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Abstract

Introduction In remote communities, maternal and child health is often compromised due to limited access to healthcare.
Simultaneously, these communities historically rely greatly on traditional birth attendants (TBAs). However, optimal inte-
gration of these traditional methods with modern healthcare practices remains a topic of debate. We assessed the effect of
maternal and child health training of traditional birth attendants on adverse pregnancy outcomes.

Methods We conducted a systematic review and meta-analysis to answer the above research question. We independently
screened studies using databases like PubMed, Scopus, and CENTRAL, extracted data, and assessed the study quality. Due
to fewer original studies in this field, we considered both pre-post and between-group differences to assess the effect of
differences. These were synthesised separately, assessed against a p-value function, and subjected to sensitivity analyses.
Results We included six interventional studies. Training TBAs reduced the risk of perinatal mortality [0.69, 0.61-0.78] and
7-day neonatal mortality [0.65, 0.53—0.80] but not stillbirth [0.70, 0.39-1.26]. In randomized controlled trials, there is a
lower risk of perinatal mortality [0.73, 0.67-0.79] and neonatal mortality [0.70, 0.62—0.80] but not stillbirth [0.81, 0.56—1.18]
with trained traditional birth attendants. There are methodological concerns with most existing studies, including domains
like allocation concealment.

Discussion There is some evidence of the benefit of training TBAs, though of a low to very low certainty. Due to fewer
studies, inconsistent estimates for different critical outcomes, and concerns with the existing studies, further well-designed
studies can give more insights. They can also help optimize the contents of TBA training interventions.

Protocol CRD42023412935 (PROSPERO).
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1 Introduction

Maternal health among tribals is a concern, as they often
lack access to proper antenatal care, skilled birth attend-
ants, and emergency obstetric services. This lack can lead
to higher maternal mortality rates and complications dur-
ing childbirth. Malnutrition and anaemia are also prevalent
among tribal women, further exacerbating their health risks
[1]. In the case of maternal and infant health care, these chal-
lenges can be particularly pronounced. The tribal population
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often resides in remote areas with limited access to health-
care facilities. This lack of accessibility can delay proper
prenatal care, skilled birth attendance, and postnatal care
[2]. Furthermore, cultural beliefs and practices within these
communities may influence the utilization of healthcare
services. Traditional methods and superstitions sometimes
precede evidence-based medical practices, adversely affect-
ing maternal and infant health outcomes [3]. In tribal com-
munities, traditional birth attendants, often called Dais, are
crucial in supporting women during pregnancy and child-
birth. These skilled individuals have been serving their com-
munities for generations, providing care and assistance to
women during this transformative time [4]. During child-
birth, a local traditional birth attendant assists the mother.
They use their knowledge and experience to provide comfort
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measures, such as massage, positioning, and breathing tech-
niques, to help ease the process of labour. They also ensure
a clean and safe environment for delivery, using traditional
practices and remedies to promote a smooth birth. In addi-
tion to their practical skills, traditional birth attendants also
hold a significant cultural role within the community. They
are respected members who carry the wisdom and tradi-
tions of their ancestors. Their presence during childbirth is
seen to connect with the community's heritage and maintain
cultural practices [5, 6]. However, it is important to note
that the role of traditional birth attendants is evolving in
many tribal communities. The traditional birth attendant's
role has faced challenges and changes with the introduction
of modern healthcare systems and the emphasis on skilled
birth attendance. Some communities have transitioned to
utilizing formal healthcare services for childbirth, while oth-
ers continue to value the traditional birth attendant's exper-
tise [7]. Traditional birth attendants, or TBAs, have long
played a role in providing care during childbirth in many
communities worldwide. However, the recognition and
training of TBAs have been a subject of debate and evolu-
tion in maternal and child health [8]. In recent years, there
has been a shift in global health policy towards promoting
skilled birth attendance by trained healthcare profession-
als, such as midwives and doctors. This shift has led to a
decrease in the formal training and recognition of TBAs in
some regions. However, it is important to note that TBAs
still play a significant role in providing care, particularly
in areas with limited access to skilled birth attendants. In
some countries, efforts were made to integrate TBAs into
the formal healthcare system through training programs [9].
These programs aim to enhance the knowledge and skills
of TBAs, ensuring that they can provide safe and effective
care during childbirth. The training typically covers topics
such as maternal and child health towards hygiene, infection
prevention, recognizing complications, and making timely
referrals to skilled healthcare providers [10, 11]. The train-
ing of TBAs varies across different regions and countries.
Government health departments lead some training pro-
grams, while non-governmental organizations or commu-
nity-based initiatives implement others. Training status for
traditional birth attendants in maternal and child health care
varies across regions and countries [12]. Efforts have been
made to integrate TBAs into the formal healthcare system
through training programs, but it is important to ensure that
skilled birth attendance by trained healthcare professionals
remains the primary focus for ensuring safe and effective
childbirth care [13].

The requirement for an updated systematic review and
meta-analysis (SRMA) on the impact of training Traditional
Birth Attendants on adverse pregnancy outcomes stems from
the importance of evidence-based practice in healthcare. As
new studies are conducted and new evidence emerges, it is

crucial to periodically review and synthesize the existing
literature to ensure that our knowledge remains current and
reliable.

In the case of training Traditional Birth Attendants, there
has been ongoing interest in understanding the effectiveness
of such interventions in improving pregnancy outcomes and
reducing adverse events. By conducting an updated SRMA,
researchers can systematically analyse the available evi-
dence, including older and more recent studies, to assess
the overall impact of training Traditional Birth Attendants
on adverse pregnancy outcomes.

This process allows for a comprehensive evaluation of
the benefits, limitations, and potential risks of training Tra-
ditional Birth Attendants. It helps to determine whether
such interventions significantly reduce adverse events such
as maternal and neonatal mortality, complications during
childbirth, or other adverse outcomes. Furthermore, an
updated SRMA can help identify gaps or inconsistencies
in the existing literature, highlight areas requiring further
research, and inform healthcare policies and practices. It
provides a valuable tool for healthcare professionals, poli-
cymakers, and researchers to make informed decisions based
on the most current and robust evidence.

2 Methods
2.1 Research Question and Selection Criteria

This SRMA answers the following research question:
‘What is the effect of training traditional birth attendants
on adverse pregnancy outcomes?’ following the 2020 Pre-
ferred Reporting Items for Systematic Reviews and Meta-
analyses(PRISMA) guidelines (Table S1). To answer this
question, we systematically searched the literature and iden-
tified eligible articles based on the selection criteria defined
using a PICO format (Table S2). We included all interven-
tional studies assessing the effect of training traditional birth
attendants on the risk ratios of all adverse pregnancy out-
comes. For formal data synthesis, we only included the out-
comes reported in two or more studies i.e., stillbirth, 7-day
neonatal mortality, neonatal mortality, and perinatal mortal-
ity. We included both study designs—randomised controlled
trials comparing training to no training, and pre-post single
group interventional studies assessing training. Our primary
outcome is risk ratio of stillbirth assessed before and after
training. We registered the study at a publicly visible registry
(PROSPERO), with the record ID CRD42023412935.

2.2 Systematic Search and Data Extraction

We systematically searched across three databases of pub-
lished literature: PubMed, Scopus, and Cochrane Central
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Register of Controlled Trials, on 09.08.2023. RD prepared
the search strategy for PubMed using MeSH terms, key-
words, truncated terms and Boolean operators according
to this extension to the PRISMA statement [14]. Another
author(MAS) reviewed this as per the Peer Review of
Electronic Search Strategies checklist [15]. Additionally,
we included the grey literature via several preprint serv-
ers like Medrxiv, Biorxiv, Arxiv, and SSRN. A search in
Google and Google Scholar supplemented this. We also
reviewed clinical trial registries like ClinicalTrials.gov,
International Clinical Trials Registry Platform(World
Health Organisation), and Clinical Trials Registry—India.
After this, we checked the references of eligible articles.
Following this, we further searched by forward citation
matching of the included articles. We sought the opinion
of an expert in the field to identify other eligible articles.
To achieve reproducibility, we have reported the search
strategy across all three databases in Table S3.

After the systematic search and deduplication, two
authors (RD & AR) reviewed the title and abstracts for
eligibility. In case of any disagreement, the co-authors
conversed to build consensus and decided on eligibility. A
third independent reviewer's (KS) opinion was considered
binding if conflict persisted. Potentially eligible studies
went to the next step for full-text screening. Two authors
(RD & AR) performed this. They followed a similar pro-
cess with disagreements, and a third independent reviewer
(PD) was the adjudicator.

The included reports were taken up for data extraction
using a datasheet containing columns on bibliographic
information, study characteristics, baseline data, infor-
mation on intervention, control, outcome parameters, and
other key details. Two authors (RD & AR) extracted data
and followed a similar procedure. In case of conflict, they
followed the opinion of an independent reviewer (PD).

2.3 Risk of Bias Assessment

Two independent authors (RD & AR) evaluated the quality
of the selected studies for individual eligible outcomes.
After answering signalling questions and assessing the risk
of bias under five distinct domains, as recommended by the
Cochrane Risk of Bias v2.0, the two assessors compared
their findings [16]. In case of an inconsistency between
them, they discussed it. If it persisted, they complied with
the opinion of a third assessor (KS). This yielded an over-
all risk of bias for the outcomes in all these studies. The
pre-post studies were assessed using an appropriate tool
by National Institute of Health [17].
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2.4 Statistical Analysis

The efficacy parameters are binary outcomes and are
expressed as risk ratios. These were log-transformed and
synthesised using the Mantel-Haenszel method [18]. These
were then back-transformed in the visualisation for ease of
interpretation.

For the assessment of heterogeneity, we used tau and
tau-squared values. We used the restricted maximum like-
lihood estimator [19, 20] for estimating tau-squared and
the Q-profile method [21] for determining the confidence
interval of tau-squared. In addition, we used the I-squared
[22], Q-test [23], and prediction interval [24] for estimating
heterogeneity. These were considered for the assessment of
heterogeneity.

For synthesis, we employed a fixed-effects or a random-
effects model based upon the between-study heterogeneity
using a threshold of 50% for I-squared. Along with this,
we also demonstrated the prediction interval for the true
outcomes. Given the current evidence, this gives us the
expected range for results from future studies, and is more
important for real-world application by epidemiologists and
clinicians. We computed the prediction interval based on a
t-distribution [25]. We constructed it only for outcomes with
more than two studies.

The pooled estimate has been expressed using forest and
drapery plots. Forest plots are the conventional and more
commonly interpreted method of summarising the results
from a meta-analysis. We have also included the details of
the outcome parameter and meta-analytical methods in the
plots for comprehensiveness and quicker interpretation.
Drapery plots complement and add to the inference drawn
from a forest plot [26]. The limitation of the former is that
they only display the result at a single fixed threshold for
the level of significance, usually p <0.05. We can avoid this
controversial sole reliance on a single level [27] and instead
use p-value functions. This helps us visualise the results
across a wide range of confidence intervals corresponding to
diverse p-values. We can visualise the results across a range
of significance values. Moreover, the studies are presented
in a logical sequence, and the overall trend can be easily
observed, along with assessing small-study effects and heter-
ogeneity. The prediction interval could be computed only for
those outcomes where more than two studies were present.

We could not use formal tools like the funnel plot and
the corresponding Egger’s regression to assess small-study
effects and publication bias because of less studies (< 10).
The sensitivity analysis omitted each study once for out-
comes with more than two studies. We then assessed the
change in the pooled estimate. Sensitivity analysis was
done in the form of leave-one-out meta-analyses omitting
each study one by one and assessing the robustness of the
results. We explored the moderation of pooled estimate by
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a quantitative predictor by performing meta-regression, and
visualised it using a bubble plot.

We considered a p-value of 0.05 significant for the pri-
mary analysis. Analyses were done using meta [28], and
metafor [29] packages in R(v4.2.1) [30]. We assessed evi-
dence certainty using the grading of recommendations,
assessment, development, and evaluation (GRADE) frame-
work [31].

2.5 Ethical Statement

Ethical review is not applicable here since this is an SRMA
of publicly available data.

3 Results
3.1 Study Selection

We can visualise the screening process via the PRISMA
flowchart (Fig. 1). After a systematic search across three
databases, following this search strategy (Table S3), we
identified 1630 records. This study assessed the effect of
training intervention on several professionals like physi-
cians, nurses, TBAs, and others. TBAs only constituted
30%—40% of the study group, and the outcome data could
not be retrieved separately for TBAs. So, we excluded this

Identification of new studies via databases and registers

study [32]. This study assessed the effects of two different
interventions using a factorial design. The effect of a com-
munity intervention with women’s groups has been studied
here, and the effect of training the TBAs was planned to be
released in a separate publication [33]. However, this could
not be retrieved even after a detailed search and mailing the
authors (see Figs. 2, 3 and 4).

We finally included six studies for systematic review and
quantitative synthesis [34—39] [Table 1]. The studies were
conducted in several countries in Asia, Africa, and South
America. We have summarized the detailed information in
Table S4.

3.2 Pooled Estimate

Training traditional birth attendants reduced the risk of peri-
natal mortality [RR: 0.69, 95% CI 0.61-0.78] post-train-
ing [Fig. 2]. The 95% prediction interval (95% PI) states
the expected range into which the results of 95% of the
future studies may lie, and is a more practical estimate. It is
expected to give an effect size with the range of 0.32-1.50
in future studies.

Training traditional birth attendants also reduced the risk
of 7-day neonatal mortality [RR: 0.65, 95% CI 0.53-0.80;
95% PI 0.08-5.81] post-training. However, the risk of still-
birth did not reduce significantly post-training [RR: 0.70,
95% CI1 0.39-1.26; 95% PI 0.00-1036.89].

Identification of new Studies via other methods

4 )
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Fig. 1 PRISMA flow chart detailing the literature search, and providing reasons for exclusion of studies
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Fig.2 Forest plot showing the Post-training _Pretraining

risk rati.o 9f per‘inata.l Trlortal.ity Study Events Total Events Total Perinatal mortality RR 95%-Cl Weight
with training of traditional birth
attendants Garces2012 70 2637 84 2129 0.67 [0.49;0.92] 15.0%
Carlo - Zambia 2010 267 20661 150 8205 0.71 [0.58; 0.86] 34.6%
Goudar 2012 220 6148 307 5905 0.69 [0.58; 0.82] 50.4%
Pooled estimate [FEM] 557 29446 541 16239 < 0.69 [0.61; 0.78] 100.0%
Prediction interval ——r— [0.32; 1.50]
1
0.5 1 2

Improved with training Deteriorated with training
Heterogeneity: 12 = 0% [0%; 90%], <> = 0 [0.0000; 0.0079], 3 = 0.08 (p = 0.96)
Log-transformed risk ratios synthesised using Mantel-Haenszel method
Restricted maximum-likelihood estimator for tau’2
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Risk ratio for perinatal mortality after training versus before training

Fig.3 Drapery plot showing the ‘level of significance’—dependent variation in the risk ratio of perinatal mortality with training of traditional
birth attendants

Study logRR SE(logRR) Perinatal mortality RR 95%—-Cl P-value Tau2 Tau 12
Omitting Garces2012 -0.3626 0.0657 0.70 [0.61;0.79] <0.01 0 00%
Omitting Carlo - Zambia 2010 -0.3787 0.0760 0.68 [0.59;0.79] <0.01 0 00%
Omitting Goudar 2012 -0.3616 0.0854 0.70 [0.59;0.82] <0.01 0 00%
Sensitivit, lysi

ensitivity analysis —_— 0.69 [0.61;0.78] <001 0 0 0%
[Leave—one-out] I 1

0.75 1 1.5

Improved with training Deteriorated with training
Log-transformed risk ratios synthesised using Mantel-Haenszel method
Restricted maximum-likelihood estimator for tau2

Fig.4 Leave-one-out meta-analysis for the risk ratio of perinatal mortality with training of traditional birth attendants
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Table 1 Pooled findings of the

included studies (N =6)
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Outcome Study design Pooled risk ratio I Model
(with 95% CI)

Perinatal mortality Pre-post studies 0.69 (0.61-0.78) 0% Fixed-effects model
7-day neonatal mortality (Trair.led Versus 0.65 (0.53-0.80)  35% Fixed-effects model
Stillbirth untrained/less trained) 50 039 126)  84%  Random-effects model
Perinatal mortality Randomised controlled 0.73 (0.67-0.79) 100%  Fixed-effects model
Neonatal mortality trials (Before training (70 (0.62-0.80) 28%  Fixed-effects model

Stillbirth

versus after training)

0.81 (0.56-1.18) 61% Random-effects model

Trained traditional birth attendants compared to stand-
ard care showed a reduced risk of perinatal mortality [RR:
0.73,95% CI 0.67-0.79] and neonatal mortality [RR: 0.70,
95% CI 0.62—-0.80]. However, the risk of stillbirth [RR:
0.81, 95% CI 0.56-1.18] did not reduce significantly com-
pared to usual care.

The drapery plots depict the individual study estimates
and the pooled estimate alongside the shaded prediction
interval [Fig. 3]. This is depicted against a range of signifi-
cance thresholds. The thick blue lines shows that the risk
reduction in neonatal mortality (after training), perinatal
mortality (after training), and neonatal mortality (versus
untrained) are all statistically significant even at a p-value
as less as 0.01.

3.3 Heterogeneity and Small-Study Effects
Assessment and Exploration

The pooled estimates had differing between-study het-
erogeneities as assessed by I? and prediction interval
and depicted in the respective forest plots. Since there
is high between-study heterogeneity for risk of stillbirth
[1>=84%, ©=0.24 (0.03-12.03), Cochran’s Q: p<0.01],
we explored the relation with sample size. This was
done using meta-regression, and visualised as a bubble
plot. However, it did not moderate the pooled risk ratio
(beta=0, p=0.16). We could not conduct a formal test
for publication bias or small-study effects because of the
low number of studies. The detailed outcome assessment
for individual studies and heterogeneity estimates for each
outcome can be checked in the respective forest plots.

3.4 Sensitivity Analysis

We conducted sensitivity analyses using leave-one-out
meta-analyses for the outcomes with more than two stud-
ies [Fig. 4]. The effect of omitting each study one-by-one
is depicted in Figs. S9-S11.

3.5 Risk of Bias

Amongst the randomised controlled trials, two studies were
at a high risk of bias, while one had some concerns. In this
study [37], the randomisation for the latter part of the con-
trol group is not clearly given. In another study [35], there
is no information on allocation concealment. The detailed
domain-wise quality assessment is given in Fig. S13.
Amongst the pre-post studies, the study quality varied from
moderate to low risk of bias. The question-wise detailed
assessment is given in Table S5. The evidence certainty is
provided in Table S6, with most outcomes providing effects
of a low to very low certainty.

4 Discussion

We assessed the effect of maternal and child health training
on traditional birth attendants. There is a decrease in the risk
of early neonatal mortality, neonatal mortality, and perina-
tal mortality. However, there is no difference in the risk of
stillbirth. This change indirectly suggests that these training
modules help mitigate the reduction in the outcomes fol-
lowing delivery i.e., neonatal mortality. Although stillbirth
is not reduced, the summary estimate of perinatal mortality
shows a decline because of the neonatal parameter.

Several studies have explored the impact of maternal and
child health training on traditional birth attendants (TBAs)
on reducing the risk of perinatal mortality. TBAs are locally
available individuals who provide childbirth and maternal
care in many communities, particularly in areas with lim-
ited access to formal healthcare facilities [37]. Similarly,
our findings show that training traditional birth attendants
reduced the risk of perinatal mortality [RR: 0.69, 95% CI
0.61-0.78]. Post-training traditional birth attendants (TBAs)
have proven effective in reducing perinatal and 7-day neona-
tal mortality risk. However, it appears that the training did
not significantly impact stillbirth rates. Therefore, there is
a need for TBAs' knowledge and abilities to be developed
within acceptable limits by ongoing collaboration between
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TBAs and health systems [40]. As governments progress
towards providing SBA to all women, the possible role of
TBAs should be carefully considered. Although the data
has limitations due to the research design, TBA training can
enhance some newborn outcomes but does not affect mother
mortality [41]. In India, because access to public health-
care is limited, the tribal health system faces challenges.
Tribal health challenges differ due to the tribal populations'
distinctive socio-cultural practices, rituals, customs, and
languages [42]. Traditional birth attendants are very popu-
lar and highly influential in their tribal community. People
prefer to take their help in maternal and child health. The
TBA's psychological and socio-cultural support and commu-
nity-wide access to mothers are believed to have contributed
significantly to maternity and newborn health care. TBAs
have an important role in improving maternal and newborn
health, particularly in rural regions where they continue
to be a vital force in delivering health and nutrition initia-
tives. One study shows that utilization of traditional birth
attendant (TBA) services in a rural Local Government area
with proper training of TBA can provide conventional and
traditional maternity care that will translate into improved
maternal and newborn health outcomes in relevant contexts
[40]. The trained TBA adoption could positively influence
the community members to handle and manage obstetric and
neonatal complications [41].

There are several strengths to this manuscript. We have
comprehensively covered a variety of evidence on the train-
ing of traditional birth attendants. We have followed it up
with robust methodological and statistical steps to get accu-
rate estimates. The limitation of this manuscript is tied down
to the lack of enough well-designed interventional studies
in this field. We have addressed this by covering several dif-
ferent research questions and synthesising them separately
to get overall evidence. Training traditional birth attendants
improved outcomes. However, there is a considerable scope
for future research. There are very few studies, and further
well-designed studies especially in the lower and middle-
income countries can shed more light on the effectiveness of
these training modules. The overall course content in these
training packages can be further optimised to improve their
effectiveness. As highlighted by the differential change in
neonatal mortality and stillbirths, special attention should be
paid to the neonatal components of training modules apart
from the labour-related components. These can build an
evidence base for good health and well-being with reduced
inequality in the primary care for maternal and child health.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s44197-024-00300-x.
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