low-up. It is possible that women who were

lost to follow-up might have been those

who reported more frequent negative (or

positive) views or experiences

Selective reporting (reporting bias) Low risk This study aimed to assess only satisfaction,

and several measures of this are included

Other bias High risk This study randomly assigned providers of

care rather than recipients of care. Providers

then provided care according to their allo-

cation. At the first antenatal visit, women

were informed of the study and were ran-

domly assigned to intervention or control

group care on the basis of day of the month

that their baby was due or on an alternative

basis. It was possible that this approach in-

troduced bias. Attrition bias was also pos-

sible, given that the second questionnaire

at 6 months’ postpartum was completed by

53.5% of women (228/426) in the group-

based care group, and by 49.7% of women

(179/360) in the individual care group

Blinding of participants and personnel

(performance bias)

All outcomes

High risk No blinding was undertaken. Midwives

who were randomly assigned to provide in-

tervention or control were aware of their

allocation

Blinding of outcome assessment (detection

bias)

All outcomes

High risk No information on blinding of outcomes

assessment was provided

Ickovics 2007a

Methods Randomised controlled trial of young pregnant women receiving antenatal care at 2 pub-

lic clinics in the USA from December 2001 to December 2004. Women were randomly

assigned to 1 of 3 groups. Baseline interviews during the second trimester and follow-up

interviews were conducted in the third trimester and at 6 and 12 months’ postpartum.

Birth outcome data were collected at time of birth. The study was originally powered

statistically to detect differences in STI. Secondary power analyses were conducted using

preterm birth as the outcome

Participants Young women (14 to 25 years of age; N = 1047) entering antenatal care at 2 publicly

funded clinics in Atlanta, Georgia, and New Haven, Connecticut

Interventions Participants were randomly assigned to 1 of 3 groups: (1) standard individual care, (2)

CenteringPregnancy care, (3) integrated CenteringPregnancy plus group care that in-

cluded specific skill building in the areas of HIV STD prevention, including assertiveness
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Ickovics 2007a (Continued)

and negotiation skills

Outcomes Primary outcomes for the study included differences in the incidence of STI. Specific

outcomes included bacterial STI acquisition (chlamydia and gonorrhoea) at 6 and 12

months’ postpartum, repeat pregnancy, condom use, number of unprotected sex occa-

sions, safe sex communication and HIV and STI risk knowledge

Secondary outcomes included gestational age at birth and infant birthweight (small-

for-gestational age, preterm birth, gestational age, low birthweight). Neonatal outcomes

such as fetal demise, neonatal intensive care unit admission and Apgar at 5 minutes were

included. Maternal outcomes included hypertension, diabetes, pre-eclampsia, multiple

gestations, fetal abnormalities, weight gain during pregnancy and breastfeeding initiation

and duration. Clinical outcomes were collected from medical records by trained medical

abstractors, who were independent of care and were blinded to study assignment

Psychosocial outcomes measured during the third trimester included stress (using the

Perceived Stress Scale), self-esteem (using a self-reported Likert-type scale), social support

and social conflict (using a subscale of the Social Relationship Scale), depression (using

the Center for Epidemiologic Studies Depression Scale scale) and demographic and

behavioural characteristics. Antenatal knowledge, readiness for labour and birth and

satisfaction with antenatal care were also measured

Adequacy of antenatal care was measured using the Kotelchuck Index (Kotelchuck 1994);

antenatal knowledge was measured using a continuous measure from a non-validated tool

devised by study authors; details of the unit of measurement were not provided. Readiness

for labour and birth and readiness for infant care were measured using a continuous

variable, although the units of measurement were not stated. Antenatal distress was

measured by the established Pregnancy Distress Questionnaire (Lobel 1996), although

the unit of measurement was not provided. Satisfaction was measured using an adaptation

of an existing tool (Patient Participation and Satisfaction Questionnaire) (Littlefield

1987), although the process of adaptation and the eventual unit of measurement were

not described

Notes The updated search identified an additional secondary analysis Novick 2013. This paper

focused on process and content fidelity of the intervention using ratings from indepen-

dent researchers who were not involved in delivery of the intervention

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Participants were randomly assigned by us-

ing a blocked randomised controlled design

stratified on the basis of site and expected

month of birth. A computer-generated ran-

domisation sequence, password protected

for recruitment staff and participants, was

used to assign participants

Allocation concealment (selection bias) Low risk Allocation was concealed from participants

and research staff until eligibility screen-

ing was completed and study condition was
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Ickovics 2007a (Continued)

assigned. These tasks were completed by

trained research team members who were

independent of antenatal care

Incomplete outcome data (attrition bias)

All outcomes

Low risk All participants (N = 1047) completed the

baseline interview. 89% (N = 934) com-

pleted the trimester 3 interview. 75% (N

= 787) completed 6-month follow-up, and

80% (N = 840) completed 12-month fol-

low-up. It is possible that women who did

not complete the interviews were those who

had more negative (or positive) views or ex-

periences

Medical record data were collected for 95%

of randomly assigned women (N = 993).

Outcome data were reported only in per-

centages; therefore extrapolation to obtain

the numbers was necessary

Selective reporting (reporting bias) Low risk The original study was powered to report

STI rates. 4 other papers examining a range

of outcomes have been produced, the most

of important of which describes preterm

birth. It is unlikely that selective reporting

has occurred in these studies

Other bias Unclear risk Women receiving the intervention may

have discussed this with women in the con-

trol group, and this could have influenced

group-seeking behaviours in the control

group. In addition, it is possible that staff

members in the intervention group encour-

aged women in the control group to form

informal groups if they believed that this

was beneficial. It is not known whether ei-

ther of these events occurred

Blinding of participants and personnel

(performance bias)

All outcomes

High risk It was not possible to blind treatment.

Blinding of outcome assessment (detection

bias)

All outcomes

Low risk All measurements and data collection were

conducted in blinded fashion independent

of the care setting. Medical record ab-

stracters were independent of clinical care
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Jafari 2010

Methods This was a cluster-randomised controlled trial in which the healthcare centre was the

unit of randomisation. Healthcare centres were located in the Zanjan area of northwest

Iran

Participants Participating healthcare centres had to be able to provide at least 12 new patients over a

period not longer than 1 month. Both intervention and control group healthcare centres

had to be located in the same geographical area and had to serve similar populations. 14

healthcare centres participated and were randomly assigned to group prenatal care or to

individual prenatal care (7 in each group). Women attending centres that implemented

the group model were informed about the study, and all formally consented to be part

of the study. 678 women were enrolled in the study: 344 in group care and 334 in

individual antenatal care

Interventions The intervention was group-based antenatal care. 1 or 2 groups were started per month

at each healthcare centre. Each group consisted of 8 to 10 women who met 10 times

during their pregnancies for 90 to 120 minutes. Sessions focused on antenatal education,

and all women received their antenatal checks within the group setting

Outcomes Data were collected at 3 points: 34 to 36 weeks’ gestation, 24 hours after birth and

2 months after birth. Data were collected during structured interviews and by exami-

nation of medical records. Primary outcomes included low birthweight, preterm birth,

Intrauterine growth restriction and perinatal death. Secondary outcomes were urinary

tract infection, vaginal infection, premature rupture of membranes, pregnancy-induced

hypertension, caesarean delivery, taking iron and multivitamin supplements, infant ad-

mission to hospital and postpartum use of contraception

It was reported that infants of group care women were less likely to have low birthweight

or preterm birth or IUGR, or to die, but these differences were not significant. Infants

had greater birthweight among group care women and higher rates of breastfeeding and

of exclusive breastfeeding at 2 months. No difference in Apgar scores at 5 minutes was

reported

No significant differences between the 2 groups were noted in the prevalence of maternal

outcomes

Notes Dates the study was conducted: May 2007 to July 2008.

Funding source: Institutional Review Board of the Tehran University of Medical Sciences

Declarations of interest: none.

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk No process of randomisation was de-

scribed. Study authors stated that alloca-

tion was done by simple randomisation but

did not state how this was undertaken

Allocation concealment (selection bias) Unclear risk Method of concealment was not described.
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Jafari 2010 (Continued)

Incomplete outcome data (attrition bias)

All outcomes

Low risk 2% of women enrolled in group care and

3.6% of those in individual care were lost

to follow-up. It is possible that women who

were lost to follow-up were those who had

more negative (or positive) views or expe-

riences, although these numbers were very

small

Selective reporting (reporting bias) High risk No published protocol was provided, so it is

not clear whether all prespecified outcomes

were included. In addition, fetal deaths

were excluded without explanation of why

or at what stage these deaths occurred

Other bias High risk The main concern was exclusion of fetal

deaths.

Blinding of participants and personnel

(performance bias)

All outcomes

High risk Participants and facilitators of groups or

providers of care were aware of group allo-

cation. This is usual in studies of this na-

ture

Blinding of outcome assessment (detection

bias)

All outcomes

Low risk Reviews of medical records and structured

interviews were performed by trained mid-

wives who were independent of care and

blinded to study assignment

Kennedy 2011

Methods A 3-year randomised controlled trial was conducted at 2 military settings using mixed

methods over 13 months between 2005 and 2007. Clinics were located in northern Cal-

ifornia, USA. A simple technique using the random function in the Statistical Package

for Social Sciences was applied to randomly assign women to group antenatal care (in-

tervention) or individual antenatal care (standard care). Data were collected at baseline,

at 32 to 36 weeks’ gestation, by hospital record at birth and at 3 months’ postpartum

Participants Women were eligible to participate in the trial if they were > 16 weeks’ gestation, were

18 years of age or older, were at low obstetrical risk, were able to comprehend English

and were willing to be randomly assigned to either antenatal care option (N = 322)

Interventions Group antenatal care vs individual antenatal care

Outcomes Primary outcome of the trial was family healthcare readiness in a military setting

Other outcomes included adequacy of antenatal care, antenatal health behaviours, child-

birth self-efficacy inventory, social support, emotional stress, emotional distress, post-

partum depression and women’s and provider’s level of satisfaction

The Kotelchuck Index of Adequate Prenatal Care (Kotelchuck 1994) was used to assess

whether women received an adequate number of antenatal visits. This is a gross measure
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Kennedy 2011 (Continued)

of whether women in either the intervention group or the individual antenatal care group

had more or less than 9 antenatal visits

Antenatal health behaviours were measured by the Prenatal Health Behavior Scale (Lobel

1992). This scale examines health behaviours such as nutrition, sleep, exercise, taking

vitamins and drinking fluids as part of 16 items. The Childbirth Self-Efficacy Inventory

(Sinclair 1999) was used, although study authors reported that data collectors noted that

women disliked this instrument, and this may have affected study findings

The Norbeck Social Support Scale assessed women’s perceptions of multiple dimensions

of social support at baseline, at third trimester and at 3 months’ postpartum (Norbeck

1983). This scale measures affect, affirmation and aid and has been widely used in the

general population and during pregnancy. General perceived stress was evaluated using

the 10-item version of the Perceived Stress Scale (Cohen 1983). Pregnancy-related stress

was measured by the 17-item Revised Prenatal Distress Questionnaire (Lobel 1996).

Antenatal outcomes included preterm birth, augmentation of labour, type of birth, Ap-

gar scores, neonatal intensive care admissions and breastfeeding initiation/continuation.

These data were collected from medical records through a chart review performed by a

research assistant; 5% of charts were checked to verify accuracy and consistency

Notes Stratification by site and by risk was undertaken to ensure equal numbers of women at

each site and of low-risk category

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Simple randomisation technique using the

random function in the Statistical Package

for Social Sciences. Randomisation was bal-

anced in blocks of 4 assignments. Interim

analyses were performed to assess whether

the randomisation process needed modifi-

cation and to ensure that recruitment and

follow-up goals were met. No modifica-

tions were required

Allocation concealment (selection bias) Unclear risk Allocation concealment was not described.

Incomplete outcome data (attrition bias)

All outcomes

Low risk Missing data were controlled for. 32

women were lost to follow-up. It is possi-

ble that women who had missing data were

those who had more negative (or positive)

views or experiences

Selective reporting (reporting bias) Low risk It is unlikely that selective reporting oc-

curred. However, some data were not avail-

able in tabular form
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Kennedy 2011 (Continued)

Other bias Unclear risk It is possible that women receiving the in-

tervention discussed this with women in

the control group; this may have influ-

enced group-seeking behaviours in the con-

trol group. In addition, it is possible that

staff in the intervention group encouraged

women in the control group to form infor-

mal groups if they believed this was benefi-

cial. It is not known whether either of these

events occurred

Blinding of participants and personnel

(performance bias)

All outcomes

High risk Blinding was not described.

Blinding of outcome assessment (detection

bias)

All outcomes

High risk Blinding was not described.

HIV: human immunodeficiency virus; IUGR: intrauterine growth restriction; STI: sexually transmitted infection.

Characteristics of excluded studies [ordered by study ID]

Study Reason for exclusion

Bhutta 2008 The intervention was not group antenatal care, but home antenatal visits (1-to-1) and group education classes

Ford 2001 No information was provided about setting, schedule or appointments, or how groups were facilitated, by how

many and how information/education was provided

Koushede 2013 This study does not meet the inclusion criteria for this review. The study protocol is focused on group-based

antenatal birth and parent preparation only

Leung 2012 This study does not meet the eligibility criteria for this review. Type of intervention was not a group model of

antenatal care. It was an additional 4-week programme provided during pregnancy and focused on intergenera-

tional conflict

Manandhar 2004 The intervention was not antenatal care, but an educational group for women of reproductive age regarding

health behaviours for the next pregnancy. Participants were women of reproductive age, not specifically pregnant

women

Olenick 2011 The intervention was not antenatal care, but brief antenatal education, that is, a single 2-hour class based on

breastfeeding self-efficacy theory
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(Continued)

Salmela-Aro 2012 The intervention in this study does not meet the eligibility criteria for this review. The type of intervention was

not a group model of antenatal care. The group intervention consisted of 6 meetings of 2 hours’ duration, each

led by a psychologist and focused on decreasing fear of childbirth

Characteristics of ongoing studies [ordered by study ID]

Ickovics 2009

Trial name or title Integrating prenatal care to reduce HIV/STDs among teens: a translational study

Methods This study will involve participants receiving antenatal care at 14 participating CHCs that predominantly

serve black and Latina communities in the New York metropolitan area. The CHCs are assigned randomly to

deliver immediate CenteringPregnancy Plus or waiting list CenteringPregnancy Plus to women seeking care

at the clinics

Participants Inclusion criteria were as follows: pregnant women 14 to 21 years of age; ability to attend group treatment

sessions conducted in English or Spanish. Women will be excluded if they have positive HIV infection or

have any severe medical problems requiring individualised assessment and tracking as high-risk pregnancy

Interventions A group antenatal care treatment programme that incorporates HIV/STI prevention education, called Cen-

teringPregnancy Plus, has shown success in reducing sexual risk behaviours in an academic setting, but its

effectiveness at CHCs serving women at high risk for these behaviours is unknown. This study will evaluate

the effectiveness of CenteringPregnancy Plus in reducing transmission of STDs and rapid repeat pregnancies

in pregnant teens seeking care at participating CHCs. The CenteringPregnancy model of group antenatal

care involves skill building in the areas of efficacy, risk assessment, negotiation and prevention. Centering-

Pregnancy Plus integrates HIV prevention into antenatal care, builds on motivation for healthy pregnancy

and creates a sustainable model via reimbursement mechanisms for antenatal care. 10 antenatal group sessions

are provided, each lasting 2 hours

Outcomes Primary outcomes:

1. Sexual behaviour risk

2. Laboratory-tested STDs (STIs)

3. Rapid repeat pregnancy

4. Low birthweight

5. Preterm labour

6. Breastfeeding

Starting date Commenced in January 2007 and extended to time of final data collection in July 2011

Contact information Jeannette R. Ickovics, PhD (jeannette.ickovics@yale.edu).

Notes Refer to this study by its ClinicalTrials.gov identifier: NCT00628771

CHC: Community Health Centre; HIV: human immunodeficiency virus; STD: sexually transmitted disease; STI: sexually transmitted

infection.
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D A T A A N D A N A L Y S E S

Comparison 1. Group antenatal care versus individual antenatal care (adjusted data)

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Preterm birth 3 1888 Risk Ratio (M-H, Fixed, 95% CI) 0.75 [0.57, 1.00]

1.1 Individual-randomised 2 1315 Risk Ratio (M-H, Fixed, 95% CI) 0.78 [0.56, 1.08]

1.2 Cluster-randomised 1 573 Risk Ratio (M-H, Fixed, 95% CI) 0.68 [0.39, 1.19]

2 Gestational age 3 1795 Mean Difference (IV, Fixed, 95% CI) 0.24 [0.01, 0.46]

2.1 Individual-randomised 2 1315 Mean Difference (IV, Fixed, 95% CI) 0.17 [-0.11, 0.44]

2.2 Cluster-randomised 1 480 Mean Difference (IV, Fixed, 95% CI) 0.40 [-0.01, 0.81]

3 Low birthweight 3 1935 Risk Ratio (M-H, Fixed, 95% CI) 0.92 [0.68, 1.23]

3.1 Individual-randomised 2 1315 Risk Ratio (M-H, Fixed, 95% CI) 1.03 [0.73, 1.46]

3.2 Cluster-randomised 1 620 Risk Ratio (M-H, Fixed, 95% CI) 0.69 [0.40, 1.19]

4 Small-for-gestational age 2 1473 Risk Ratio (M-H, Fixed, 95% CI) 0.92 [0.68, 1.24]

4.1 Individual-randomised 1 993 Risk Ratio (M-H, Fixed, 95% CI) 0.94 [0.69, 1.29]

4.2 Cluster-randomised 1 480 Risk Ratio (M-H, Fixed, 95% CI) 0.69 [0.22, 2.13]

5 Perinatal mortality 3 1943 Risk Ratio (M-H, Fixed, 95% CI) 0.63 [0.32, 1.25]

5.1 Individual-randomised 2 1315 Risk Ratio (M-H, Fixed, 95% CI) 0.59 [0.22, 1.57]

5.2 Cluster-randomised 1 628 Risk Ratio (M-H, Fixed, 95% CI) 0.67 [0.26, 1.75]

6 Birthweight 3 1935 Mean Difference (IV, Random, 95% CI) 34.46 [-44.32, 113.

24]

6.1 Individual-randomised 2 1315 Mean Difference (IV, Random, 95% CI) 0.33 [-112.78, 113.

44]

6.2 Cluster-randomised 1 620 Mean Difference (IV, Random, 95% CI) 87.80 [3.36, 172.24]

7 Inadequate antenatal care 1 993 Risk Ratio (M-H, Fixed, 95% CI) 0.81 [0.66, 0.98]

8 Neonatal intensive care unit

admission (not pre-specified)

2 1315 Risk Ratio (M-H, Random, 95% CI) 1.48 [0.63, 3.45]

9 Apgar at 5 minutes 3 1935 Mean Difference (IV, Fixed, 95% CI) 0.03 [-0.08, 0.14]

9.1 Individual-randomised 2 1315 Mean Difference (IV, Fixed, 95% CI) 0.0 [-0.13, 0.13]

9.2 Cluster-randomised 1 620 Mean Difference (IV, Fixed, 95% CI) 0.10 [-0.09, 0.29]

10 Breastfeeding initiation 3 1943 Risk Ratio (M-H, Random, 95% CI) 1.08 [0.96, 1.20]

10.1 Individual-randomised 2 1315 Risk Ratio (M-H, Random, 95% CI) 1.10 [0.83, 1.46]

10.2 Cluster-randomised 1 628 Risk Ratio (M-H, Random, 95% CI) 1.05 [1.00, 1.10]

11 Antenatal knowledge 1 993 Mean Difference (IV, Fixed, 95% CI) 2.60 [1.70, 3.50]

12 Antenatal distress 1 993 Mean Difference (IV, Fixed, 95% CI) -0.5 [-1.41, 0.41]

13 Readiness for labour and birth 1 993 Mean Difference (IV, Fixed, 95% CI) 7.60 [3.45, 11.75]

14 Readiness for infant care 1 993 Mean Difference (IV, Fixed, 95% CI) 3.10 [-0.06, 6.26]

15 Satisfaction with antenatal care 1 993 Mean Difference (IV, Fixed, 95% CI) 4.90 [3.10, 6.70]

16 Induction of labour 1 322 Risk Ratio (M-H, Fixed, 95% CI) 0.86 [0.53, 1.38]

17 Augmentation using

Syntocinon

1 322 Risk Ratio (M-H, Fixed, 95% CI) 1.31 [0.92, 1.85]

18 Other pain management 1 322 Risk Ratio (M-H, Fixed, 95% CI) 0.85 [0.58, 1.24]

19 Epidural 1 322 Risk Ratio (M-H, Fixed, 95% CI) 1.26 [1.00, 1.57]

20 Episiotomy 1 322 Risk Ratio (M-H, Fixed, 95% CI) 0.74 [0.26, 2.09]

21 Spontaneous vaginal birth 1 322 Risk Ratio (M-H, Fixed, 95% CI) 0.96 [0.80, 1.15]
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22 Caesarean section 2 842 Risk Ratio (M-H, Fixed, 95% CI) 0.83 [0.68, 1.02]

22.1 Individual-randomised 1 322 Risk Ratio (M-H, Fixed, 95% CI) 0.93 [0.60, 1.44]

22.2 Cluster-randomised 1 520 Risk Ratio (M-H, Fixed, 95% CI) 0.80 [0.64, 1.01]

23 Operative vaginal birth 1 322 Risk Ratio (M-H, Fixed, 95% CI) 1.83 [0.75, 4.48]

24 Depression using component

of CES-D instrument in third

trimester

1 934 Mean Difference (IV, Fixed, 95% CI) -0.20 [-1.97, 1.57]

25 Depression using component of

CES-D instrument 6 months’

postpartum

1 787 Mean Difference (IV, Fixed, 95% CI) -0.07 [-1.86, 1.72]

26 Depression using component

of CES-D instrument 12

months’ postpartum

1 840 Mean Difference (IV, Fixed, 95% CI) 0.10 [-3.50, 3.70]

27 Stress using PSS at 6 months’

postpartum

1 787 Mean Difference (IV, Fixed, 95% CI) -0.40 [-1.97, 1.17]

28 Stress using PSS at 12 months’

postpartum

1 840 Mean Difference (IV, Fixed, 95% CI) 0.24 [-2.81, 3.29]

29 Duration of exclusive

breastfeeding

0 0 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

30 Attendance at antenatal care

(number of sessions)

1 407 Mean Difference (IV, Fixed, 95% CI) 1.15 [0.52, 1.78]

Analysis 1.1. Comparison 1 Group antenatal care versus individual antenatal care (adjusted data), Outcome

1 Preterm birth.

Review: Group versus conventional antenatal care for women

Comparison: 1 Group antenatal care versus individual antenatal care (adjusted data)

Outcome: 1 Preterm birth

Study or subgroup Group antenatal care

Individual
antenatal

care Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

1 Individual-randomised

Ickovics 2007a 61/623 51/370 64.9 % 0.71 [ 0.50, 1.01 ]

Kennedy 2011 10/162 7/160 7.1 % 1.41 [ 0.55, 3.62 ]

Subtotal (95% CI) 785 530 72.1 % 0.78 [ 0.56, 1.08 ]

Total events: 71 (Group antenatal care), 58 (Individual antenatal care)

Heterogeneity: Chi2 = 1.80, df = 1 (P = 0.18); I2 =44%

Test for overall effect: Z = 1.50 (P = 0.13)

2 Cluster-randomised

Jafari 2010 19/292 27/281 27.9 % 0.68 [ 0.39, 1.19 ]

0.01 0.1 1 10 100

Favours group care Favours individual care

(Continued . . . )
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(. . . Continued)

Study or subgroup Group antenatal care

Individual
antenatal

care Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Subtotal (95% CI) 292 281 27.9 % 0.68 [ 0.39, 1.19 ]

Total events: 19 (Group antenatal care), 27 (Individual antenatal care)

Heterogeneity: not applicable

Test for overall effect: Z = 1.36 (P = 0.18)

Total (95% CI) 1077 811 100.0 % 0.75 [ 0.57, 1.00 ]

Total events: 90 (Group antenatal care), 85 (Individual antenatal care)

Heterogeneity: Chi2 = 1.95, df = 2 (P = 0.38); I2 =0.0%

Test for overall effect: Z = 1.99 (P = 0.047)

Test for subgroup differences: Chi2 = 0.18, df = 1 (P = 0.67), I2 =0.0%

0.01 0.1 1 10 100

Favours group care Favours individual care

Analysis 1.2. Comparison 1 Group antenatal care versus individual antenatal care (adjusted data), Outcome

2 Gestational age.

Review: Group versus conventional antenatal care for women

Comparison: 1 Group antenatal care versus individual antenatal care (adjusted data)

Outcome: 2 Gestational age

Study or subgroup Group antenatal care

Individual
antenatal

care
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 Individual-randomised

Ickovics 2007a 623 39.1 (2.8) 370 38.9 (2.5) 45.5 % 0.20 [ -0.14, 0.54 ]

Kennedy 2011 162 39.2 (1.6) 160 39.1 (2.5) 24.4 % 0.10 [ -0.36, 0.56 ]

Subtotal (95% CI) 785 530 69.9 % 0.17 [ -0.11, 0.44 ]

Heterogeneity: Chi2 = 0.12, df = 1 (P = 0.73); I2 =0.0%

Test for overall effect: Z = 1.19 (P = 0.23)

2 Cluster-randomised

Jafari 2010 245 39.1 (2.1) 235 38.7 (2.5) 30.1 % 0.40 [ -0.01, 0.81 ]

Subtotal (95% CI) 245 235 30.1 % 0.40 [ -0.01, 0.81 ]

-100 -50 0 50 100

Favours group care Favours individual care

(Continued . . . )
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(. . . Continued)

Study or subgroup Group antenatal care

Individual
antenatal

care
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

Heterogeneity: not applicable

Test for overall effect: Z = 1.89 (P = 0.058)

Total (95% CI) 1030 765 100.0 % 0.24 [ 0.01, 0.46 ]

Heterogeneity: Chi2 = 0.98, df = 2 (P = 0.61); I2 =0.0%

Test for overall effect: Z = 2.04 (P = 0.042)

Test for subgroup differences: Chi2 = 0.87, df = 1 (P = 0.35), I2 =0.0%

-100 -50 0 50 100

Favours group care Favours individual care

Analysis 1.3. Comparison 1 Group antenatal care versus individual antenatal care (adjusted data), Outcome

3 Low birthweight.

Review: Group versus conventional antenatal care for women

Comparison: 1 Group antenatal care versus individual antenatal care (adjusted data)

Outcome: 3 Low birthweight

Study or subgroup Group antenatal care

Individual
antenatal

care Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

1 Individual-randomised

Ickovics 2007a 70/623 40/370 59.2 % 1.04 [ 0.72, 1.50 ]

Kennedy 2011 6/162 6/160 7.1 % 0.99 [ 0.33, 3.00 ]

Subtotal (95% CI) 785 530 66.3 % 1.03 [ 0.73, 1.46 ]

Total events: 76 (Group antenatal care), 46 (Individual antenatal care)

Heterogeneity: Chi2 = 0.01, df = 1 (P = 0.93); I2 =0.0%

Test for overall effect: Z = 0.19 (P = 0.85)

2 Cluster-randomised

Jafari 2010 20/316 28/304 33.7 % 0.69 [ 0.40, 1.19 ]

Subtotal (95% CI) 316 304 33.7 % 0.69 [ 0.40, 1.19 ]

Total events: 20 (Group antenatal care), 28 (Individual antenatal care)

Heterogeneity: not applicable

0.01 0.1 1 10 100

Favours group care Favours individual care
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(. . . Continued)

Study or subgroup Group antenatal care

Individual
antenatal

care Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Test for overall effect: Z = 1.33 (P = 0.18)

Total (95% CI) 1101 834 100.0 % 0.92 [ 0.68, 1.23 ]

Total events: 96 (Group antenatal care), 74 (Individual antenatal care)

Heterogeneity: Chi2 = 1.52, df = 2 (P = 0.47); I2 =0.0%

Test for overall effect: Z = 0.58 (P = 0.56)

Test for subgroup differences: Chi2 = 1.51, df = 1 (P = 0.22), I2 =34%

0.01 0.1 1 10 100

Favours group care Favours individual care

Analysis 1.4. Comparison 1 Group antenatal care versus individual antenatal care (adjusted data), Outcome

4 Small-for-gestational age.

Review: Group versus conventional antenatal care for women

Comparison: 1 Group antenatal care versus individual antenatal care (adjusted data)

Outcome: 4 Small-for-gestational age

Study or subgroup Group antenatal care

Individual
antenatal

care Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

1 Individual-randomised

Ickovics 2007a 89/623 56/370 90.8 % 0.94 [ 0.69, 1.29 ]

Subtotal (95% CI) 623 370 90.8 % 0.94 [ 0.69, 1.29 ]

Total events: 89 (Group antenatal care), 56 (Individual antenatal care)

Heterogeneity: not applicable

Test for overall effect: Z = 0.37 (P = 0.71)

2 Cluster-randomised

Jafari 2010 5/245 7/235 9.2 % 0.69 [ 0.22, 2.13 ]

Subtotal (95% CI) 245 235 9.2 % 0.69 [ 0.22, 2.13 ]

Total events: 5 (Group antenatal care), 7 (Individual antenatal care)

Heterogeneity: not applicable

Test for overall effect: Z = 0.65 (P = 0.51)

Total (95% CI) 868 605 100.0 % 0.92 [ 0.68, 1.24 ]

0.01 0.1 1 10 100

Favours group care Favours individual care

(Continued . . . )
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(. . . Continued)

Study or subgroup Group antenatal care

Individual
antenatal

care Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Total events: 94 (Group antenatal care), 63 (Individual antenatal care)

Heterogeneity: Chi2 = 0.29, df = 1 (P = 0.59); I2 =0.0%

Test for overall effect: Z = 0.55 (P = 0.58)

Test for subgroup differences: Chi2 = 0.29, df = 1 (P = 0.59), I2 =0.0%

0.01 0.1 1 10 100

Favours group care Favours individual care

Analysis 1.5. Comparison 1 Group antenatal care versus individual antenatal care (adjusted data), Outcome

5 Perinatal mortality.

Review: Group versus conventional antenatal care for women

Comparison: 1 Group antenatal care versus individual antenatal care (adjusted data)

Outcome: 5 Perinatal mortality

Study or subgroup Group antenatal care

Individual
antenatal

care Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

1 Individual-randomised

Ickovics 2007a 8/623 8/370 49.6 % 0.59 [ 0.22, 1.57 ]

Kennedy 2011 0/162 0/160 Not estimable

Subtotal (95% CI) 785 530 49.6 % 0.59 [ 0.22, 1.57 ]

Total events: 8 (Group antenatal care), 8 (Individual antenatal care)

Heterogeneity: not applicable

Test for overall effect: Z = 1.05 (P = 0.29)

2 Cluster-randomised

Jafari 2010 7/320 10/308 50.4 % 0.67 [ 0.26, 1.75 ]

Subtotal (95% CI) 320 308 50.4 % 0.67 [ 0.26, 1.75 ]

Total events: 7 (Group antenatal care), 10 (Individual antenatal care)

Heterogeneity: not applicable

Test for overall effect: Z = 0.81 (P = 0.42)

Total (95% CI) 1105 838 100.0 % 0.63 [ 0.32, 1.25 ]
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(. . . Continued)

Study or subgroup Group antenatal care

Individual
antenatal

care Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Total events: 15 (Group antenatal care), 18 (Individual antenatal care)

Heterogeneity: Chi2 = 0.03, df = 1 (P = 0.86); I2 =0.0%

Test for overall effect: Z = 1.31 (P = 0.19)

Test for subgroup differences: Chi2 = 0.03, df = 1 (P = 0.86), I2 =0.0%

0.01 0.1 1 10 100

Favours group care Favours individual care

Analysis 1.6. Comparison 1 Group antenatal care versus individual antenatal care (adjusted data), Outcome

6 Birthweight.

Review: Group versus conventional antenatal care for women

Comparison: 1 Group antenatal care versus individual antenatal care (adjusted data)

Outcome: 6 Birthweight

Study or subgroup Group antenatal care

Individual
antenatal

care
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

1 Individual-randomised

Ickovics 2007a 623 3160 (626.3) 370 3111 (636.8) 38.2 % 49.00 [ -32.42, 130.42 ]

Kennedy 2011 162 3329.2 (598.8) 160 3397.3 (540.6) 24.7 % -68.10 [ -192.68, 56.48 ]

Subtotal (95% CI) 785 530 62.9 % 0.33 [ -112.78, 113.44 ]

Heterogeneity: Tau2 = 3973.46; Chi2 = 2.38, df = 1 (P = 0.12); I2 =58%

Test for overall effect: Z = 0.01 (P = 1.0)

2 Cluster-randomised

Jafari 2010 316 3248.1 (473.9) 304 3160.3 (590.1) 37.1 % 87.80 [ 3.36, 172.24 ]

Subtotal (95% CI) 316 304 37.1 % 87.80 [ 3.36, 172.24 ]

Heterogeneity: not applicable

Test for overall effect: Z = 2.04 (P = 0.042)

Total (95% CI) 1101 834 100.0 % 34.46 [ -44.32, 113.24 ]

Heterogeneity: Tau2 = 2501.35; Chi2 = 4.16, df = 2 (P = 0.13); I2 =52%

Test for overall effect: Z = 0.86 (P = 0.39)

Test for subgroup differences: Chi2 = 1.48, df = 1 (P = 0.22), I2 =32%
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Analysis 1.7. Comparison 1 Group antenatal care versus individual antenatal care (adjusted data), Outcome

7 Inadequate antenatal care.

Review: Group versus conventional antenatal care for women

Comparison: 1 Group antenatal care versus individual antenatal care (adjusted data)

Outcome: 7 Inadequate antenatal care

Study or subgroup Group antenatal care

Individual
antenatal

care Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Ickovics 2007a 166/623 122/370 100.0 % 0.81 [ 0.66, 0.98 ]

Total (95% CI) 623 370 100.0 % 0.81 [ 0.66, 0.98 ]

Total events: 166 (Group antenatal care), 122 (Individual antenatal care)

Heterogeneity: not applicable

Test for overall effect: Z = 2.14 (P = 0.032)

Test for subgroup differences: Not applicable
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Analysis 1.8. Comparison 1 Group antenatal care versus individual antenatal care (adjusted data), Outcome

8 Neonatal intensive care unit admission (not pre-specified).

Review: Group versus conventional antenatal care for women

Comparison: 1 Group antenatal care versus individual antenatal care (adjusted data)

Outcome: 8 Neonatal intensive care unit admission (not pre-specified)

Study or subgroup Group antenatal care

Individual
antenatal

care Risk Ratio Weight Risk Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

Ickovics 2007a 53/623 29/370 66.5 % 1.09 [ 0.70, 1.68 ]

Kennedy 2011 11/162 4/160 33.5 % 2.72 [ 0.88, 8.35 ]

Total (95% CI) 785 530 100.0 % 1.48 [ 0.63, 3.45 ]

Total events: 64 (Group antenatal care), 33 (Individual antenatal care)

Heterogeneity: Tau2 = 0.23; Chi2 = 2.24, df = 1 (P = 0.13); I2 =55%

Test for overall effect: Z = 0.90 (P = 0.37)

Test for subgroup differences: Not applicable
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Analysis 1.9. Comparison 1 Group antenatal care versus individual antenatal care (adjusted data), Outcome

9 Apgar at 5 minutes.

Review: Group versus conventional antenatal care for women

Comparison: 1 Group antenatal care versus individual antenatal care (adjusted data)

Outcome: 9 Apgar at 5 minutes

Study or subgroup Group antenatal care

Individual
antenatal

care
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

1 Individual-randomised

Ickovics 2007a 623 8.8 (1.1) 370 8.8 (1) 66.9 % 0.0 [ -0.13, 0.13 ]

Kennedy 2011 162 8.8 (0) 160 8.9 (0) Not estimable

Subtotal (95% CI) 785 530 66.9 % 0.0 [ -0.13, 0.13 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.0 (P = 1.0)

2 Cluster-randomised

Jafari 2010 316 9.6 (1.1) 304 9.5 (1.3) 33.1 % 0.10 [ -0.09, 0.29 ]

Subtotal (95% CI) 316 304 33.1 % 0.10 [ -0.09, 0.29 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.03 (P = 0.30)

Total (95% CI) 1101 834 100.0 % 0.03 [ -0.08, 0.14 ]

Heterogeneity: Chi2 = 0.71, df = 1 (P = 0.40); I2 =0.0%

Test for overall effect: Z = 0.59 (P = 0.55)

Test for subgroup differences: Chi2 = 0.71, df = 1 (P = 0.40), I2 =0.0%
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Analysis 1.10. Comparison 1 Group antenatal care versus individual antenatal care (adjusted data),

Outcome 10 Breastfeeding initiation.

Review: Group versus conventional antenatal care for women

Comparison: 1 Group antenatal care versus individual antenatal care (adjusted data)

Outcome: 10 Breastfeeding initiation

Study or subgroup Group antenatal care

Individual
antenatal

care Risk Ratio Weight Risk Ratio

n/N n/N

M-
H,Random,95%

CI

M-
H,Random,95%

CI

1 Individual-randomised

Ickovics 2007a 414/623 202/370 28.4 % 1.22 [ 1.09, 1.36 ]

Kennedy 2011 152/162 150/160 35.2 % 1.00 [ 0.95, 1.06 ]

Subtotal (95% CI) 785 530 63.6 % 1.10 [ 0.83, 1.46 ]

Total events: 566 (Group antenatal care), 352 (Individual antenatal care)

Heterogeneity: Tau2 = 0.04; Chi2 = 21.17, df = 1 (P<0.00001); I2 =95%

Test for overall effect: Z = 0.67 (P = 0.50)

2 Cluster-randomised

Jafari 2010 304/320 279/308 36.4 % 1.05 [ 1.00, 1.10 ]

Subtotal (95% CI) 320 308 36.4 % 1.05 [ 1.00, 1.10 ]

Total events: 304 (Group antenatal care), 279 (Individual antenatal care)

Heterogeneity: not applicable

Test for overall effect: Z = 2.12 (P = 0.034)

Total (95% CI) 1105 838 100.0 % 1.08 [ 0.96, 1.20 ]

Total events: 870 (Group antenatal care), 631 (Individual antenatal care)

Heterogeneity: Tau2 = 0.01; Chi2 = 18.82, df = 2 (P = 0.00008); I2 =89%

Test for overall effect: Z = 1.28 (P = 0.20)

Test for subgroup differences: Chi2 = 0.11, df = 1 (P = 0.74), I2 =0.0%
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Analysis 1.11. Comparison 1 Group antenatal care versus individual antenatal care (adjusted data),

Outcome 11 Antenatal knowledge.

Review: Group versus conventional antenatal care for women

Comparison: 1 Group antenatal care versus individual antenatal care (adjusted data)

Outcome: 11 Antenatal knowledge

Study or subgroup Group antenatal care

Individual
antenatal

care
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

Ickovics 2007a 623 41.1 (7.3) 370 38.5 (6.8) 100.0 % 2.60 [ 1.70, 3.50 ]

Total (95% CI) 623 370 100.0 % 2.60 [ 1.70, 3.50 ]

Heterogeneity: not applicable

Test for overall effect: Z = 5.67 (P < 0.00001)

Test for subgroup differences: Not applicable
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Analysis 1.12. Comparison 1 Group antenatal care versus individual antenatal care (adjusted data),

Outcome 12 Antenatal distress.

Review: Group versus conventional antenatal care for women

Comparison: 1 Group antenatal care versus individual antenatal care (adjusted data)

Outcome: 12 Antenatal distress

Study or subgroup Group antenatal care

Individual
antenatal

care
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

Ickovics 2007a 623 12.43 (7) 370 12.93 (7.1) 100.0 % -0.50 [ -1.41, 0.41 ]

Total (95% CI) 623 370 100.0 % -0.50 [ -1.41, 0.41 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.08 (P = 0.28)

Test for subgroup differences: Not applicable
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Analysis 1.13. Comparison 1 Group antenatal care versus individual antenatal care (adjusted data),

Outcome 13 Readiness for labour and birth.

Review: Group versus conventional antenatal care for women

Comparison: 1 Group antenatal care versus individual antenatal care (adjusted data)

Outcome: 13 Readiness for labour and birth

Study or subgroup Group antenatal care

Individual
antenatal

care
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

Ickovics 2007a 623 76.2 (30.6) 370 68.6 (33.2) 100.0 % 7.60 [ 3.45, 11.75 ]

Total (95% CI) 623 370 100.0 % 7.60 [ 3.45, 11.75 ]

Heterogeneity: not applicable

Test for overall effect: Z = 3.59 (P = 0.00033)

Test for subgroup differences: Not applicable
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Analysis 1.14. Comparison 1 Group antenatal care versus individual antenatal care (adjusted data),

Outcome 14 Readiness for infant care.

Review: Group versus conventional antenatal care for women

Comparison: 1 Group antenatal care versus individual antenatal care (adjusted data)

Outcome: 14 Readiness for infant care

Study or subgroup Group antenatal care

Individual
antenatal

care
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

Ickovics 2007a 623 90 (21.9) 370 86.9 (26) 100.0 % 3.10 [ -0.06, 6.26 ]

Total (95% CI) 623 370 100.0 % 3.10 [ -0.06, 6.26 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.92 (P = 0.054)

Test for subgroup differences: Not applicable
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Analysis 1.15. Comparison 1 Group antenatal care versus individual antenatal care (adjusted data),

Outcome 15 Satisfaction with antenatal care.

Review: Group versus conventional antenatal care for women

Comparison: 1 Group antenatal care versus individual antenatal care (adjusted data)

Outcome: 15 Satisfaction with antenatal care

Study or subgroup Group antenatal care

Individual
antenatal

care
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

Ickovics 2007a 623 113.3 (13.3) 370 108.4 (14.4) 100.0 % 4.90 [ 3.10, 6.70 ]

Total (95% CI) 623 370 100.0 % 4.90 [ 3.10, 6.70 ]

Heterogeneity: not applicable

Test for overall effect: Z = 5.33 (P < 0.00001)

Test for subgroup differences: Not applicable

-100 -50 0 50 100

Favours Individual care Favours group care

Analysis 1.16. Comparison 1 Group antenatal care versus individual antenatal care (adjusted data),

Outcome 16 Induction of labour.

Review: Group versus conventional antenatal care for women

Comparison: 1 Group antenatal care versus individual antenatal care (adjusted data)

Outcome: 16 Induction of labour

Study or subgroup Group antenatal care

Individual
antenatal

care Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Kennedy 2011 26/162 30/160 100.0 % 0.86 [ 0.53, 1.38 ]

Total (95% CI) 162 160 100.0 % 0.86 [ 0.53, 1.38 ]

Total events: 26 (Group antenatal care), 30 (Individual antenatal care)

Heterogeneity: not applicable

Test for overall effect: Z = 0.64 (P = 0.52)

Test for subgroup differences: Not applicable

0.01 0.1 1 10 100

Favours group care Favours individual care

46Group versus conventional antenatal care for women (Review)

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Analysis 1.17. Comparison 1 Group antenatal care versus individual antenatal care (adjusted data),

Outcome 17 Augmentation using Syntocinon.

Review: Group versus conventional antenatal care for women

Comparison: 1 Group antenatal care versus individual antenatal care (adjusted data)

Outcome: 17 Augmentation using Syntocinon

Study or subgroup Group antenatal care

Individual
antenatal

care Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Kennedy 2011 53/162 40/160 100.0 % 1.31 [ 0.92, 1.85 ]

Total (95% CI) 162 160 100.0 % 1.31 [ 0.92, 1.85 ]

Total events: 53 (Group antenatal care), 40 (Individual antenatal care)

Heterogeneity: not applicable

Test for overall effect: Z = 1.52 (P = 0.13)

Test for subgroup differences: Not applicable
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Analysis 1.18. Comparison 1 Group antenatal care versus individual antenatal care (adjusted data),

Outcome 18 Other pain management.

Review: Group versus conventional antenatal care for women

Comparison: 1 Group antenatal care versus individual antenatal care (adjusted data)

Outcome: 18 Other pain management

Study or subgroup Group antenatal care

Individual
antenatal

care Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Kennedy 2011 37/162 43/160 100.0 % 0.85 [ 0.58, 1.24 ]

Total (95% CI) 162 160 100.0 % 0.85 [ 0.58, 1.24 ]

Total events: 37 (Group antenatal care), 43 (Individual antenatal care)

Heterogeneity: not applicable

Test for overall effect: Z = 0.84 (P = 0.40)

Test for subgroup differences: Not applicable
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Analysis 1.19. Comparison 1 Group antenatal care versus individual antenatal care (adjusted data),

Outcome 19 Epidural.

Review: Group versus conventional antenatal care for women

Comparison: 1 Group antenatal care versus individual antenatal care (adjusted data)

Outcome: 19 Epidural

Study or subgroup Group antenatal care

Individual
antenatal

care Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Kennedy 2011 89/162 70/160 100.0 % 1.26 [ 1.00, 1.57 ]

Total (95% CI) 162 160 100.0 % 1.26 [ 1.00, 1.57 ]

Total events: 89 (Group antenatal care), 70 (Individual antenatal care)

Heterogeneity: not applicable

Test for overall effect: Z = 1.99 (P = 0.047)

Test for subgroup differences: Not applicable

0.01 0.1 1 10 100

Favours group care Favours individual care

48Group versus conventional antenatal care for women (Review)

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Analysis 1.20. Comparison 1 Group antenatal care versus individual antenatal care (adjusted data),

Outcome 20 Episiotomy.

Review: Group versus conventional antenatal care for women

Comparison: 1 Group antenatal care versus individual antenatal care (adjusted data)

Outcome: 20 Episiotomy

Study or subgroup Group antenatal care

Individual
antenatal

care Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Kennedy 2011 6/162 8/160 100.0 % 0.74 [ 0.26, 2.09 ]

Total (95% CI) 162 160 100.0 % 0.74 [ 0.26, 2.09 ]

Total events: 6 (Group antenatal care), 8 (Individual antenatal care)

Heterogeneity: not applicable

Test for overall effect: Z = 0.57 (P = 0.57)

Test for subgroup differences: Not applicable
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Analysis 1.21. Comparison 1 Group antenatal care versus individual antenatal care (adjusted data),

Outcome 21 Spontaneous vaginal birth.

Review: Group versus conventional antenatal care for women

Comparison: 1 Group antenatal care versus individual antenatal care (adjusted data)

Outcome: 21 Spontaneous vaginal birth

Study or subgroup Group antenatal care

Individual
antenatal

care Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Kennedy 2011 94/162 97/160 100.0 % 0.96 [ 0.80, 1.15 ]

Total (95% CI) 162 160 100.0 % 0.96 [ 0.80, 1.15 ]

Total events: 94 (Group antenatal care), 97 (Individual antenatal care)

Heterogeneity: not applicable

Test for overall effect: Z = 0.47 (P = 0.63)

Test for subgroup differences: Not applicable
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Analysis 1.22. Comparison 1 Group antenatal care versus individual antenatal care (adjusted data),

Outcome 22 Caesarean section.

Review: Group versus conventional antenatal care for women

Comparison: 1 Group antenatal care versus individual antenatal care (adjusted data)

Outcome: 22 Caesarean section

Study or subgroup Group antenatal care

Individual
antenatal

care Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

1 Individual-randomised

Kennedy 2011 31/162 33/160 23.9 % 0.93 [ 0.60, 1.44 ]

Subtotal (95% CI) 162 160 23.9 % 0.93 [ 0.60, 1.44 ]

Total events: 31 (Group antenatal care), 33 (Individual antenatal care)

Heterogeneity: not applicable

Test for overall effect: Z = 0.33 (P = 0.74)

2 Cluster-randomised

Jafari 2010 87/265 104/255 76.1 % 0.80 [ 0.64, 1.01 ]

Subtotal (95% CI) 265 255 76.1 % 0.80 [ 0.64, 1.01 ]

Total events: 87 (Group antenatal care), 104 (Individual antenatal care)

Heterogeneity: not applicable

Test for overall effect: Z = 1.87 (P = 0.061)

Total (95% CI) 427 415 100.0 % 0.83 [ 0.68, 1.02 ]

Total events: 118 (Group antenatal care), 137 (Individual antenatal care)

Heterogeneity: Chi2 = 0.32, df = 1 (P = 0.57); I2 =0.0%

Test for overall effect: Z = 1.75 (P = 0.080)

Test for subgroup differences: Chi2 = 0.32, df = 1 (P = 0.57), I2 =0.0%
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Analysis 1.23. Comparison 1 Group antenatal care versus individual antenatal care (adjusted data),

Outcome 23 Operative vaginal birth.

Review: Group versus conventional antenatal care for women

Comparison: 1 Group antenatal care versus individual antenatal care (adjusted data)

Outcome: 23 Operative vaginal birth

Study or subgroup Group antenatal care

Individual
antenatal

care Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Kennedy 2011 13/162 7/160 100.0 % 1.83 [ 0.75, 4.48 ]

Total (95% CI) 162 160 100.0 % 1.83 [ 0.75, 4.48 ]

Total events: 13 (Group antenatal care), 7 (Individual antenatal care)

Heterogeneity: not applicable

Test for overall effect: Z = 1.33 (P = 0.18)

Test for subgroup differences: Not applicable
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Analysis 1.24. Comparison 1 Group antenatal care versus individual antenatal care (adjusted data),

Outcome 24 Depression using component of CES-D instrument in third trimester.

Review: Group versus conventional antenatal care for women

Comparison: 1 Group antenatal care versus individual antenatal care (adjusted data)

Outcome: 24 Depression using component of CES-D instrument in third trimester

Study or subgroup Group antenatal care

Individual
antenatal

care
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

Ickovics 2007a (1) 579 12.1 (15.3999) 355 12.3 (12.0585) 100.0 % -0.20 [ -1.97, 1.57 ]

Total (95% CI) 579 355 100.0 % -0.20 [ -1.97, 1.57 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.22 (P = 0.83)

Test for subgroup differences: Not applicable
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(1) Center for Epidemiologic Studies Depression Scale (CES-D)

Analysis 1.25. Comparison 1 Group antenatal care versus individual antenatal care (adjusted data),

Outcome 25 Depression using component of CES-D instrument 6 months’ postpartum.

Review: Group versus conventional antenatal care for women

Comparison: 1 Group antenatal care versus individual antenatal care (adjusted data)

Outcome: 25 Depression using component of CES-D instrument 6 months’ postpartum

Study or subgroup Group antenatal care

Individual
antenatal

care
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

Ickovics 2007a (1) 491 9.73 (14.403) 296 9.8 (11.011) 100.0 % -0.07 [ -1.86, 1.72 ]

Total (95% CI) 491 296 100.0 % -0.07 [ -1.86, 1.72 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.08 (P = 0.94)

Test for subgroup differences: Not applicable
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Analysis 1.26. Comparison 1 Group antenatal care versus individual antenatal care (adjusted data),

Outcome 26 Depression using component of CES-D instrument 12 months’ postpartum.

Review: Group versus conventional antenatal care for women

Comparison: 1 Group antenatal care versus individual antenatal care (adjusted data)

Outcome: 26 Depression using component of CES-D instrument 12 months’ postpartum

Study or subgroup Group antenatal care

Individual
antenatal

care
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

Ickovics 2007a (1) 534 9.4 (30.041) 306 9.3 (22.7407) 100.0 % 0.10 [ -3.50, 3.70 ]

Total (95% CI) 534 306 100.0 % 0.10 [ -3.50, 3.70 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.05 (P = 0.96)

Test for subgroup differences: Not applicable
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(1) Center for Epidemiologic Studies Depression Scale (CES-D)

Analysis 1.27. Comparison 1 Group antenatal care versus individual antenatal care (adjusted data),

Outcome 27 Stress using PSS at 6 months’ postpartum.

Review: Group versus conventional antenatal care for women

Comparison: 1 Group antenatal care versus individual antenatal care (adjusted data)

Outcome: 27 Stress using PSS at 6 months’ postpartum

Study or subgroup Group antenatal care

Individual
antenatal

care
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

Ickovics 2007a 491 15.5 (12.6304) 296 15.9 (9.6346) 100.0 % -0.40 [ -1.97, 1.17 ]

Total (95% CI) 491 296 100.0 % -0.40 [ -1.97, 1.17 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.50 (P = 0.62)

Test for subgroup differences: Not applicable

-0.5 -0.25 0 0.25 0.5

Favours group care Favours individual care
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Analysis 1.28. Comparison 1 Group antenatal care versus individual antenatal care (adjusted data),

Outcome 28 Stress using PSS at 12 months’ postpartum.

Review: Group versus conventional antenatal care for women

Comparison: 1 Group antenatal care versus individual antenatal care (adjusted data)

Outcome: 28 Stress using PSS at 12 months’ postpartum

Study or subgroup Group antenatal care

Individual
antenatal

care
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

Ickovics 2007a 534 14.84 (25.4193) 306 14.6 (19.2421) 100.0 % 0.24 [ -2.81, 3.29 ]

Total (95% CI) 534 306 100.0 % 0.24 [ -2.81, 3.29 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.15 (P = 0.88)

Test for subgroup differences: Not applicable

-1 -0.5 0 0.5 1

Favours group care Favours individual care

Analysis 1.30. Comparison 1 Group antenatal care versus individual antenatal care (adjusted data),

Outcome 30 Attendance at antenatal care (number of sessions).

Review: Group versus conventional antenatal care for women

Comparison: 1 Group antenatal care versus individual antenatal care (adjusted data)

Outcome: 30 Attendance at antenatal care (number of sessions)

Study or subgroup Group antenatal care

Individual
antenatal

care
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

Andersson 2013 228 9.32 (3.44) 179 8.17 (2.99) 100.0 % 1.15 [ 0.52, 1.78 ]

Total (95% CI) 228 179 100.0 % 1.15 [ 0.52, 1.78 ]

Heterogeneity: not applicable

Test for overall effect: Z = 3.60 (P = 0.00031)

Test for subgroup differences: Not applicable
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A D D I T I O N A L T A B L E S

Table 1. Adjustment of outcome data for effects of cluster randomisation

Outcome Cluster size and ICC Original data: group care Original data: conventional care

Preterm birth 47.43 cluster size. ICC 0.002 21/320 30/308

Gestational age 47.43 cluster size. ICC 0.0065.

No ICC was provided for gesta-

tional age; data were adjusted us-

ing the ICC for small-for-gesta-

tional age. Only the sample size

was adjusted

320 308

Small-for-gestational age 47.43 cluster size. ICC 0.0065 7/320 9/308

Birthweight 47.43 cluster size. ICC 0.0003.

No ICC was provided for birth-

weight; data were adjusted us-

ing the ICC for low birthweight.

Only the sample size was adjusted

320 308

Low birthweight 47.43 cluster size. ICC 0.0003 20/320 28/308

Apgar at 5 minutes 47.43 cluster size. ICC 0.0003.

No ICC was provided for Ap-

gar at 5 minutes; data were ad-

justed using the ICC for Apgar at

1 minute. Only the sample size

was adjusted

320 308

Breastfeeding Initiation No relevant ICC was available;

data were not adjusted

n/a n/a

Caesarean section 47.43 cluster size. ICC 0.0044.

No ICC was provided for CS;

data were adjusted using the ICC

for elective CS

105/320 126/308

Perinatal mortality 47.43 cluster size. ICC -0.00006.

Effect of the adjustment was zero

7/320 10/308

All Jafari 2010 data were adjusted according to WHO ANOVA ICCs provided in Piaggio 2001.
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W H A T ’ S N E W

Last assessed as up-to-date: 31 October 2014.

Date Event Description

18 July 2014 New citation required but conclusions have not changed Review updated.

18 July 2014 New search has been performed The search was updated and 2 new trials were in-

cluded (Andersson 2013; Jafari 2010). Four new trials

were excluded (Ford 2001; Koushede 2013; Leung 2012;

Salmela-Aro 2012). Methods were updated and a ’Sum-

mary of findings’ table was added

C O N T R I B U T I O N S O F A U T H O R S

For the 2014 review update, Christine Catling is the contact person. She is the guarantor and takes primary responsibility for the

conduct of the review. She assisted in assessing papers for inclusion/exclusion, ensuring methodological quality and writing the results

and discussion.

Nancy Medley adjusted and entered the cluster-randomised trial data, edited the text and prepared the ’Summary of findings’ table.

Maralyn Foureur had a primary role in assessing papers for inclusion/exclusion and commented on drafts of the protocol and the review.

Clare Ryan had a primary role in writing the protocol and in updating the literature review.

Alison Teate provided a clinical and practical perspective to the protocol development, and had a primary role in assessing papers for

inclusion/exclusion.

Nicky Leap conceived of the review with Caroline Homer and provided a clinical and practical perspective.

Caroline Homer is responsible for conceiving of the review and designing and coordinating the protocol and the first published version

of this review (Homer 2012).

D E C L A R A T I O N S O F I N T E R E S T

A Teate, N Leap and CSE Homer have undertaken a pilot study of group antenatal care using CenteringPregnancy principles (Teate

2011). This was done in collaboration with Professor Schindler-Rising, the founder of Centering Pregnancy in the USA, and a co-

author and advisor for both trials in this review. Professor Schindler-Rising was not involved in this review, and her assistance did not

influence the methodology or findings. Professor Foureur is also a co-author in ongoing research on group antenatal care for women

with obesity (Davis 2012).
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Primary and secondary outcomes were predetermined as described. Neonatal intensive care unit (NICU) admission was added as an

outcome to the review.
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