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Abstract 
Background: Antenatal care is a priority form of preventive medicine for the wellbeing of the mother and 

baby, it is traditionally provided on one-to-one basis. Emerging evidence suggest beneficial impact of 

group antenatal care. 

Methods: Systematic literature review and meta-analysis of recent (as of 2015) randomized controlled 

trials, investigating impact of group antenatal care compared to individual antenatal care, on objective fetal 

and maternal outcomes, namely: preterm labor, low birth weight, caesarean section rates, initiation of 

breastfeeding, and postpartum depression. Comparisons between group and individual ANC were reported 

as relative risk and mean differences for binary and continuous outcomes respectively, using random 

effects model. 

Results: Systematic PUBMED and EMBASE search resulted in inclusion of seven articles. Meta-analyses 

showed no statistically significant differences in the outcomes of preterm labor (4 studies), low birth 

weight [2 studies), caesarean section rates [2 studies), and mean Edinburgh Postpartum Depression Score 

[2 studies). A significantly higher chance of breast-feeding initiation was observed in the meta-analysis 

including 2 studies (RR = 1.13 [95% CI: 1.03-1.24]; p = 0.01). 

Conclusion: Group antenatal care resulted in higher chance of breastfeeding initiation with a low grade 

certainty of evidence, but had no effect on preterm birth, low birth weight, caesarean section rates, and 

postpartum depression. Group antenatal care was not harmful, but further investigations are needed to 

establish its benefits. 
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Introduction  

Antenatal care (ANC) is one of the priorities for any healthcare system, as it aims to promote 

good health of both the mother and the baby [1], it is considered an important form of preventive 

medicine for their wellbeing [2]. Substantial evidence indicates the importance of ANC, since 

early ANC provides an opportunity to identify and intervene with risk factors [3], and offer 

educational and psychosocial support for the expecting mother [4]. Traditionally, ANC is 

provided by mid-wives or other trained healthcare providers, on a one-to-one basis, and is 

recommended to take place monthly till 28 weeks of gestation, then bi-weekly till 36 weeks [5, 6]. 

This traditional model of care suffers numerous shortcomings, such as the limited time spent 

with the care provider leaving little room to address important educational issues such as 

breastfeeding, contraception, anxiety, and fear experienced by the mother [7]. Furthermore, 

minority and vulnerable ethnic or socioeconomic groups are less likely to receive ANC, due to 

limitations imposed by cost, transportation, or perceived trivial significance of ANC, this 

underutilization of ANC has been associated with adverse perinatal outcomes [2, 8]. 

Consequently, a novel model of providing ANC in groups has emerged, and is being 

implemented in USA and several European countries (1). Several group ANC models exist, and 

with minor differences they incorporate the provision of ANC in groups of 8-12 women, usually 

of similar gestational age, each group session lasts for 1.5 to 2 hours [1, 9]. Models of group ANC 

attempt to incorporate continuity of care, and adopt a woman-centered philosophy [10]. The best 

described and studied model of group ANC the “CenteringPregnancy®” implemented in USA is 

founded on three cornerstones of assessment, education, and support, with a focus on nutrition, 
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exercise, awareness, and particularly social support [7], since 

evidence point out social support as a significant protector 

against post-partum depression [11, 12]. 

Group ANC is reported to have the potential to promote the 

wellbeing of the mother and baby through promoting 

empowerment of women by taking a more active role in their 

own care, and encouraging self-monitoring practices (measuring 

own blood pressure for example), which in turn may increase 

their confidence and alleviate their fear, resulting in a better 

birth experience [1, 13]. 

However, objective maternal and fetal benefits have not been 

rigorously tested [14], with conflicting available evidence. Some 

reports found significant reduction of preterm birth (PTB), and 

increased initiation of breastfeeding compared to traditional 

ANC [15, 16], whereas others failed to establish any differences [17, 

18]. This uncertainty is clearly observed in the statement of the 

American College of Obstetricians and Gynecologists (ACOG) 

about group ANC [19], where they cautiously declare group ANC 

beneficial but do not mandate it.  

Hence, we conducted this systematic literature review and meta-

analysis on recent randomized clinical trials (RCTs) to explore 

possible objective improvement of fetal and maternal outcomes 

due to group ANC. 

 

Methods 

We conducted this systematic literature review and meta-

analysis in alignment with the Preferred Reporting Items for 

Systematic Reviews and Meta-Analyses (PRISMA) guidelines 
[20].  

 

Inclusion and exclusion criteria 

We included only RCTs, and excluded any other study designs 

such as observational studies, we also excluded conference 

proceedings, poster presentations, and qualitative reports. The 

base of randomization in included studies could be the 

individual person or the facility providing the care (cluster 

randomization), however, the unit of analysis must have been 

the individual woman. Included articles must have compared 

group ANC to individual based ANC, accordingly, we excluded 

articles if they compared two different models of group ANC, or 

a group ANC model to itself with the addition of a component. 

Finally, an included article may have been a secondary analysis 

as long as the data was collected in a RCT and the outcome was 

not previously reported in another included article. 

 

Review outcomes 

Included studies must have reported at least one of the review’s 

defined outcomes. The primary outcome was PTB: as a binary 

outcome, defined as gestational age < 37 weeks. Secondary 

outcomes included: Low birth weight (LBW), as a binary 

outcome, defined as less than 2500 grams. Postpartum initiation 

of breastfeeding, as a binary outcome, regardless of the 

postpartum duration at which data was obtained. Occurrence of 

unplanned caesarian section (CS) as a binary outcome. And 

Edinburgh Postnatal Depression Scale (EPDS) as a continuous 

variable, measured 4-6 weeks postpartum. 

 

Search strategy 

We systematically searched PUBMED and EMBASE databases 

for eligible studies, using the search terms: “antenatal care”, ante 

natal care”, “ante-natal care”, “prenatal care”, “pre-natal care”, 

“pre-natal care”, separately and in combination with the term 

“group”. 

To include recent trials, our search was conducted from 

inception to 2015, without restrictions to languages.  

 

Study inclusion and data extraction 

After exclusion of articles by title or abstract and removal of 

duplicates, full texts of potentially eligible articles were 

retrieved. At least two authors reviewed each article 

independently to decide if it met inclusion criteria and to extract 

data on a pre-prepared pro forma. Extracted data included: Sur 

name of first author, study year and country or countries, unit of 

randomization (individual or cluster), description of the 

intervention, inclusion and exclusion criteria, and outcome or 

outcomes of interest reported by the study and their relative 

numerical values. Conflict about inclusion of an article was 

resolved by discussion and consensus among all authors.  

 

Risk of Bias assessment 

Based on the recommendation of the Cochrane Handbook for 

Systematic Reviews of Interventions [21), we utilized RevMan® 

built in risk of bias (RoB) assessment tool. The tool assesses 

RoB in each included study in 7 domains (random sequence 

generation, allocation concealment, blinding of participants, 

blinding of assessors, attrition bias, selective reporting bias, and 

other sources of bias). Each domain can be evaluated as low, 

unclear, or high risk of bias.  

 

Statistical method of meta-analysis 

A meta-analysis was performed for an outcome if at least two 

studies reported that outcome, otherwise, only a descriptive data 

synthesis was presented. In view of the different models of 

group ANC applied in diverse populations identified in our 

literature review of the topic, we anticipating between studies 

heterogeneity. Accordingly, we decided on utilizing random 

effects models for all outcomes of the meta-analyses. We 

reported all comparisons of binary outcomes as relative risk 

(RR), and continuous outcomes as mean difference (MD), along 

with their corresponding 95% confidence interval (CI) and p 

value. 

 

Publication bias assessment 

We performed publication bias assessment only for the primary 

outcome, and graphically presented it as a funnel plot along with 

the corresponding p value of Egger’s test for small study effect, 

for which the null hypothesis is no publication bias. All 

statistical tests and graphs were generated using Review 

Manager (RevMan) [Computer program]. Version 5.3. 

Copenhagen: The Nordic Cochrane Centre, The Cochrane 

Collaboration, 2014. 

 

Results 

Our initial PUBMED search yielded 1519 results, of which 1480 

articles were excluded by title or abstract. The full text of 39 

articles were retrieved and reviewed by authors. Thirty-two 

articles were excluded for various reasons. No unique results 

were obtained from EMBASE search. Seven articles were 

included in the review [22-28]. Figure 1 presents PRISMA flow 

diagram of study inclusion and exclusion.  
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Fig 1: PRISMA flow graph of included studies 

 

Characteristics if included studies 

The included seven RCTs enrolled a total of 12,859 patients 

(6765 women in the intervention arms, and 6094 in the control 

arms). Included studies were conducted in USA [22-26], Rwanda 
[27], Turkey [28], and in both Malawi and Tanzania [24). In four 

studies [22-25] the intervention was the well-established model of 

group ANC “Centering Pregnancy”, it involves groups of 8 to 12 

pregnant patients expected to deliver in the same month, 

scheduled for ten 2- hour Group ANC sessions. 

In two studies [26, 27] group visits were 1.5–2 hours every 2 weeks 

in a continuous cycle through a four-session curriculum focusing 

on pregnancy, diabetes, and mental health. Group visits included 

2–10 women, but group members may change in one study [26). 

The intervention of the last study included in addition to the 

group ANC online educational meetings [28). Table 1 shows the 

characteristics of included studies. 
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Table 1: Characteristics if included studies 
 

Study Country Design Intervention Inclusion Exclusion 

Crockett et al. 

2022 [22] 
USA 

RCT – Single 

center 
Centering Pregnancy 

Age: 14 to 45, singleton, less than 

24 weeks gestation 

Medical or pregnancy complications, 

severe obesity (body mass index of >50 

kg/m2). Anticipated preterm delivery, 

cerclage were excluded. Patients with 

medical, social, or behavioral conditions 

that would preclude group participation. 

Ickovics et al. 

2016 [23] 
USA 

Cluster 

randomized (14 

centers) 

Centering Pregnancy 

+ HIV education 

Age: 14 to 21, less than 24 weeks 

gestation, low risk pregnancy, 

ability to speak English or Spanish. 

 

Patil et al. 

2017 [24] 

Malawi - 

Tanzania 

Multi-center 

randomized pilot 
Centering Pregnancy 

At least 16 years with a pregnancy 

of 20–24 weeks. 
 

Tubay et al. 

2018 [25] 
USA 

RCT, military 

personnel 
Centering Pregnancy 

Age: 18 or more, military personnel 

or dependent of, gestational age 18 

weeks or less. 

Expected to change duty stations during 

the pregnancy, could not read or write 

English. High-risk patients were not 

specifically excluded. 

Mazzoni et al. 

2018 [26] 
USA 

Two-center pilot 

randomized 

4 sessions, 1.5 to 2 

hours, 2 – 10 women. 

Type 2 or gestational diabetes, 

ability to attend group prenatal 

visits at specified days and times, 

randomization at 22 or 32 weeks, or 

initial visit between 24 and 34 

weeks, and ability to give informed 

consent. 

Type 1 diabetes, multiple gestation, 

major fetal anomaly, serious medical or 

psychiatric comorbidity. 

Sayinzoga et a 

2021 [27] 
Rwanda 

Un-blinded 

cluster 

randomized, 36 

centers 

8 to 12 women with 

similar due dates, 

three subsequent 

scheduled group 

antenatal visits at 

eight-week intervals. 

All pregnant women presenting for 

their first antenatal visit 
Unrectified records were excluded 

Boran et al. 

2023 [28] 
Turkey 

Mixed method 

pilot randomized 

GANC + online 

education: Thinking 

healthy program. 8-10 

women. 5 sessions 

Age: 18 years or over; Gestation: 

12-30 weeks, intending to attend all 

5 on-line sessions 

Receiving mental health care or reported 

suicidal ideation. 

 

Risk of bias assessment 

We detected a high RoB with regards to random sequence 

generation in one study [25], because patients were being 

randomized according to odd or even expected month of 

delivery. Allocation concealment had a high RoB in two studies 

[2, 28] because patients were told their allocation group. Unclear 

RoB was judged for all studies except one [28) with regards to 

assessors’ blinding, because it was not clearly stated. Figure 2A 

and B depict the RoB assessment. 

 

 
B: Risk of Bias graph 

 

Fig 2: A: Risk of Bias summary 
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Publication bias assessment 

Figure 3 depicts the contour enhanced funnel plot of publication 

bias for the primary outcome (PTB), the p-value of Egger’s test 

for small study effect was 0.6, indicating that the meta-analysis 

does not suffer publication bias. 

 

 
 

Fig 3: Publication bias funnel plot 

 

Review outcomes (Figure 4) 

PTB (defined as labor before 37 weeks of gestation was reported 

in four studies [22, 23, 25, 27] and the pooled data of a total 12,338 

patients was not statistically significant for the reduction of PTB 

by group ANC (RR = 1.09 [95% CI: 0.93-1.26]; p = 0.28). 

LBW as a binary outcome (less than 2500 grams) was reported 

by two studies [22, 23] and the meta-analysis showed that its risk 

was not significantly reduced by the intervention (RR = 1 [95% 

CI: 0.81-1.25]; p = 0.97). 

The meta-analysis of breastfeeding initiation indicated a 

statistically significantly higher chance of initiating 

breastfeeding for women in the group ANC arm (RR = 1.13 

[95% CI: 1.03-1.24]; p = 0.01), this outcome was reported by 

three studies [23-25]. However, the certainty of evidence was 

downgraded twice to low grade, for inconsistency and 

discrepancy (table 2). 

The risk of unplanned CS was not affected by the intervention, 

as indicated by the meta-analysis that included two articles [25, 

27), in the meta-analysis, RR was 1.1 (95% CI: 0.98 – 1.24; p = 

0.1). 

Finally, the mean difference of EPDS was also not statistically 

significant in the last meta-analysis including two studies [26, 28], 

the mean difference of pooled data was -0.14 (95% CI: -1.42 to 

1.14; p = 0.83). 

 

 
Egger’s test p value = 0.6 
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Fig 4: Meta-analyses of outcomes 

 

Discussion 

Our systematic literature review and meta-analysis of RCTs 

comparing group ANC to individual ANC indicates that the 

intervention resulted in significant increase in the chance of 

initiating breastfeeding after labor with low grade certainty of 

evidence, however, it did not result in reduction of the risk of 

PTB, LBW, CS, or postpartum depression scores. 

The majority of the included studies utilized Centering 

Pregnancy model, and those that didn’t, used a very similar 

approach. This may explain the results of our meta-analysis in 

view of the structure of the Centering Pregnancy model. 

Centering Pregnancy model of care revolves around 

empowerment of pregnant ladies, incorporating three main 

components, namely risk assessment, education, and support [29]. 
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Consequently, an outcome such as initiation of breastfeeding is 

expected to improve as a result of group ANC since this is a 

decision made by the mother, and is probably influenced by 

education. On the other hand, outcomes that could not be 

influenced by education or support are logically not expected to 

vary between the two models. Such outcomes may include PTB, 

LBW, and CS. Postpartum depression may be expected to 

improve as a result of education and support, however, in our 

meta-analysis there was no difference in mean EPDS measured 

at 4-6 weeks postpartum. This result may not be conclusive 

because only two RCTs were included in the meta-analysis, and 

the small sample size could have rendered the result 

underpowered. 

In the review by Catling et al. [30] no statistically significant 

differences were observed between women who received group 

ANC and individual ANC for PTB and LBW. Similar results 

were reported by two other reviews [2, 7] for PTB, while the 

lower rate of LBW reported by Carter et al. [7] was not found 

among RCTs. Reduction of LBW rates were reported by others 
(14), although among special populations of pregnant women, in a 

review that mostly included observational studies. Darling et al. 
[2] similarly report lack of difference between groups with 

regards to rates of CS. 

Participation in group ANC significantly increased rates of 

breastfeeding initiation by 53% among the general population 
(31], as well as among adolescent and African American women 
(14]. Increased rates of breastfeeding initiation didn’t reach the 

level of statistical significance in the review by Catling et al. [30]. 

As for the insignificant reduction of mean EPDS, a similar 

finding was reported in another review [5] that evaluated 

postpartum depression using various scales, and across different 

study designs. 

Our results are not unique compared to findings of previous 

literature reviews on the topic, and could be considered as an 

update and confirmation of previous results. Perhaps the most 

obvious conclusion is that the evidence is conflicting and are 

inconsistent which precludes a decisive conclusion. To the credit 

of group ANC, it was not found to be harmful, as clearly stated 

in ACOG committee opinion [19]. However, there is a clear need 

for further investigation into the effect of group ANC with 

rigorous study designs. 

 

Limitations 

Our review suffers numerous limitations. First, few studies met 

the inclusion criteria and were included in the meta-analyses, 

this probably under-powers our results. Second, we only 

investigated a few possible outcomes leaving out many others, 

because we evaluated the most objective outcomes, while 

avoiding self-reported outcomes as they are prone to recall bias. 

Third, we included studies as of 2015, leaving out numerous 

earlier studies, as we intended this review to act as an update of 

previous reviews. 

 

Conclusion 

This systematic literature review and meta-analysis concludes 

that group ANC increased the chance of breastfeeding initiation, 

but had no effect on PTB, LBW, CS rates, and postpartum 

depression. The results are inconclusive, and further 

investigations are warranted.  
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