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Abstract

Background: This is a systematic review on the effectiveness of community interventions in improving maternal
health care outcomes in South Asia.

Methods: We searched electronic databases to June 2017. Randomised or cluster randomised studies in communities
within rural/remote areas of Nepal, Bangladesh, India and Pakistan were included. Data were analysed as risk ratios (RR)
or odds ratios (OR), and effects were adjusted for clustering. Meta-analyses were performed using random-effects and
evidence quality was assessed.

Results: Eleven randomised trials were included from 5440 citations. Meta-analysis of all community interventions
combined compared with control showed a small improvement in the number of women attending at least one
antenatal care visit (RR 1.19, 95% CI 1.06 to 1.33). Two community mobilisation sub groups: home care using both male
and female mobilisers, and education by community mobilisers, improved the number of women attending at least one
antenatal visit. There was no difference in the number of women attending at least one antenatal visit for any other
subgroup. There was no difference in the number of women attending 3 or more antenatal visits for all community
interventions combined, or any community subgroup. Likewise, there was no difference in attendance at birth between
all community interventions combined and control. Health care facility births were modestly increased in women’s
education groups (adjusted RR (1.15, 95% CI 1.11 to 1.20; 2 studies)). Risk of maternal deaths after 2 years (RR 0.63, 95% CI
0.24 to 1.64; 5 studies), and 3 years (RR 1.11, 95% CI 0.52 to 2.36; 2 studies), were no different between women’s education
groups and control. Community level mobilisation rather than health care messages at district level improved the
numbers of women giving birth at health care facilities (RR1.09 (95%CI 1.06 to 1.13; 1 study)). Maternal health care
knowledge scores improved in two community-based interventions, one involving education of male community
members.

Conclusion: Women’s education interventions may improve the number of women seeking birth at a health care facility,
but the evidence is of low quality. No impact on maternal mortality was observed Future research should explore the
effectiveness of including male mobilisers.

Trial registration: This systematic review is registered with PROSPERO CRD42016033201.
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Background
More than 800 women worldwide die each day from
pregnancy and childbirth-related complications [1] with
99% of these occurring in low and lower middle-income
countries [2–5]. South Asian and sub-Saharan African
countries bear the highest burden of maternal death [6].
The widest level of disparity in maternal mortality is be-
tween low/lower middle, and high-income countries.
The lifetime risk of maternal death in high income
countries is one in 3700, compared with one in 160 live
births in low income countries [7]. It has been estimated
that 16% to 33% of all maternal mortality may be
avoided by preventing complications through the
provision of skilled personnel at birth [8].
Quality care throughout pregnancy and childbirth is

associated with good maternal and infant outcomes [9].
Antenatal care uptake in rural settings is dependent on
social and cultural factors [10]. Increased access to ante-
natal care, provision of skilled birth attendants and preg-
nancy care awareness programs at the local level
contribute to safer pregnancies and childbirth [11]. In
rural families, money, food and other logistics have all
been seen to have an important influence on maternal
health outcomes [12]. For instance, in Nepal, pregnancy
and childbirth are considered to be the domain of
women [13]. Although mothers-in-law commonly make
decisions on pregnancy-related issues [14], permission
must be sought from the male head of the household for
any costs associated with seeking pregnancy care. As it
is very uncommon for men to take an interest in
pregnancy-related care issues, the resulting lack of com-
munication limits women’s access to pregnancy care
[15]. Gender disparity and discrimination is common in
South Asian countries like Nepal and is particularly
prevalent in rural settings [16].
Health care interventions are often limited to a rigid

and structured operational framework rather than being
designed to meet the socio-cultural and economic realities
of the communities they serve [17]. National programs
and strategies often fail to consider the hardship imposed
by distance and lack of infrastructure that is peculiar to
people living within rural settings [18]. Poor social status
among women in South Asian countries is a great con-
tributor to lack of family planning and a rising population
growth. This “feminisation of poverty” in the region is a
fundamental anomaly that has impaired societal develop-
ment [19]. Engaging local people to educate and mobilise
the community has the capacity to provide multidimen-
sional benefits [20] such as: helping to modify practices
[21], encouraging a sense of community [22], and embol-
dening the identification of local methods to address prob-
lems [23].
Changing people’s attitudes is required, but the best

method for doing this is unclear. This systematic review

aimed to compare the overall effect of different ap-
proaches to community participation in maternal health
care education compared with health service or control/
standard care interventions, on important maternal
health outcomes. Furthermore, this systematic review
aimed to examine which interventions promote hus-
band, family and community awareness and involvement
in maternal health care and result in better maternal
health care-seeking and utilisation of maternal health
services for improved maternal health outcomes in rural
South Asian countries.
The overall objective of this systematic review was to

compare the effectiveness of interventions to promote
family and community participation in maternal health
care against standard health care and health service led
programs on the outcomes: indicators of maternal health
care knowledge improvement, maternal health care util-
isation (antenatal care, facility birth, skilled birth attend-
ant use), and maternal mortality in rural-remote regions
of the South Asian countries, Bangladesh, India, Nepal,
and Pakistan.

Methods
Search strategy and selection criteria
Database searches were initially conducted in November
2015 and updated in June 2017. No restriction was
placed on language or year of publication (refer Medline
search strategy, Additional file 1). Hand searches were
conducted on the reference lists of included studies.
This systematic review and meta-analysis were con-

ducted according to a prospectively registered protocol
(PROSPERO CRD42016033201) dated 14 January, 2016
and reported as per the Preferred Reporting in Systematic
Reviews and Meta analyses (PRISMA) Guidelines [24].
We included cluster randomised trials or randomised

trials evaluating different community health promotion
interventions compared against each other, or against
control or health service-based interventions, involving
women, men, family and community members living
within rural areas of Nepal, Bangladesh, India and
Pakistan. We excluded studies of urban populations, and
middle to high-income countries. Primary outcomes
included: indicators of improved knowledge among
women of childbearing age, their husbands/partners,
family and community members, skilled provider attend-
ance at birth (formal provider, traditional birth assistant),
delivery at a health care facility and maternal mortality.
The secondary outcome was male involvement in sup-
porting access to maternal health care provision defined
as; the supportive role played by men particularly hus-
band, father-in-law and others with decision making
capacity to access care during pregnancy, childbirth and
postnatal period [25]. Traditional birth assistant (TBA)
is defined as; “a person normally a female, who assists
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mothers during childbirth and who initially learns her
skills delivering babies by herself or by working with an-
other more experienced TBA” [26].
Two authors (BBS, LJ) independently extracted data

from the full-text articles using the Covidence program
[27]. Any differences in opinion were resolved by con-
sensus. Data were cross-checked for accuracy by both
authors. Reviewers (BBS, LJ) independently assessed the
risk of bias (low, high, or unclear) (refer Additional file 2)
of all included trials using the Cochrane ‘Risk of bias’
tool and evidence quality was assessed using GRADE
[28, 29]. Any disagreements were resolved by discussion
until consensus was reached. Data were analysed using
Review Manager Version 5.3. Meta-analyses were per-
formed using fixed-effects modelling, random-effects
modelling was substituted in situations where hetero-
geneity (I2) was greater than 20%. Publication bias was
assessed by visual inspection of funnel plots and incor-
porated in GRADE quality assessment [30]. Results for
dichotomous data were presented as risk ratios (RR)
with 95% confidence intervals (CI) [30. Continuous data
were reported using mean difference (MD) or standar-
dised mean difference (SMD) where appropriate [30].
All trials randomised the intervention at village or
district level. To avoid unit of analysis error caused by
clustering, the intra-cluster coefficient (ICC) was used to
calculate the effective sample size of both intervention
and control arms which was then used to adjust the
standard error for all analyses [30]. Where not provided
in the study, ICC estimates were imputed from other
sources [31]. Data were entered into the analysis as
inverse ratios (logOR or logRR) and adjusted standard
errors. Sensitivity analyses were conducted including
only trials of moderate quality or above [30].
In order to consider a study as overall having low risk

of bias we defined that it had to have none of the
domains considered as high risk of bias and at least four
(not counting ‘Other biases’) considered as low risk of
bias, and two of these must include ‘random sequence
generation’ and ‘incomplete outcome data’ as the do-
mains most likely to influence overall measurements of
effect.

Results
We identified 5440 citations in our search strategy, re-
moved 525 duplicates and screened title and abstracts of
4915 (refer to Fig. 1 ‘Study selection’), resulting in 115
articles which we assessed in full text against the inclu-
sion and exclusion criteria. Of the 45 articles remaining,
we excluded nine studies that did not report any of the
stated review outcomes, 15 contained insufficient infor-
mation to make a judgement on whether they should be
included or excluded, and six related to registered trial
protocols awaiting publication of results. Of the 15

remaining publications there were only 11 independent
studies as four studies had appeared in more than one
publication.
Pregnant women and women of reproductive age (15

to 49 years or < 50 years) were most commonly targeted
(9 studies), in addition to their in-laws (1 study), com-
munity members of any age (2 studies), and both women
and men of reproductive age (1 study) (Tables 1 and 2).
All studies were from rural and remote areas of low or
lower middle income South Asian countries sharing a
similar burden of maternal morbidity and mortality, in-
cluding India (3 studies), Nepal (2 studies), Bangladesh
(4 studies) and Pakistan (2 studies). Population sample
sizes ranged from 1058 to 29,889 pregnant women, com-
munities (health units, rural unions) or live births.
Eleven studies randomly allocated communities to

community interventions; 10 studies compared a com-
munity intervention to a standard health care or control
group (Table 1), and one (Acharya) compared different
types of community intervention combinations at village
or district level (Table 2). Two studies (Baqui, Midhet)
assessed a community intervention against standard care
or control group and provided data for comparisons
between different community interventions. Four studies
(Acharya, Baqui, Bhutta, Sharma) involved the use of
community members to mobilise their community to
take part in maternal health education and take practical
steps to improve maternal health care within the com-
munity. Baqui compared the use of both male and
female community mobilisers with the use of female
mobilisers only. Darmstadt used community health
workers to deliver a community education intervention.
Six studies (list studies) involved the participation of
community women in maternal health education
groups. The intervention periods occurred over ap-
proximately 2 years.
In addition to examining the results for each outcome,

all community interventions were compared against:

a) standard care or control (10 studies) (Table 1), and;
b) other community interventions (3 studies) (Table

2);

We identified the following post-hoc Community
intervention subgroups:

1) Use of community mobilisers to deliver maternal
health education;
a. Home care by male and female mobilisers.
b. Community care by female mobilisers.

2) Community education by health care workers.
3) Women’s maternal health care education groups.
4) Women’s and men’s maternal health care education

groups.
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As the design of cluster randomised studies is likely to
have made it difficult to provide blinded participation
and assessment, we rated all studies not blinded or not
reporting blinding, as unclear risk performance and de-
tection bias. The main domains of interest for these
study designs were random sequence generation, alloca-
tion concealment, incomplete outcome data and subject-
ive reporting.
Overall, six studies were assessed as low risk of bias,

two (Tripathy 2010, 2016) as unclear risk, and three
(Azad, Baqui, Midhet) as high risk. Azad, Baqui and
Midhet reported > 10% losses of population outcome
data to the final analysis over the study follow-up period.
Although population outcome data losses at follow-up
were < 10%, Tripathy 2010 excluded twice as many
women and live births in the control group (169 women,
171 births from a total of 9260 births; 1.8% losses) com-
pared with that of the intervention group (83 women, 84
births from a total of 9770 births; 0.9%) due to deaths,

stillbirths and migration. Similarly, Tripathy 2016 ex-
cluded a greater percentage of population outcome data
from the final analysis in the intervention group (6238
women from 82,702; 7.6%) compared with the control
group (28 women from 73,817; 0.04%).
The individual results of all included studies are shown

in Tables 1 and 2.
Two studies (Darmstadt, Sharma) reported improved

mean knowledge scores among women of childbearing
age, their partners, and family and community members.
There was a small improvement in knowledge of mater-
nal danger signs RR 1.40 (95% CI 1.12, 1.75) in receiving
community education intervention by community health
workers compared with a control group, whilst Sharma
demonstrated improvement in maternal health care
knowledge among community members receiving health
care messages in a community singing intervention com-
pared with control. Post-intervention, knowledge dou-
bled in the intervention group from a mean of 11.60/36

Fig. 1 Study selection
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Table 1 Characteristics of studies. Community interventions versus health services, standard care or control

Study/Year
published
Country
Duration of
intervention

Design Population n Risk of
Bias a

Intervention Control Outcome OR RR

Azad [42]
Bangladesh
2005 to
2007

Cluster RCT
18 clusters

Women aged 15
to 49 years having
given birth during
the study period

29,889 1. Low
2.
Unclear
3.
Unclear
4. Low
5.High
6.Low
7.Low
Overall:
High

Women’s education
groups plus health
system
improvement

Control
(health
system
improvement)

Antenatal care

any 0.78 [0.51,
1.19]*

0.91 [0.76,
1.09]**

≥ 4 visits 0.15 [0.06,
0.40]*

0·79 [0.46,
1.37]***

Skilled birth
attendant
formal provider

0.45 [0.19,
1.11]*

0.90 [0.72,
1.14]**

Delivery at a
health care
facility

0.75 [0.62,
0.89]***

0.97 [0.77,
1.24]**

Maternal
deaths

2 years – 1.80 [1.2,
3.17]*

3 years
(N = number of
live births for
all outcomes
above)

– 1.67 [1.00,
2.79]*

MMR (over
3 years)

(live births per
100,000)

388.9 vs.
189.10

2.02 [1.11,
3.68]**

1.74 [0.97,
3.13]#

Baqui [49]
Bangladesh
2003 to
2006

Cluster RCT
24 clusters

All married
women of
reproductive age
(15–49 years)

5110 1.Low
2.Low
3.Unclear
4.Low
5.High
6.Low
7.Low
Overall:
High

Community
mobilisation:
home care by
female mobilisers
visiting every
8 months

control Antenatal care
Any
(N = number of
live births)

1.70 [1.07,
2.68]*

1.13 [0.93,
1.36]*

Community
mobilisation:
Community care by
male mobilisers
visiting every
10 months and
female mobilisers
visiting every
4 months

control Antenatal care

Any
(N = number of
live births)

2.67 [1.70,
4.21]*

1.47 [1.21,
1.70]*

Community
mobilisation: Both
community and
home care

control Antenatal care

Any
(N = number of
live births)

2.13 [1.33,
3.39]*

1.37 [1.15,
1.63]*

Bhutta [50]
Pakistan
2006 to
2008

Cluster RCT
16 clusters

Pregnant women
and women of
reproductive age
(15–49 years)

4474 1.Low
2.Unclear
3.Unclear
4.Low
5.Low
6.Low
7.Low
Overall:
Low

Community
mobilisation

Healthcare
workers
(standard
healthcare)

Antenatal care

Any 1.64 [1.03,
2.62]*

1.20 [1.01,
1.42]*

≥ 4 visits 1.51 [0.79,
2.88]*

1.44 [0.75,
2.77]*

Delivery at a
health care
facility (any)
(N = number of
women for all
outcomes)

1.53 [1.36,
1.72]***

1.24 [1.17,
1.32]***
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Table 1 Characteristics of studies. Community interventions versus health services, standard care or control (Continued)

Study/Year
published
Country
Duration of
intervention

Design Population n Risk of
Bias a

Intervention Control Outcome OR RR

Darmstadt
[51]
Bangladesh
2004 to
2006

Cluster
randomised
trial
12 clusters

All married
women of
reproductive age
(15–49 years)

3491 1.Low
2.Unclear
3.Unclear
4.Low
5.Low
6.Low
7.Low
Overall:
Low

Community
education by
community health
care workers

Control Antenatal care

Any 2.29 [1.34,
3.91]*

1.40 [1.12,
1.75]*

Skilled birth
attendant

Not
reported

Not
reported

Delivery at
health care
facility
(N = number of
women for all
outcomes)

1.20 [0.62,
2.29]***

1.19 [0.63,
2.27]***

Maternal
danger sign
knowledge
score:

Mean score
Intervention

Mean score
Control

Pre Post Pre Post

a. Antenatal
[0–10]

1.0 2.9 1.1 2.2

b. Labor/
delivery [0–
11]

1.1 2.4 1.2 1.9

c.
Postpartum
[0–9]

1.0 2.5 1.0 2.5

Fottrell [52]
Bangladesh
2005 to
2007

Cluster
randomised
trial
18 Clusters

Ever-married
women of
reproductive age
(15–49 years) who
were permanent
residents including
in-laws and ado-
lescent girls

17,940 1.Low
2.Unclear
3.Unclear
4.Low
5.Low
6.Low
7.Unclear
Overall:
Low

Women’s education
groups plus health
system
improvement

Control
(health
system
improvement)

Antenatal care

≥ 4 visits 1.37 [0.99–
1.88]**

1.28 [0.13,
12.11]*

Skilled birth
attendant

0.54 [0.38,
0.78]**

0.92 [0.71,
1.20]*

Delivery at
health care
facility (any)
(N = number of
births for
above
outcomes)

1.05 [0.88,
1.25]**

0.94 [0.55,
1.59]***

Maternal
deaths
2 years
(N = number of
live births)

– 0.59 [0.30,
1.18]*

MMR (over
2 years)
(per 100,000
live births)

153.4 vs.
276.10

0.74 [0.34,
1.64]**

Midhet**
[53]
Pakistan
1998–2002

Cluster
randomised
trial
24 clusters

Women and men
of reproductive
age
(all ever-married
women under
50 years of age)

2564 1.Low
2.Unclear
3.Unclear
4.Low
5.High
6.Unclear
7.Low
Overall:
High

Women’s and men’s
education groups

Control Antenatal care

Any 2.83 [1.60,
5.00]**

1.35 [0.81,
2.25]*

Delivery at
health care
facility (any)
(N = number of
pregnant
women for all
outcomes)

1.3 [0.6,
2.7]**

1.28 [0.84,
1.96]***

Women’s education Control Antenatal care
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Table 1 Characteristics of studies. Community interventions versus health services, standard care or control (Continued)

Study/Year
published
Country
Duration of
intervention

Design Population n Risk of
Bias a

Intervention Control Outcome OR RR

groups Any 2.45 [1.40,
4.30]**

1.32 [0.79,
2.20]*

Delivery at a
health care
facility
(N = number of
pregnant
women for all
outcomes)

1.3 [0.7,
2.5]**

1.32 [0.86,
2.02]***

Both interventions
combined
(women’s education
groups and
women’s and men’s
education groups)

Control Antenatal care

Any 1.38 [0.82,
1.34]*

1.33 [0.84,
2.10]*

Delivery at
health care
facility (any)
(N = number of
pregnant
women for all
outcomes)

1.46 [0.99,
2.15]***

1.43 [0.99,
2.07]***

Osrin [54]
Nepal
1998–2000

Randomised
trial
24 Clusters

Women (aged 15–
49 years) and key
members of the
community in
improving
perinatal health
outcomes

4241 1.Low
2.Unclear
3.Unclear
4.Low
5.Low
6.Low
7.Low
Overall:
Low

Women’s education
groups

Control Antenatal care

Any 2.82 [1.41,
5.62]**

1.32 [1.08,
1.60]*

(N = number of
pregnancies)
Skilled birth
attendant

Any 2.50 [1.51,
4.16]*

2.26 [1.43,
3.57]*

formal health
provider
(doctor or
nurse)

3.13 [1.62,
6.03]**

2.96 [1.50,
5.84]*

Traditional
birth assistant
(N = number of
deliveries)

1.70 [0.93,
3.11]**

1.71 [0.89,
3.31]*

Delivery at
health care
facility

3.54 [1.56,
8.05]**

3.38 [2.57,
4.45]***

Maternal
deaths
2 years

0.18 [0.14,
0.24]*

MMR (over
3 years)
(per 100,000
live births)

69 vs 341 0.22 [0.05,
0.90]**

Sharma
2018 [34]
Nepal

Pre and
post-test
randomised

All community
members (all ages
eligible)

1572 1.Low
2.Unclear
3.Unclear
4.Low
5.Low
6.Low
7.Unclear
Overall:
Low

Community
mobilisation:
Community singing
to deliver
healthcare
messages

Control 1. Mean
change in
knowledge
scores (se):

a. Importance
of antenatal
examination
(out of 7)

2·12 [0·06]
vs 4.89
[0.06]

b. Importance 3·71 [0·07] 0.12 [−0.22,
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Table 1 Characteristics of studies. Community interventions versus health services, standard care or control (Continued)

Study/Year
published
Country
Duration of
intervention

Design Population n Risk of
Bias a

Intervention Control Outcome OR RR

of
supplementary
diet and rest
during
pregnancy (out
of 9)

vs 6·84
[0·06]

0.46]

c. Importance
of delivery care
(out of 12)

2·95 [0·08]
vs 5·09
[0·07]

d. Importance
of childbirth
planning (out
of 8)

2·81 [0·08]
vs 5·50
[0·06]

−0.71[−1.3,
−0.11]

e. Overall
knowledge
(out of 36)

11·60 [0·24]
vs 22·33
[0·18]

−1.02 [−2,
−0.03]

Tripathy
2010 [55]
India
2005 to
2008

Cluster RCT
18 clusters

Women of
reproductive age
(15–49 years)

17,335 1.Low
2.Unclear
3.Unclear
4.Low
5.Unclear
6.Low
7.Unclear
Overall:
Unclear

Women’s education
groups plus health
system
improvement

Control
(health
system
improvement)

Antenatal care

Any 0.97 [0.48,
1.97]**

1.11 [0.99,
1.23]*

1·60 (0·65–
3·92)#

> 3 visits 0.68 [0.37,
1.24]**

0.70 [0.57,
0.87] *

Skilled birth
attendant

Any 0.52 [0.37,
0.74]**

0.70 [0.57,
0.87]*

Formal
provider

0.59 [0.37,
0.94]*

0.67 [0.46,
1.00]*

Traditional
birth assistant

0.82 [0.43,
1.56]*

0.88 [0.68,
1.13]*

Delivery at
health care
facility(any)
(N = number of
pregnant
women for all
outcomes)

0.64 [0.39,
1.04]**

0.71 [0.66,
0.75]***

Maternal
deaths

2 years 0.82 [0.51,
1.33]*

3 years 0.77 [0.53,
1.13]*

MMR (over
3 years)
(per 100,000
live births)

517.5 vs
680.3

0.70 [0.46,
1.07]**

Tripathy
2016 [56]
India
2009 to
2012

Randomised
Controlled
Trial
30 clusters

Women of
reproductive age
(15–49 years)

7100 1.Low
2.Unclear
3.Unclear
4.Low
5.Unclear
6.Low
7.Low

Women’s education
groups plus health
system
improvement

Control
(health
system
improvement)

Antenatal Care

Any 0.82 [0.35,
1.92]**

0.90 [0.75,
1.07]*

0·63 [0·35–
1·16]#

1.17 [0.78,
1.77]*
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to 22.33/36, an increase of 10.69 points [P < 0.001], with
only a modest change in the control population [17.48/
36 to 18.26/36].
For the meta-analyses, all community interventions

combined increased attendance of at least one antenatal
visit compared with control by an average of 19% (RR
1.19, 95% CI 1.06 to 1.33; participants = 75,737; studies
= 8; I2 = 58%) (Fig. 2). Intervention sub groups: use of
community mobilisers, community care using female
mobilisers, home care using both male and female mobi-
lisers, and community education by health workers, had
a similar effect (Fig. 2). However, there was no difference
in effect in the number of women seeking at least one
antenatal visit for community care using female mobili-
sers, women’s education groups, and women’s and men’s
education groups. There was no difference in the num-
ber of women attending three or more antenatal visits
from any community interventions, or any intervention
subgroups, compared with control (Fig. 3). Likewise,
there was no difference in attendance by a person of any
skill level, formal provider (doctor or nurse) or trad-
itional birth attendant between community intervention
and control groups (Fig. 4). Deliveries in health facilities
were increased in women’s education groups for
meta-analyses of studies reporting adjusted RR 1.15
(95% CI 1.11 to 1.20; participants = 36,989; studies = 2;
I2 = 48%) but not in meta-analyses of studies reporting
adjusted OR 1.19 (95% CI 0.71 to 1.99; participants =
49,590; studies = 4; I2 = 76%) (Fig. 5). Estimates of RR

and OR are more likely to be similar when the number of
events is rare, which may explain the difference between
OR and RR for antenatal care attendance as the number
of events are comparatively much higher. For this reason,
we have based our discussion and conclusions on RR in
preference to OR. There was no difference in risk of ma-
ternal deaths at two (RR 0.63, 95% CI 0.24 to 1.64; partici-
pants = 61,487; studies = 5; 94%), and 3 years (RR 1.11,
95% CI 0.52 to 2.36; participants = 48,921; studies = 2; I2 =
82%), between women’s education groups and health ser-
vice, standard care or control (Fig. 6).
No studies reported on the secondary outcome, indica-

tors of male involvement (fathers-in-law and male part-
ners) in maternal health care.
In addition to the varying results and evidence quality

in the interventions and intervention subgroups de-
scribed above, further investigation of potential contrib-
utors to heterogeneity by population (country), and
outcome measurement (follow-up period 2 years vs.
3 years) subgroups showed no reduction in heterogen-
eity for any combination of community mobilisation in-
terventions versus standard healthcare or control. There
were insufficient data to explore the effect of these on
the remaining comparisons.

Discussion
Overall, meta-analysis of all community interventions
combined showed modest benefits of in terms of im-
proving attendance of at least one antenatal care visit

Table 1 Characteristics of studies. Community interventions versus health services, standard care or control (Continued)

Study/Year
published
Country
Duration of
intervention

Design Population n Risk of
Bias a

Intervention Control Outcome OR RR

Overall:
Unclear

> = 3 visits
(N = number of
births)

1.08 [0.58,
2.01]*

1.16 [1.12,
1.20]**

Delivery at
health care
facility

1.23 [0.58,
2.60]**

0.63 [0.25,
1.42]**

Maternal
deaths
2 years
(N = number of
live births for
all of the
above
outcomes)

– 0.63 [0.26,
1.55]*

MMR (over
2 years)
(per 100,000
live births)

222 vs. 349
0.63 [0.25,
1.42]***

aRisk of Bias tool (Cochrane)
*Adjusted estimate using outcome specific ICC
**Adjusted estimate reported by authors – adjusted for clustering and stratification
***Unadjusted estimate reported by authors
#Adjusted estimate reported by authors – adjusted for clustering, stratification and baseline covariates
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Table 2 Community participation interventions versus combined health service and community interventions or other types of
community-based interventions

Study/Year
published
Country
Duration of
intervention

Design Population n Risk of
Bias a

Community and Health
Service Intervention

Health Service
Intervention

Outcome OR RR

Acharya
2015 [57]
India
2005 to
2011

RCT Women becoming
pregnant or giving
birth during the
study period
(average age
27 years) and their
families

1. Low
2.
Unclear
3.
Unclear
4. Low
5. Low
6. Low
7.
Unclear
Overall:
Low

Community mobilisation
at community level (L2)

Community
mobilisation at
community level
combined with
health care
messages at
district level (L1
and L2)

Antenatal
care

Any 1.21 [0.86, 1.70]* 1.04
[0.97,
1.10]*

Skilled
birth
attendant

0.90 [0.56, 1.43]* 0.91
[0.61,
1.35]*

Delivery
at a
health
facility
(N =
number
of women
for all
outcomes)

1.10 [1.03, 1.17]** 1.04
[1.02,
1.07]**

Community mobilisation
at community level (L2)

Healthcare
messages at
district level (L1)

Antenatal
care:

Any 1.07
[0.98,
1.17]*

Skilled
birth
attendant

0.83
[0.64,
1.07]*

Delivery
at a
health
facility

1.09
[1.06,
1.13]**

(N =
number
of women
for all
outcomes)

Community mobilisation
at community level (L2)
involving ‘Sure Start’
community field workers
working directly with
ASHAs and
strengthening village
health and sanitation
committees, and health
care messages at district
level (L1)

Healthcare
messages at
district level (L1)

Antenatal
care:

Any 0.76
[0.19,
3.08]*

Skilled
birth
attendant

0.83
[0.64,
1.07]*

Delivery
at a
health
facility
(any)

1.05
[1.02,
1.08]**

(N =
number
of women
for all
outcomes)

Baqui [49]
Bangladesh
2003 to

Cluster RCT
24 clusters

All married women
of reproductive
age

1.Low
2.Low
3.High

Community mobilisation:
home care with female
mobilisers visiting every

Community
mobilisation:
Community care

Antenatal
care:

Any 0.76
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but not the recommended four antenatal visits recom-
mended by the World Health Organisation. Meta-analysis
showed no difference in assistance of birth attendants at
birth between all community interventions combined, or
any community intervention subgroup and control.
Women’s education group interventions rather than
health service or control, and community level mobilisa-
tion rather than health care messages at a district level,
increased the numbers of women delivering at a health
care facility. There was no difference in maternal mortality
for meta-analyses between community intervention
groups, intervention subgroups and health service, stand-
ard care or control. A community-based health promotion
intervention [32], including men, women and community
members from rural Nepal, showed an improvement in
overall knowledge scores for antenatal care and skilled
birth attendance.
There were several limitations to the findings of this

review. Evidence quality varied across the outcomes for
the three main comparisons (refer Additional file 2
GRADE tables). There was moderate to considerable
heterogeneity for all outcomes. As the majority of stud-
ies were primarily designed to evaluate neonatal rather

than maternal outcomes, there were no outcome specific
ICC available to calculate adjusted estimates of effect for
some maternal outcomes, meaning that some study data
for some outcomes, such as institutional delivery, could
not be included in the analysis. Studies reported differ-
ent maternal health knowledge outcome categories
which could not be combined in a meta-analysis.
Our review demonstrated improved maternal health

outcomes where male community mobilisers were in-
volved in home-based community interventions. Previous
evidence suggests that the need to prioritise male involve-
ment in maternal health care education in addition to
measures that aim to improve women’s education and
their status in the family [33]. Involvement of the male
family members in maternal health care education is of
particular importance in low socioeconomic and unedu-
cated community environments [34]. Intervention strat-
egies involving men and community leaders in maternal
health care programs in Bolivia resulted in improved ma-
ternal health outcomes in a low resource environment
[35]. A study carried out in Maharashtra, India concluded
that the maternal mortality ratio was three times higher
among women with uneducated husbands compared to

Table 2 Community participation interventions versus combined health service and community interventions or other types of
community-based interventions (Continued)

Study/Year
published
Country
Duration of
intervention

Design Population n Risk of
Bias a

Community and Health
Service Intervention

Health Service
Intervention

Outcome OR RR

2006 (15–49 years) 4.High
5.High
6.Low
7.Low
Overall:
High

8 months with Male
mobilisers visiting
every 10 months
and Female
mobilisers visiting
every 4 months

[0.19,
3.08]*

(N =
number
of live
births, %
= cluster
averages)

0.94
[0.89,
1.00]**

Midhet**
[53]
Pakistan
1998–2002

Cluster
randomised
trial
32 clusters

Women and men of
reproductive age (all
ever-married women
under 50 years of
age)

1.Low
2.Unclear
3.Unclear
4.Unclear
5.High
6.Unclear
7.Low
Overall:
High

Women’s and men’s
education groups

Women’s
education groups

Antenatal
care

Any 1.42 [0.99, 2.05]* 1.05
[0.89,
1.24]*

Delivery
at a
health
facility
(N =
number
of
pregnant
women
for all
outcomes)

1.01 [0.65, 1.56]** 1.01
[0.67,
1.53]**

aRisk of Bias tool (Cochrane)
*Adjusted estimate using outcome specific ICC (Page 1)
**Adjusted estimate reported by authors – adjusted for clustering and stratification
***Unadjusted estimate reported by authors
#Adjusted estimate reported by authors – adjusted for clustering, stratification and baseline covariates
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the group of women with college-educated husbands [36].
The involvement of husbands in the utilization of mater-
nal care needs to be included as equally important as the
improvement of women’s education and their status in the
family [33]. Although the involvement of male (father-
s-in-law and husbands) members in maternal health care
is critical, [37] only one study reported this outcome.
Previous research has concluded that women from

deprived communities with poor access to health care
and low levels of education have an increased risk of
mortality [38]. All community interventions, and use of
community mobilisers were more effective than health
service, standard care or control, while women’s educa-
tion groups, female mobilisers, women’s and men’s (cou-
ples) education were not. The selection of suitable
interventions is critical. This could be one of the reasons
that, although worldwide maternal mortality seems to be
decreasing, there has not been a similar change for

women in rural/remote areas of lower and lower-middle
income countries in South Asia [39]. A study carried out
in Tamil Nadu, India showed improved maternal health
care knowledge among both males and females following
education via mobile phone text messaging. Ninety eight
percent of participants surveyed responded that text
messaging was an effective means of health education
[40]. Although this study was carried out in a rural set-
ting, the high level of literacy in Tamil Nadu may have
influenced this result. This evidence may therefore not
apply to all rural environments of South Asian countries,
as use of mobile phone demands many prerequisites
such as: ability to read and write, buying a mobile phone,
and accessibility to mobile networks in remote locations.
Our meta-analysis found that there was no difference in

the risk of maternal death in communities allocated to
women’s education groups compared to standard care or
control. In a systematic review of women’s participatory

Fig. 2 Forest plot of comparison: 4 Community interventions vs. standard health care, control or no intervention (all adjusted RR), outcome:
Antenatal Care (any) adjusted RR
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groups in Nepal, Malawi, India and Bangladesh, also no
difference in overall maternal mortality was found [41].
After having further divided the women’s group according
to the percentage of pregnant women attending, Prost
[41] found that maternal mortality was halved only in
those groups having > 30% pregnant women (OR 0.51,
95CI 0.29–0.89). Similarly, in our analysis, the only study
showing increased risk of mortality, Azad [42], at 3 %, had
the lowest proportion of pregnant women attending
women’s education groups out of all the studies in the

meta-analysis. It is possible that women’s education inter-
ventions may need to include a larger proportion of preg-
nant women in order to be more successful in reducing
maternal mortality.
Another systematic review assessing the impact of com-

munity interventions on maternal health in resource poor
economies, revealed that community-based programs
integrated with multiple interventions greatly improved
maternal health outcomes [43]. A review of randomised
trials aiming to improve antenatal care practice

Fig. 3 Forest plot of comparison: 1 Community interventions vs. standard health care, control or no intervention (all adjusted RR), outcome:
Antenatal Care (≥ 3 visits)

Fig. 4 Forest plot of comparison: 1 Community interventions vs. standard health care, control or no intervention (all adjusted RR), outcome:
Skilled birth attendant
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demonstrated a reduction in maternal mortality (OR 0.62,
95% CI 0.39–0.98) [44]. The effectiveness of these com-
munity level interventions on maternal outcomes chal-
lenges the viewpoint that these programs are not worth
the cost.
Women’s education group interventions did not im-

prove the use of skilled care at birth. It is possible that the
involvement of men who control finances and family deci-
sions and improving infrastructure may have improved
this outcome. For pregnant women to obtain necessary
antenatal visits and skilled care during childbirth, it is ne-
cessary to discuss and plan pregnancy care with the men
who are responsible for decision-making within the family
[45]. Antenatal care is essential to help prevent pregnancy
complications and minimize maternal mortality.
Our meta-analysis showed that the numbers of women

attending at least one antenatal visit were greater among
women receiving any type of community intervention
and intervention sub groups. This finding is supported
by a study conducted in Nepal that demonstrated im-
provement in maternal health care outcomes in rural
communities using a female facilitator in organizing
monthly meetings with women’s groups [46].

Increased access to antenatal care, provision of skilled
birth attendants and pregnancy care awareness programs
at local level contributes to safer pregnancies and child-
birth [11]. Previous studies have concluded that delivery
in a health care facility offers much needed emotional
support to pregnant women [47]. Presence of skilled
professionals, lifesaving drugs and equipment help to re-
duce the risk of complications and death of mother and
baby [48]. However, our meta-analysis demonstrated un-
expected outcomes of community intervention. For ex-
ample, none of the interventions were effective in
increasing the number of women receiving any level of
trained or skilled assistance at birth.

Conclusion
A range of community interventions are likely to be suc-
cessful in improving antenatal care attendance. Pregnant
women receiving women’s education group interven-
tions were more likely to deliver at a health care facility.
However, women’s education groups were less likely to
seek antenatal care or have a formal provider attend at
birth. The contributing factors to this are unclear, but it
has been previously suggested [41] that the varying

Fig. 5 Forest plot of comparison: 1 Community interventions vs. standard health care, control or no intervention (all adjusted RR), outcome:
Delivery at a health facility (all adjusted RR)

Fig. 6 Forest plot of comparison: 1 Community interventions vs. standard health care, control or no intervention (all adjusted RR), outcome:
Maternal deaths (N = number of live births) STATA one-way ICC
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proportion of pregnant women attending women’s edu-
cation interventions among the included studies may
have been an important factor. Moderate quality evi-
dence from a single study suggests including male along-
side female mobilisers in community mobilisation home
care programs [34] may improve the success of women’s
groups on maternal health care outcomes. Further
research is needed on the impact of male involvement in
community interventions to supplement women’s
involvement in community mobilisation, which up until
now has been the primary focus, and the impact of cou-
ple’s education in preference to women only. National
health guidelines should include evidence from current
systematic reviews of randomised trials, when planning
interventions to promote community education on
maternal health care.
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