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Abstract

Background Maternal mortality in low- and middle-income countries (LMIC) has reduced considerably over the past
three decades, but it remains high. Effective interventions are available, but their uptake and coverage remain low. We
reviewed and synthesised evidence from systematic reviews on interventions to increase healthcare services utilisa-
tion to reduce maternal mortality in LMICs.

Methods We searched Medline PubMed and Cochrane Library databases for systematic reviews published

between January 2014 and December 2021, investigating interventions to increase healthcare services uptake
among pregnant women in LMICs. We used the AMSTAR tool (A Measurement Tool to Assess Systematic Reviews)

to assess the methodological quality of the included reviews. We extracted data on the interventions and their effects
and grouped them into broad groups based on the outcomes reported in each systematic review.

Results We retrieved 4,022 articles. After removing duplicates and screening, we included 14 systematic reviews.

Male-partner interventions were effective in increasing skilled birth attendance (SBA) postnatal visits and maternal
antiretroviral (ART) uptake for HIV-positive pregnant women. However, there was no evidence of their effectiveness
on increased early ANC initiation or adequate ANC visits.

Mobile health interventions were effective in increasing adequate ANC visits, SBA, facility-based service utilisation,
early ANC initiation, and adherence to nutritional supplements.

Incentive-based interventions, particularly financial incentives, were effective in increasing the number of ANC visits
but not postnatal visits.

Facility-based interventions were effective in increasing postnatal visits, maternal ART initiation and uptake, immuni-
sation uptake and follow-up ANC visits. None of the reviews assessed their impact on SBA or adequate ANC visits.

Community-based interventions were effective in increasing SBA, ANC service utilisation, ART initiation and uptake,
and nutritional supplements and immunisation uptake.
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Conclusion Our findings show that the different interventions effectively improved different outcomes
on the maternal healthcare continuum. Implementing these interventions in combination has the potential

to enhance healthcare service uptake further.

Keywords Maternal mortality, Low and middle income, Antenatal care, Postnatal care

Background

With over 295,000 women and girls dying yearly due to
pregnancy-related problems, maternal mortality remains
a critical global healthcare challenge [1]. Low-and mid-
dle-income countries (LMICs) are disproportionately
affected as over 94% of all maternal deaths occur in these
countries, with sub-Saharan Africa (SSA) alone contrib-
uting about 66% of all maternal deaths. The estimated
lifetime risk of maternal death in SSA in 2017 was 1 in 37,
compared to just 1 in 7,800 in developed countries like
Australia and New Zealand [1].

Between 1990 and 2017, the global maternal mortality
ratio (MMR) decreased by 44%, from 385 to 216 mater-
nal deaths per 100,000 live births [2]. However, this fell
short of the Millennium Development Goal target of
reducing the global MMR by 75% in 2015 compared to
1990 [3]. Despite this remarkable progress, the number of
pregnant women dying from preventable causes remains
unacceptably high [1].

Globally, the leading causes of maternal mortality
include high blood pressure during pregnancy, excessive
bleeding (mainly after delivery), sepsis, complications
from childbirth and unsafe abortions, and infection with
diseases such as acquired immunodeficiency syndromes
(AIDS) and malaria [1]. Improved healthcare service
utilisation can effectively mitigate these complications
among pregnant women during pregnancy (antenatal
care; ANC), intrapartum (during labour and delivery),
and postpartum (after delivery) periods [4].

Early and adequate ANC visits can significantly reduce
maternal mortality and morbidity through timely identi-
fication and management of pregnancy-related compli-
cations. The 2016 World Health Organization (WHO)
guidelines recommend at least eight visits during preg-
nancy, with the first occurring in the first trimester (less
than 12 weeks gestation), as this ensures a healthy preg-
nancy, an effective transition to labour and delivery, and
a positive motherhood experience [5]. Timely and ade-
quate ANC visits have been associated with increased
usage of emergency obstetric care, institutional delivery,
and positive pregnancy outcomes [6, 7].

Despite the enormous benefits of early and adequate
ANC visits on pregnancy outcomes, the uptake of services
among pregnant women in LMICs remains low. Many
pregnant women continue to present to care late. A system-
atic global analysis of trends of early ANC visits between

1990 and 2013 showed that the estimated coverage of early
ANC visits in low-income countries in 2013 was only 24%
compared to 82% in high-income countries [8]. While the
estimated global ANC coverage (defined as at least one
ANC visit) had increased to 86% in 2019, only 52% and 46%
of pregnant women made at least four ANC visits in sub-
Saharan Africa and south Asia, respectively [9].

Within LMICs, low educational attainment, poor soci-
oeconomic status, rural residence, and increased dis-
tance to health facilities are among the leading factors
associated with late presentation to healthcare services
[8, 10-13]. Pregnant women in hard-to-reach rural areas
are more likely to die from pregnancy-related complica-
tions than those in urban areas, as most facilities in rural
areas are not well equipped, and pathways to referral
facilities are costly and complicated [14].

The emergence of the coronavirus disease (COVID-
19) pandemic has further compounded challenges on
the already struggling health systems in LMICs by caus-
ing disruptions in delivery of healthcare services. Limited
financial and human resources intended for improving
services like maternal healthcare have to be diverted
towards the imminent need to contain the spread of
the severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) infection [15, 16]. Consequently, adversely
affecting the progress made by countries in reducing the
maternal mortality rate (MMR) to the target of less than
70 maternal deaths per 100,000 live births by 2030 [17].
To accelerate progress towards this goal, simple, cost-
effective interventions that can increase healthcare uti-
lisation among pregnant women must be implemented
or scaled up in LMICs. Several systematic reviews have
identified, evaluated, and summarised the findings from
relevant individual studies of effective interventions
[18-22]. In an effort to inform future research and pro-
vide policy makers with timely evidence for evidence-
informed policy formulation, we aimed to synthesize
evidence from systematic reviews on interventions aimed
at improving healthcare service utilisation among preg-
nant women in LMICs to reduce maternal mortality.

Methods

We used the methodology for rapid reviews provided in
the interim guidance on rapid reviews from the Cochrane
Rapid Reviews Methods Group [23] as stipulated in the
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protocol (Prospero protocol number CRD42021291467)
for this review. We used the tool as it provides a standard-
ized approach for conducting reviews that are rigorous,
transparent, and useful for synthesizing timely evidence
to inform decision-making quickly and efficiently.

Inclusion and exclusion criteria

We used the following PICOST (population, interven-
tion, comparator, outcome, setting and time) matrix to
include or exclude studies in the review:

1. Population: Women of reproductive age (15-49
years).

2. Intervention: Any intervention (including policy
changes) that may lead to increased healthcare ser-
vice utilisation among pregnant women.

3. Study setting: Low-and-middle-income countries.
We used the World Bank’s classification of coun-
tries by income released on 1st July 2021, avail-
able at: https://datahelpdesk.worldbank.org/knowl
edgebase/articles/906519-world-bank-country-
and-lending-groups.

4. Comparator: we had no pre-specified comparator.
We reported the comparison groups as reported in
the included reviews.

5. Outcome: The primary outcome was increased
uptake of healthcare services as a percentage follow-
ing the intervention or any measure of effect (odds
ratio, risk ratio) for improved healthcare utilisation in
the treatment group compared to the control group.
Some specific outcomes were:

1. Increased early ANC initiation (less than 12
weeks gestation or in first trimester).

2. Increased adequate ANC visits (at least four visits).

3. Increased facility deliveries.

4. Increased skilled attendance at delivery (by doctor,
midwife, trained nurse).

5. Increased postnatal follow-up visits.

6. Increased essential vaccine uptake for pregnant
women.

7. Increased nutritional supplement uptake.

8. Increased uptake of treatment for infections (for
example, HIV infection).

6. Study design: Systematic reviews.

We included published systematic reviews assessing
interventions for improving healthcare service uptake
among pregnant women in LMICs, irrespective of the
designs of the included studies in the reviews. We included
both Cochrane and non-Cochrane Reviews, provided they
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had used a systematic approach to identify the included
studies. We included systematic reviews with and without
meta-analyses but excluded meta-analyses without sys-
tematic reviews. We included systematic reviews with at
least one study conducted in an LMIC setting.

Time

We included systematic reviews published between
January 2014 to December 2021 as we were interested
in identifying interventions which would be more appli-
cable in accelerating the achievement of the sustainable
development goal (SDG) to reduce the global MMR to
less than 70 maternal deaths by 2030 [17].

Search methods for identification of reviews

We used keywords and Medical Subject Headings
(MESH) to perform electronic searches in Medline
PubMed and the Cochrane Library databases using the
following search terms: “maternal health’, “maternal
mortality’, “interventions for reducing maternal mor-
tality’, and “Low- and middle-income countries” We
searched the literature for synonyms of each search term
to develop a comprehensive search strategy. Appendi-
ces 1 and 2 provide the search strategies for each of the
databases. Additionally, we screened the reference lists
of all the included reviews for other potentially eligible
reviews.

Data collection and analysis

Selection of reviews

We used a two-step screening process; in the first
step, two review authors (TM and VC) independently
screened the titles and abstracts of studies retrieved from
the electronic databases. After that, we obtained full texts
of eligible studies for further review and the final selec-
tion of eligible studies for inclusion in the review. In case
of disagreements, we thoroughly examined the issues
and consulted a third-party opinion (LA, MA, or LN) to
resolve them.

Data extraction and management
We developed a data extraction tool (Supplementary
Material Appendix 3) which we piloted on five system-
atic reviews before the actual data extraction to enhance
the consistency of the results. After verifications, we used
the tool to develop a Microsoft Access (Microsoft Cor-
poration, Redmond, Washington, United States) database
to extract data from the included reviews. The form also
guided specific data extraction and recording formats for
uniformity.

Where possible, we extracted the following data from
the included systematic reviews:
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1. Characteristics of the included systematic reviews:
date of search; the number of studies included and
the number of participants in each study; review
objective(s); type of participants; setting (countries);
interventions; comparisons; relevant outcomes with
definition and information for any adjustments.

2. GRADE (Grading of Recommendations, Assessment,
Development and Evaluations) assessment of rel-
evant outcomes.

3. Risk of bias (RoB) assessment in the included sys-
tematic reviews: methods used; domains assessed;
judgements.

4. Characteristics of interventions: description of the
intervention; the form of application frequency;
start and duration of intervention; adherence to the
intervention.

5. Results of included reviews: comparison group; out-
come; numbers of studies and participants; results
(from meta-analysis or narrative description).

Where the systematic reviews included studies from
both LMICs and high-income countries, we extracted
data only from studies conducted in LMICs. However,
where the results were combined in a meta-analysis, we
extracted the combined result from the meta-analysis.
Where any information from the reviews was unclear or
missing, we accessed the published papers of the individ-
ual studies included in the reviews.

Quality assessments

Assessment of methodological quality of included reviews
We used the AMSTAR tool (A Measurement Tool to
Assess systematic Reviews [24, 25]) as provided in Sup-
plementary Material Appendix 4 to assess the methodo-
logical quality of the included reviews.

Quality of the evidence in included reviews

We extracted information on the RoB methods and ratings
used in the included systematic reviews. In addition, where
provided in the reviews, we extracted GRADE ratings [26]
for the outcomes of interest for this review to assess the cer-
tainty of the evidence.

Data synthesis

We grouped the interventions into broad groups based
on the outcomes measured for each intervention in each
systematic review.

We tabulated PICOS (population, intervention, con-
trol, outcome and setting) elements at the review level.
Results tables included effect estimates, 95% confidence
intervals (CIs), and measures of heterogeneity/RoB, as
appropriate.
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The choice of effect estimates for summary and tabula-
tion depended on the outcomes reported in the selected
reviews. Where possible, we standardised the results
reported if outcomes were expressed differently between
studies. We standardised the effect estimates to risk
ratios (RRs) or odds ratios (ORs) for dichotomous out-
comes and mean differences (MDs) or standardised mean
differences (SMDs) for continuous outcomes.

Results

Description of included systematic reviews

We retrieved 4,022 systematic reviews (Fig. 1). After
removing duplicates, title and abstract screening, and
performing full-text critical appraisals, we included 14
systematic reviews.

Table 1 provides the details of the included systematic
reviews. The systematic reviews were published from
2015 to 2021 and had between 3 to 47 studies. Four
reviews (Mbuagbaw et al. [27], Seward et al. [28], Till
et al. [29] and Wagnew et al. [30]) included intervention
(RCT, cRCT and pre-post studies) studies only, while the
rest had a combination of intervention and observation
(cohort, cross-sectional and case—control) studies.

The systematic reviews predominantly included stud-
ies conducted in SSA and South and South East Asia.
One review by Sondaal et al. [31] also included one study
conducted in Eastern Europe. Additionally, two reviews
(Sondaal et al. [31] and Till et al. [29]) each included one
study, while one review by Lassi and Bhutta [32] included
two studies from Latin America.

In terms of interventions, two systematic reviews
(Takah et al. [33] and Saundi et al. [34]) assessed the
effect of interventions involving male partners. Four sys-
tematic reviews (Sondaal et al. [31], Wagnew et al. [30],
Saronga et al. [35] and Geldsetzer et al. [36]) assessed the
effect of mobile health interventions. One review by Till
et al. [29] reported the effect of incentive-based interven-
tions. Three reviews (Tibingana-Ahimbisibwe et al. [37],
Vrazo et al. [38]and Geremew et al. [39]) assessed the
effect of health systems facility-based interventions. Four
reviews (Lassi et al. [40], Lassi and Bhutta [32], Seward
et al. [28], and Vrazo et al. [38]) reported the effect of
health systems community-based interventions, and one
review by Brittain et al. [41] reported the effect of com-
posite health-systems interventions on the uptake of ser-
vices by pregnant women.

The methodological quality of included reviews

Quality of included reviews

We assessed the methodological quality of the included
systematic reviews using the AMSTAR tool (Supple-
mentary Material Appendix 4). Table 2 shows the score
ratings for each systematic review. Overall, the included



Mzembe et al. BMC Public Health (2023) 23:1734

Page 5 of 30

Records excluded
(n=3,711)

Full-text articles excluded,
with reasons*
(n =206)

A 4

'
£ Records identified through database
= searching
2 (n=4,022)
=]
c
7}
pd
—
A4
'
Records after duplicates removed
w (n=3,931)
£
c
7}
L
Q
7}
y
— Records screened
(n=3,931)
'
>
=
= v
2
= Full-text articles assessed for
eligibility
(n =220)
—
'
° Lo .
g Studies included in the
3 review
[=]
= (n=14)

Fig. 1 Flow diagram for the selection process of studies identified and included in the review. *Reasons for exclusion:Preventing or managing
pregnancy related complications (55), Favourable pregnancy outcomes and not improvement of healthcare service uptake (38), Preventing

or managing infections during pregnancy (34), Treating or preventing anaemia or postpartum haemorrhage (27), Safe abortion or preventing
pregnancy (22), Preventing or managing pre-eclampsia (18), Assessing safety or acceptability of an intervention not effect on increasing healthcare
uptake (3), Assessing effect of different nutritional supplements and not increasing service uptake (2), Not looking at pregnant women (2),

Sexual reproductive health and rights—not focussing on outcomes during pregnancy (2), Improving quality of care and not service uptake (1),
Intervention in humanitarian setting (1), Assessing different antenatal care models (1)

systematic reviews were of high quality. The average
score was 83.1% (9.1 of the 11 points in the AMSTAR
tool). Four systematic reviews scored 90.9% (10/11), and
the lowest review scored 63.6% (7/11), with the rest scor-
ing 81.8% (9/11). The main reasons for failing to score full
marks were failure to include a list of excluded studies
with reasons (11/14 reviews) and not assessing the likeli-
hood of publication bias (12/14 reviews).

Quality of the evidence in the included reviews

In this section, we provide the RoB assessment of the
included studies and the GRADE assessment of the cer-
tainty of the evidence in the included systematic reviews.

Male-partner involvement interventions
Two systematic reviews (Takah et al. [33] and Saundi et al.
[34]) reported the effect of interventions involving male

partners on increasing the uptake of healthcare services
among pregnant women. Both systematic reviews did
not perform GRADE assessments for the certainty of evi-
dence. Takah et al. [33] used the Jadad Scale Assessment
Tool [42], developed by the Joana Briggs Institute (JBI)
(formerly known as the Oxford Pain Research Group),to
assess the quality of randomised studies and the New-
castle-Ottawa Scale (available at: http://www.ohri.ca/
programs/clinical_epidemiology/oxford.asp) to evaluate
the quality of non-randomised studies included in the
review. The authors reported that the randomised stud-
ies included in the review had a moderate RoB, while the
non-randomised studies had a low to moderate RoB.
Suandi et al. [34] used the Downs and Black Check-
list [43] to assess the quality of the included studies as
the studies had varied designs. The included studies had
a moderate to low RoB, with an average score of 53.8%
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Table 2 AMSTAR ratings for the included systematic reviews

Page 11 of 30

Author, Year 12 20 3¢ 44 5¢ 6f 79 8" 9 10 1% Total Score (%)
Brittain et al, 2021 [41] YES YES YES YES NO YES NO NO YES NO  YES  7(63.6)
Geldsetzer et al, 2016 [36] YES YES YES YES NO  YES YES YES YES NO  YES  9(81.8)
Geremew et al, 2020 [39] YES YES YES YES NO  YES YES YES YES YES  YES  10(90.9)
Lassi et al, 2015 [40] YES YES YES YES NO  YES YES YES YES NO  YES  9(81.8)
Lassiet and Bhutta, 2015 [32] YES YES YES YES YES YES YES YES YES NO  YES  10(90.9)
Saronga et al, 2019 [35] YES YES YES YES NO  YES YES YES YES NO  YES  9(81.8)
Seward et al, 2017 [28] YES YES YES YES NO  YES YES YES YES NO  YES  9(81.8)
Sondaal et al, 2016 [31] YES YES YES YES NO  YES YES YES YES NO  VYES  9(81.8)
Suandi et al, 2021 [34] YES YES YES YES YES NO YES YES YES NO  YES  9(81.8)
Takah et al, 2017 [33] YES YES YES YES YES NO  YES YES YES YES  YES  10(90.9)
Tibingana-Ahimbisibwe etal, 2015[37]  YES ~ YES ~ YES YES NO  YES YES YES YES NO  YES  9(81.8)
Till et al, 2015 [29] YES YES  YES YES YES YES YES YES YES NO  YES  10(90.9)
Vrazo et al, 2018 [38] YES YES YES YES NO  YES YES YES YES NO  YES  9(81.8)
Wagnew et al, 2018 [30] YES YES YES YES NO  YES YES YES YES NO  YES  9(81.8)

12: A priori design provided

2°: Duplicate study selection and data extraction

3% Comprehensive literature search performed

49: Status of publication used as an inclusion criterion

5¢: List of studies (included and excluded) provided

6: Characteristics of included studies provided

79: Quality of included studies assessed and documented

8" Quality of included studies used appropriately in formulating conclusions
9': Appropriate methods used to combine the findings of the studies
10’: Likelihood of publication bias assessed

11% Conflict of interest stated

(14/26). Based on the checklist, the included studies had
the lowest score on the external validity criteria (average
score: 22%).

Mobile health interventions

Four reviews (Sondaal et al. [31], Wagnew et al. [30],
Saronga et al. [35] and Geldsetzer et al. [36]) reported
the effect of mobile health interventions on the uptake
of services among pregnant women. Sondaal et al. [31]
and Saronga et al. [35] did not perform GRADE assess-
ments for the certainty of evidence. Sondaal et al. [31]
used an adapted Cochrane Collaboration tool for assess-
ing RoB in randomised trials [44] to assess the quality of
the included studies. The included studies were rated as
having low RoB in terms of participant selection, com-
pleteness of data, clear outcome definition and assess-
ment of the effect of confounders. The primary source of
potential bias was measurement error for the outcomes
and exposures.

Saronga et al. [35] used the Academy of Nutrition and
Dietetics Tool for Primary Research [45] to assess the
quality of the included studies. The review included four
studies, of which two had positive quality, and the other
two had neutral quality.

Wagnew et al. [30] used the Cochrane Collaboration’s
Tool Assessing the quality of controlled clinical trials
[46] to assess the quality of the included studies and the
GRADE criteria [26] to evaluate the quality of evidence.
Overall, the included studies had a low RoB but lacked
clarity regarding assessment of blinding for outcome
assessment. The evidence from the review was of mod-
erate quality. Geldsetzer et al. [36] used the GRADE cri-
teria [26] to assess the quality, and evaluate the quality
of evidence from each study included in the review. The
authors rated the evidence on the outcome for “attend-
ance at PMTCT or postnatal clinic after delivery” as
moderate quality. In contrast, the evidence on the out-
come for retention on ART care at 12 months postpar-
tum was of very low-quality (Table 3).

Incentive-based Interventions

One review by Till et al. [29] reported the effect of incen-
tive-based interventions on increasing the uptake of
healthcare services among pregnant women. The authors
used criteria provided in the Cochrane Handbook for
Systematic Reviews of Interventions [47] to assess the
RoB of the included studies. The review found that the
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studies had low RoB. GRADE assessment for the cer-
tainty evidence was not performed (Table 4).

Health systems: facility-based interventions

Three reviews (Tibingana-Ahimbisibwe et al. [37], Vrazo
et al. [38]and Geremew et al. [39]) reported the effect of
health systems facility-based interventions on increasing
uptake of healthcare services among pregnant women.
All three reviews did not perform GRADE assessment
for the certainty of evidence. Tibingana-Ahimbisibwe
et al. [37] used a validated tool from the Effective Public
Health Practice Project (EPHPP) [48]. According to this
tool, the review rated the study reporting outcomes rel-
evant to this review as of moderate quality (Table 5).

Vrazo et al. [38] assessed the quality of each study using
an eight-point rigour scale proposed by Denison et al.
[49]. Overall, the included studies had low to moderate
quality, with 8 (72%) studies lacking random assignment
of participants to interventions, 6 (64%) studies not hav-
ing equivalency between comparison groups at baseline,
and none of the studies having a random selection of
participants.

Geremew et al. [39] used the JBI critical appraisal tool
[50] to assess the quality of the included studies. Overall,
the quality of the included studies was from moderate to
high, with all the studies scoring more than six points out
of nine based on the appraisal tool.

Health systems: community-based interventions

Four reviews (Lassi et al. [40], Lassi and Bhutta [32],
Seward et al. [28], and Vrazo et al. [38]) assessed the
effect of health systems’ community-based interventions
on the uptake of services among pregnant women in
LMICs. The quality assessment for the review by Vrazo
et al. [38] has been described in the subsection for mobile
health interventions above. The reviews by Lassi et al.
and Lassi and Bhutta [32, 40] did not perform GRADE
assessment for the certainty of evidence. In the review by
Lassi et al. [40], the authors adapted the Quality assess-
ment tool for studies with a pre-post design proposed by
Loevinsohn [51]. The authors reported that the included
studies were mainly of low quality as most of them did
not describe the methods of how the interventions were
delivered. On the other hand, the review included one
study that was of moderate quality.

In the review by Lassi and Bhutta [32], the authors
assessed RoB for the included studies using the crite-
ria outlined in the Cochrane handbook for systematic
reviews [47]. The studies included in this review had a
moderate RoB. Still, they scored poorly on blinding par-
ticipants on the treatment they were allocated to and
blinding study personnel on assessment of outcomes pri-
marily due to the nature of the interventions. The review
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by Seward et al. [28] only used the GRADE criteria to
assess the quality of the evidence for each outcome. The
authors found that the quality of evidence for the out-
come of ANC uptake was low, and the quality for facility
delivery outcomes was high (Table 6).

Health systems: composite interventions

One review by Brittain et al. [41] reported the effect of
health-systems composite interventions on increas-
ing the uptake of healthcare services among pregnant
women. The authors did not perform quality assessments
for the included studies or the certainty of the outcomes.

Effects of interventions

Interventions assessing the effect of male partner
involvement (Table 3)

Our search retrieved two systematic reviews (Takah et al.
[33] and Suandi et al. [34]), which assessed the effect
of involving male partners in improving the uptake of
healthcare services among pregnant women in LMICs
(Table 7). The reviews included studies that evaluated
the impact of these interventions on the following out-
comes: maternal ART initiation, timely ANC initiation,
adequate ANC visits, receiving all components of ANC,
receiving ANC services from a medically trained pro-
vider, increased institutional delivery, skilled attendance
at delivery, and increased postpartum visit.

Increased maternal ART initiation The review by Takah
et al. [33] assessed the effect of four different approaches
aimed at increasing male partner involvement in the pre-
vention of mother-to-child transmission (PMTCT) of
HIV infection and the impact of these approaches on the
uptake of maternal ART in sub-Saharan Africa (SSA).

The first intervention utilised male champions (males
considered role models in their communities) to visit
HIV-positive pregnant women together with their male
partners. The males champions encouraged the HIV-
positive pregnant women to initiate ART and take up
PMTCT services. Additionally, they provided counselling
to the male partner on the need to be involved in access-
ing healthcare services. The interventions also involved
community sensitisation campaigns and community
couple counselling by community health workers on the
necessity of male partner involvement in service uptake.
To assess the effectiveness of this intervention, Takah
et al. [27] performed a meta-analysis of six studies (one
cRCT, four cohort studies, and one serial cross-sectional
study). The studies were conducted in Malawi, Mozam-
bique, Nigeria, Uganda (two studies) and Zambia, with a
pooled sample size of 8,872. The review found that HIV-
positive pregnant women whose male partners received
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the intervention were over four times more likely to initi-
ate ART during pregnancy than those who did not (OR:
4.22,95% CI: 2.27 — 7.77, n=_8,872, 6 studies).

The second intervention involved writing invitational let-
ters to male partners of HIV-positive pregnant women to
get them involved in the ART uptake of their partners. To
assess this intervention, the authors performed a meta-
analysis of four studies (two RCTs and two cohort stud-
ies) with a pooled sample size of 366 participants. The
included studies were conducted in Malawi, Rwanda,
Tanzania and Zambia. The review found that HIV-posi-
tive pregnant women whose male partners received the
invitational letters were no more likely to initiate ART
during pregnancy than those who did not (OR: 1.21, 95%
CI: 0.89 — 1.63, n=366, 4 studies).

The third intervention involved providing specialised
psychological counselling by trained personnel to HIV-
positive pregnant women together with their male part-
ners. To assess the effect of this intervention, Takah
et al. [27] performed a meta-analysis of two studies (one
cohort study and one RCT conducted in Kenya and
South Africa, respectively) with a pooled sample size of
241 participants. The review found that the HIV-positive
pregnant women whose male partners received the inter-
vention were 2.29 times more likely to initiate ART dur-
ing pregnancy than those who did not receive the inter-
vention (OR: 2.29, 95% CI: 1.42 — 7.69, n =241, 2 studies).

The fourth intervention encouraged HIV-positive preg-
nant women verbally to bring their male partners to the
ANC clinic. A meta-analysis of five cohort studies con-
ducted in Kenya, Malawi, Nigeria, South Africa and Tan-
zania with a pooled sample size of 2,015 participants was
conducted to assess the effect of this intervention. The
review found that HIV-positive pregnant women who
received verbal encouragement to bring their male part-
ners to the ANC clinic were 2.39 times more likely to ini-
tiate ART during pregnancy than those who did not (OR:
2.39, 95% CI: 1.26—4.53, n=2,015, five studies).

Increased adequate antenatal care visits (four or more
visits) 'We retrieved one systematic review by Suandi
et al. [34], which investigated the effect of male part-
ner involvement interventions on adequate ANC visits
by pregnant women. The review included three studies
(by Wai et al. [52], Mullany et al. [53] and Forbes et al.
[54]) which assessed the effect of pregnant women being
accompanied to the ANC clinic by their male partners.
A cross-sectional study including 426 pregnant women
conducted in Myanmar by Wai et al. [52] found that
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pregnant women who were accompanied to the ANC
clinic by their male partners were almost six times more
likely to have adequate ANC visits than those who did
not (adjusted odd ratio [aOR]: 5.82, 95% CI: 3.34 — 10.15,
n=426). On the other hand, an RCT including 442 preg-
nant women conducted in Nepal by Mullany et al. [53]
and secondary data analysis of the 2011 Ethiopian Demo-
graphic and Health Survey (DHS) including 2,642 preg-
nant women by Forbes et al. [54] found that pregnant
women accompanied by their male partners were no
more likely to have adequate ANC visits (OR: 1.06, 95%
CI: 0.95 — 1.18, n=442; and aOR: 1.06, 95% CI: 0.82 —
1.38, n=2,642 respectively).

Increased early ANC initiation (less than 12 weeks gesta-
tion) The systematic review by Suandi et al. [34] fur-
ther investigated the effect of male partner involvement
on increased early ANC initiation. The review included
one cross-sectional study including 210 pregnant women
conducted in Ethiopia by Mohammed et al. [55]. The
study assessed the effect of the intervention involving
pregnant women being accompanied to the ANC clinic
by their male partners on early ANC initiation. The study
found that pregnant women accompanied by their male
partners were no more likely to initiate ANC early than
those not (aOR: 1.05: 95% CI: 0.79 — 1.39, n=210).

Receiving recommended ANC components Our search
retrieved one systematic review by Suandi et al. [34],
which investigated the effect of male partner involve-
ment on receiving recommended ANC components
(including identification of pre-existing health condi-
tions; early detection of complications arising during
pregnancy; health promotion and disease prevention;
and birth preparedness and complication planning). The
review included one cross-sectional study by Forbes et al.
[54], which assessed the effect of the intervention involv-
ing pregnant women being accompanied to ANC clinics
by their male partners on receiving recommended ANC
components. Forbes et al. [55] used the 2011 Ethiopian
DHS data, which included 2,642 pregnant women. The
study also found that pregnant women accompanied by
their male partners were no more likely to receive recom-
mended ANC components than those not accompanied
(aOR: 0.65, 95% CI: 0.39—1.10, n=2,642).

Receiving ANC services from a medically trained pro-
vider 'The systematic review by Suandi et al. [34]
included one cross-sectional study including 317 preg-
nant women conducted in two rural sub-districts in
Bangladesh by Rahman et al. [56]. The study assessed
the effect of the intervention involving pregnant women
being accompanied by their male partners to the ANC
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clinic on receiving ANC services from a medically trained
provider. The study found that pregnant women accom-
panied by their male partners were 4.50 times more likely
to receive ANC services from a medically trained pro-
vider than those not accompanied (aOR: 4.50: 95% CI:
2.30 — 8.70, n=317).

Increased institutional delivery The systematic review
by Suandi et al. [34] additionally included a meta-analysis
which assessed the effect of interventions involving male
partners in maternal healthcare services on increased
institutional delivery among pregnant women in LMICs.
The interventions involved: attending the ANC clinic; the
male partner involving the female partner in household
decision-making, receiving counselling for HIV, disclos-
ing HIV status, encouraging the male partner to provide
financial support towards the female partner’s maternal
healthcare needs; and the male partner being involved in
birth preparedness. The meta-analysis included six stud-
ies (one RCT, one prospective cohort study, one retro-
spective cohort study and three cross-sectional studies)
conducted in Ethiopia, India, Malawi, Myanmar, Nepal
and Zambia, with a pooled sample size of 202,315. The
review found that pregnant women whose male partners
were involved in maternal healthcare services were 2.76
times more likely to deliver in health facilities (pooled
odds ratio [pOR]: 2.76, 95% CI: 1.70 — 4.50, n=202,315,
6 studies).

Increased skilled attendance at delivery The systematic
review by Suandi et al. [34] also performed a meta-anal-
ysis which assessed the effect of interventions involving
male partners in maternal healthcare services described
in the preceding subsection on increased skilled attend-
ance at delivery. The meta-analysis included five studies
(one RCT, one prospective cohort study and three cross-
sectional studies) conducted in Ethiopia (two studies),
Indonesia, Kenya, and Nepal, with a pooled sample size
of 6,234. The review found that pregnant women whose
male partners were involved in maternal healthcare ser-
vices were 3.19 times more likely to deliver in health facil-
ities (pOR: 3.19, 95% CI: 1.55 — 6.55, n=6,234, 5 studies).

Increased postnatal care visits Finally, the systematic
review by Suandi et al. [34] performed a meta-analysis
which assessed the effect of the interventions involving
male partners in maternal health care services described
above on increased postnatal care visits. The meta-anal-
ysis included four studies (two RCT, one retrospective
cohort study and one cross-sectional study) conducted
in Burkina Faso, Myanmar, Nepal and Zambia with
a pooled sample size of 4,019. The review found that
pregnant women whose male partners were involved in

Page 20 of 30

maternal healthcare services were 2.13 times more likely
to deliver in health facilities (pOR: 2.13, 95% CI: 1.45 — 3.13,
n=4,019, 4 studies).

Mobile health interventions (Table 4)

Overall, our search retrieved four systematic reviews
(Sondaal et al. [31], Wagnew et al. [30], Saronga et al.
[35] and Geldsetzer et al. [36]) investigating the effect of
mobile health interventions on the uptake of services by
pregnant women in LMICs. The reviews included stud-
ies that assessed the impact of these interventions on
the following outcomes: adequate ANC visits, skilled
attendance at delivery, increased facility-based service
utilisation, timely ANC initiation, attendance at post-
natal care, retention on ART 12 months postpartum,
uptake of nutritional supplements and dietary counsel-
ling (Table 3).

Increased adequate antenatal care visits

The review by Sondaal et al. [31] included one cRCT,
which included 2,637 pregnant women, and reported
that the odds of having at least four ANC visits were 2.39
times higher among pregnant women who got the mobile
health intervention compared to those who did not (OR:
2.39, 95% CI: 1.03 - 5.55, n=2,637).

Increased skilled attendance at delivery

On skilled attendance at delivery, the review by Sondaal
et al. [31] found that a higher percentage of women
receiving mobile health interventions had skilled attend-
ance at delivery compared to those in the control groups
(60% versus 47%, one study).

The review by Wagnew et al. [30], which included
a meta-analysis of three randomised controlled trials
(RCTs) with a pooled sample size of 3,282, also found
that pregnant women who received mobile health inter-
ventions were more likely to have skilled attendance at
delivery compared to those in control groups (pooled
OR: 1.82, 95% CI: 1.33 — 2.49).

Other outcomes
The review by Sondaal et al. [31] reported that pregnant
women who received mobile health interventions had
increased facility-based service utilisation (54.5% in the
intervention versus 30.6% in the control group, one study,
n=3,230), early ANC attendance; essential vaccines
uptake (95%—100% after intervention versus 60% at
baseline) and timely ANC and vaccination visits (58.68%
versus 43.79%, p <0.001 for ANC visits and 42.22% versus
34.49%, p <0.001 for essential vaccinations).

The review by Geldsetzer et al. [36] included three
RCTs which assessed the effect of text message or phone
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call reminders on attendance to PMTCT, postnatal care
and retention into HIV care at 12 months postpartum for
HIV-positive pregnant women. In two RCTs (compris-
ing a total of 538 participants) included in the review,
HIV-positive pregnant women who received the mobile
health intervention were more likely to attend PMTCT or
postnatal care after delivery compared to those in control
groups (RR: 1.66, 95% CI: 1.02 — 2.70 and RR: 1.86, 95%
CI: 1.34 — 2.58). On the other hand, one RCT, including
154 participants, did not find an association between
text message reminders and retention in HIV care at 12
months postpartum (RR: 1.03, 95% CI: 0.83 — 1.27).

Two other systematic reviews (Sondaal et al. [31] and
Wagnew et al. [30]) assessed the effect of mobile health
interventions on adequate ANC visits (>4 ANC vis-
its before delivery). The review by Sondaal et al. [31]
included a programmatic cluster randomised con-
trolled trial (cRCT) of facilities in Tanzania and Zanzi-
bar, including 2,550 pregnant women who reported that
women in the intervention clusters were more likely to
have >4 ANC visits before delivery compared to women
in control clusters (OR: 2.39, 95% CI: 1.03 — 5.55). Simi-
larly, a systematic review and meta-analysis of three
RCTs by Wagnew et al. [30] found that women who
received mobile health interventions were more likely to
have >4 ANC visits before delivery compared to women
in control clusters (OR: 2.74, 95% CI: 1.41 — 5.32).

Incentives-based interventions (Table 5)

Our search retrieved one systematic review (by Till et al.
[29]), which aimed to determine whether providing a
financial incentive among pregnant women was an effec-
tive strategy to increase the uptake of services compared
to the standard of care (Table 4).

Increased adequate ANC visits and Postnatal care (PNC) visits
The review assessed the effect of the intervention on hav-
ing adequate ANC visits and PNC visits within ten days
after delivery.

The review included one study from a LMIC setting, a
cRCT by Morris et al. [57] The study was conducted in 70
communities with the highest malnutrition rates in rural
Honduras, and included 606 pregnant women. Preg-
nant women in households in the intervention clusters
received vouchers worth an equivalent of about £2.53 at
the time every month. The cRCT reported that pregnant
women in the intervention clusters were more likely to
have adequate ANC visits before delivery than women
in control clusters (RR: 1.18, 95% CI: 1.01 — 1.38, n=606,
one study). On the other hand, the cRCT reported that
pregnant women who received the intervention were
57% less likely to return for PNC visits within ten days
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of delivery compared to women in control clusters. (RR:
0.43, 95% CI: 0.30 — 0.62, n="593, one study).

Health systems: facility-based interventions (Table 6)

Our search retrieved three systematic reviews (Tibin-
gana-Ahimbisibwe et al. [37], Vrazo et al. [38] and Ger-
emew et al. [39]) that included studies which assessed
the effect of different facility-based health systems inter-
ventions on the uptake of services by pregnant women
in LMICs. The included studies reported the impact of
these interventions on the following outcomes: follow-up
ANC visit and immunisation uptake; retention in ART
care during prenatal and postnatal periods; maternal
intrapartum ART uptake; and postnatal care service utili-
sation (Table 5).

Increased follow-up ANC visits and immunisation uptake
One systematic review by Tibingana-Ahimbisibwe et al.
[37] aimed to assess the effectiveness of facility-based
interventions for improving prenatal care attendance
for pregnant adolescents. The review included 24 stud-
ies from high-income countries and one RCT by Mersal
et al. [58] conducted in Egypt (an LMIC setting based
on the World Bank criteria described in the methods
section). The trial assessed the effectiveness of a facility-
based program which involved providing three to four
counselling and educational sessions to pregnant ado-
lescents and routine care on increasing follow-up rates
or subsequent ANC visits. The trial found that the pro-
portion of pregnant adolescents who had follow-up vis-
its was significantly higher (more than five times) in the
intervention compared to the control group (95.3% ver-
sus 16.3%, p <0.001, n=86). The trial further assessed the
effectiveness of the intervention on increasing essential
immunisation uptake, and found that pregnant adoles-
cents who received the additional counselling and edu-
cational sessions were more likely to receive essential
vaccinations compared to those who did not (100% ver-
sus 65%, p<0.001, n=86).

Increased retention in ART care during prenatal

and postnatal periods

Our search retrieved one systematic review by Vrazo
et al. [38], which examined facility-based interventions
for improving service uptake and retention in care among
HIV positive HIV-positive pregnant women. The review
included a ¢cRCT by Washington et al. [59] and a pro-
spective cohort study by Weigel et al. [60] conducted in
Kenya and Malawi, respectively. The cRCT examined
the effectiveness of integrating ANC and ART services
under the same provider within the facility on retaining
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HIV-positive pregnant women on ART care during the
prenatal and postpartum periods. Both trials found that
women attending facilities with integrated ANC and
ART services were more likely to be retained in care (OR:
1.42,95% CI: 1.11 - 1.83, p<0.01, n=1,172; and OR: 9.25,
95% CI: 4.14 — 20.6, p<0.01, n=166).

Increased maternal ART uptake

The review by Vrazo et al. [38] also included two pro-
spective cohort studies by Dillabaugh et al. [61] and
Youngleson et al. [62], which assessed the effectiveness
of service delivery quality improvements and changes
within facilities on increasing maternal intrapartum
ART initiation and uptake. The service delivery qual-
ity improvements included: rapid results delivery,
increasing male partner attendance, staff redeploy-
ment and using clinic attendance data extensively to
identify pregnant women who missed appointments
and follow them up. Both studies found that HIV-pos-
itive pregnant women attending facilities with quality
improvements were more likely to initiate ART during
the intrapartum period (OR: 1.54, 95% CI: 1.29 — 1.85,
p<0.001, n=3,552; and OR=3.02, 95% CI: 2.29 — 3.98,
p<0.001, n=1,729 respectively).

Furthermore, the review by Vrazo et al. [38] included
a pre- and post-project evaluation from 2011 to 2013 in
Zambia by Herlihy et al. [63], which assessed the effec-
tiveness of integrating HIV and ANC services in one
location by the same healthcare provider, plus expedit-
ing delivery of CD4 cell count results and community
follow-up on maternal intrapartum ART initiation and
uptake. Herlihy et al. [64] found that the intervention
increased ART initiation among HIV-positive pregnant
women from 27.5% at the start to 71.5% at the project’s
close.

Further, the review by Vrazo et al. included two
cRCTs (by Turan et al. [64] and Washington et al. [59])
and two prospective cohort studies (by Weigel et al.
[60] and Youngleson et al. [62]), which assessed the
effectiveness of Integrated or increased access to ANC/
ART services on maternal intrapartum ART initiation
and uptake. All four studies found that women in inter-
vention clusters were significantly more likely to initi-
ate ART during the intrapartum period than women in
control clusters (Table 5).

Increased postnatal care service utilisation

Our search retrieved one systematic review by Gere-
mew et al. [39], which examined whether adequate pre-
natal usage (>4 antenatal care visits) has a subsequent
effect on postnatal care service utilisation among preg-
nant women. The review performed a meta-analysis
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of 14 RCTs with a pooled sample size of 21,371 preg-
nant women, which found that pregnant women who
adequately utilised prenatal services were significantly
more likely to use postnatal services compared to those
who did not (OR: 1.53, 95% CI: 1.38 — 1.70, n=21,371,
14 studies).

Health systems: community-based interventions (Table 7)
We retrieved four systematic reviews that included
studies assessing the effect of different health sys-
tem’s community-based interventions on the uptake
of services by pregnant women in LMICs (Lassi et al.
[40], Lassi and Bhutta [32], Seward et al. [28], and
Vrazo et al. [38]). The systematic review included
studies which reported the effect of the community-
based interventions on the following outcomes: skilled
attendance at delivery; increased ANC service utilisa-
tion, increased institutional delivery; iron supplemen-
tation and tetanus toxoid immunisation; and increased
maternal ART initiation and uptake.

Increased skilled attendance at delivery

Our search retrieved one systematic review by Lassi
et al. [40], which included studies that assessed the
effect of community-based health systems interven-
tions on increased skilled attendance at delivery. The
review reported the impact of two interventions on this
outcome. The first intervention was reported in a case
study of the situation in Afghanistan conducted by Ait-
ken et al. [65] and two-stage cluster-sampling pre-post
surveys conducted by Mullany et al. [66] in Myanmar,
which included 5,331 pregnant women. The intervention
involved training lay community health workers (includ-
ing community health workers, traditional birth attend-
ants, and maternal health workers) and allowing them to
work in the community. In the case study by Aitken et al.
[65], skilled attendance at delivery increased from 7 to
19% at the end of the study, while in the pre-post surveys
by Mullany et al. [66], skilled attendance rose from 5.1 to
48.7%.

The second intervention was also reported in pre-post
surveys conducted by Miranda et al. [67] and Wabula-
kombe [68] in Guatemala and the Democratic Republic
of Congo (DRC), respectively. The intervention advo-
cated safe motherhood through mobile healthcare units
in rural frontier communities. Teams in the mobile
healthcare units provided training to community health
workers on the provision of essential maternal healthcare
services. The review found that in a study by Miranda
et al. [67], skilled attendance at delivery rose from 71 to
89% and 37 to 60% in the surveys by Wabulakombe [68].
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Increased ANC service utilisation

Our search retrieved two systematic reviews (Lassi et al.
[40] and Seward et al. [28]), which assessed the effect
of community-based health systems interventions on
increased ANC service utilisation among pregnant
women. The review by Lassi et al. [40] included two RCTs
which further assessed the effect of the two interventions
described in the above subsection on increased ANC ser-
vice utilisation. The first intervention involving the train-
ing of HCWs was reported in the Afghan situation case
study by Aitken et al. [65], which found that ANC service
utilisation had increased from 8 to 32%.

The second intervention involving advocating safe
motherhood through mobile healthcare units was
reported in the pre-post survey by Wabulakombe [68]
in DRC, which found that ANC service utilisation had
increased from 55 to 88%.

A review and meta-analysis of cRCT by Seward et al.
[28] assessed the effect of an intervention involving the
utilisation of women groups on ANC uptake and facility
delivery. The intervention involved conducting regular
meetings for the women’s groups led by a local female
facilitator who had received materials and training on
safe motherhood. Control clusters received training on
safe motherhood for traditional birth attendants but did
not have women groups. The review found no evidence
of increased ANC service utilisation in the intervention
groups compared to the control groups (OR: 1.03, 95%
CIL: 0.77 — 1.38, n=104,797, 7 studies).

Increased institutional delivery
Our search retrieved a Cochrane review by Lassi and
Bhutta [32] and a systematic review by Seward et al.
[28], which assessed the effect of community-based
health systems interventions on increased institutional
delivery among pregnant women. Lassi and Bhutta
[32] performed a meta-analysis of 16 cRCTs conducted
in India, Bangladesh, Pakistan, Nepal, China, Zam-
bia, Malawi, Tanzania, South Africa, and Ghana with
a pooled sample size of 147,890 pregnant women. The
analysis assessed the effectiveness of a community-
based intervention which involved training of CHWs
to provide essential antenatal and postnatal care ser-
vices in the community, conducting home visits, and
convening support groups for pregnant women in their
assigned catchment areas on institutional deliveries
compared to the standard of care. The review found
that women in the intervention clusters were 20%
more likely to deliver in facilities than women in the
control cluster (RR: 1.2, 95% CI: 1.04—1.39, p=0.01,
n=147,890, 16 studies).

The review by Seward et al. [28] performed a meta-
analysis of six RCTs conducted in rural communities
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in Bangladesh, Malawi, and Nepal, and rural and urban
communities in India with a pooled sample size of 98,582
pregnant women. The analysis assessed the intervention,
which involved conducting regular women’s group meet-
ings led by a local female facilitator who had received
training and training material on safe motherhood,
compared to control clusters which had received health
service strengthening and training of traditional birth
attendants but did not have women groups. The review
did not find evidence of increased health facility delivery
among pregnant women in the intervention cluster com-
pared to women in control clusters (OR 1.02, 95% CI 0.93
—1.12, n=98,582, 6 studies).

Increased nutritional supplementation and immunisation
uptake

The Cochrane systematic review by Lassi and Bhutta
[32] further performed meta-analyses which assessed
the effectiveness of the community-based interven-
tion involving the training of CHWs to provide essential
healthcare services described in the preceding subsection
on increasing iron supplementation and tetanus toxoid
immunisation uptake. The meta-analysis for iron supple-
mentation uptake included seven cRCTs with a pooled
sample size of 71,622 pregnant women and found that
pregnant women in the intervention were 47% more
likely to have iron supplementation uptake compared to
pregnant women in control clusters (RR: 1.47, 95% CI:
0.99 - 2.17, p=0.05, n=71,622, 7 studies).

The meta-analysis for tetanus toxoid immunisation
uptake included ten cRCTs with a pooled sample size of
71,279 pregnant women and found that pregnant women
in the intervention clusters were 5% more likely to have
tetanus toxoid immunisation uptake compared to preg-
nant women in control clusters (RR: 1.05, 95% CI: 1.02 —
1.09, p<0.01, n="71,279, 10 studies).

Increased maternal ART initiation and uptake

Our search retrieved one systematic review by Vrazo
et al. [38], which assessed the effect of two community-
based health systems interventions on increased mater-
nal ART initiation and uptake among HIV-positive
pregnant women. The first intervention was reported
in a prospective cohort study including 1,210 pregnant
women conducted by Tonwe-Gold et al. [69] in Cote
d’Ivoire. The intervention involved building the capacity
of lay healthcare providers to provide outreach PMTCT,
educational, and support services for HIV-positive preg-
nant women in their catchment communities. The study
found that women in the intervention group were more
than six times more likely to initiate ART than those in
the control groups (OR: 6.39, 95% CI: 5.0 — 8.18, p<0.001,
one study; n=1,210).



Page 24 of 30

(2023) 23:1734

Mzembe et al. BMC Public Health

SI9YI0M Y1jeay Anunwwod Aq siapulwal Juswiuiodde pue :Hunisal A|H Jounied sjew Buljjasunod pue buisal AJH 9]dnod paseqg-awoy Huljjasunod [enplAlpul SUSIA Passiw Jo dn-mojjo4

$10||95Un0> Ae| AQ SHSIA d1ul passiw Bupydes) pue 'sispuiwal Juswiutodde gys pue suoyd ‘ioddns a>uasaype pue UoORUSIBI {UOIREINPS | 1IN [2A3] [enpIAIpUl ¢

SIBIOM Y3eay Alunwiwod £q Buljjasunod abueyd Jnoiaeyaq Huipiroid pue ‘aied 0} eld)a1 Bunel|idey ‘spaau yijeay aA1IdNPoIdal,SJUSdS3|ope JO 3dUR(IDAINS A[YIUOW ,

SNSIDA S/ “SH SAIIRIDY HY ‘JUBWSSIsSe A)[enD YO ‘Olles ppO YO ‘suoienjead pue JuawdolaAs JUaWISSaSSY ‘SUOIIRPUSWIWOIRY 4O Bulpein 3gY4D ‘|eAISIUI 82USPYUO) () ‘Adeidyl [eIIA01IRIIUY Yy ‘918D [eleudiuy DNY

(‘e 19 aMaqgN-_URIgNA)
*dnoub |013U0D Y3 Ul 9608 SA dnoib uon

UORUSAIRIUI U1 196 10U PIP OUYM 3SOU SA 5 UOI}

-UDAJIIUL Y3 Ul 9576 :SABP OE 18 UOIIUIdY - (Sh=u) | wnyedisod sAep Og 248D | Hy OIUI UOIIUIDY  -UDAIRIUI 941 10D oym g| Z pabe uswiom Jueubald
(']e 19 Aos10Keq)
‘dnolb |013U0d Y3 Ul 987 SA dnoib uoiuaA UOIUSAIRIUL B3 136 10U PIP OYM 3503 SA ¢ UOI3
-191U1 DU Ul %6 | :SYIUOW XIS 18 UONLINY - (OrE=u) | wnuedisod SYIUOW XIS 91ed | Yy WO UOILNY  -USAISIUI 9U1 106 Oym 9| Z pabe uswom ueubald
(‘e 39 puBYD[RAQ) %% O3 / WOl Pasealdul
uoneniul HNY A|Jes ‘ssiiunwiuiod |04
-U0D Ul 3IYM ‘ApNIS aY1 JO PUS 341 18 9595 O1 UOIIUAIRIUI 33 196 10U pIp 18yl [1¥]
MIIASI SIY3 10} 9UI[95Eq 1P 048 WO Pasealdul saniunu SISYIOW 1USDS3|Ope JUBUDaId JO)  SSIIUNUILIOD SA ,UONUSAISIUI 3yl 10D 1Ryl san | 70T [P 19
3UOP 10U YO -WOD UOIIUSAIIUI Ul uoneniul DNY Aled - (zog=u) | (uonesab syeam 7 | >) uonenul DNY Ape3 -lUNWWOD ul Apn3s uonen|eAs 1sod pue aid ulenlg
JUDWISSISSY (syuedpiysed
selg Jo ysiy Jo Jaquinu)
10 3avyO s)nsay S9IpN1s JO JAqWINN sawodINQ suosiiedwo) pue sUOIUAAIRU| MIINDY

SUONUaAI1UI wﬁmOQEOU — SWINSAS yijeoH g 9o|qelL



Mzembe et al. BMC Public Health (2023) 23:1734

The second intervention was reported in a prospective
cohort study including 2,187 pregnant women conducted
by Kim et al. [70] in Malawi. In the intervention groups,
CHWs were matched with pregnant women in their
catchment areas to improve linkages to PMTCT, early
infant diagnosis (EID) and paediatric HIV care. The study
found that women in the intervention group were more
than ten times more likely to initiate ART than those
in the control groups (OR 10.43, 95% CI: 8.30 — 13.12,
p<0.001, n=2,187).

Health systems: composite interventions (Table 8)

Our search retrieved one systematic review by Brittain
et al. [41], which reported the effect of three composite
interventions on improving early ANC initiation (<12
weeks gestation), reducing attrition from ART care six
months postpartum, and improving retention of ART
care 30 days postpartum.

Increased early ANC initiation

The review included one pre-post project evaluation,
including 802 pregnant women, conducted by Dyalchand
et al. [71] in rural India. The study assessed the effective-
ness of an intervention involving monthly surveillance of
adolescent reproductive health needs, facilitating referral
to care and providing counselling in intervention com-
munities by community health workers on increased
early ANC initiation among pregnant adolescents. The
review found that early ANC initiation increased from
8 to 56% in intervention communities compared to an
increase from 7 to 24% in control communities.

Reduced attrition from ART care six months postpartum

The review included one RCT conducted in western
Kenya by Fayorsey et al. [72] which included 340 preg-
nant women aged at least 16 with access to a cell phone.
The RCT assessed the effect of a composite intervention
on reducing attrition from ART care at six months. The
intervention involved providing individual-level PMTCT
education, retention adherence support, phone call and
SMS reminders, and tracking of missed visits by lay
counsellors. The review found that attrition from ART
at six months was lower in the intervention group com-
pared to the control group (19% vs 28%).

Increased retention on ART care 30 days postpartum

The review also included one RCT including 454 preg-
nant women conducted by Mubiana-Mbewe et al. [73] in
Zambia, which assessed the effect of a composite inter-
vention on retention into ART care at 30 days postpar-
tum for HIV-positive pregnant women aged 18 years
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and older. The intervention involved follow-up of missed
visits, individual counselling; home-based couple HIV
testing; male partner HIV testing and appointment by
community health workers. The review found that reten-
tion in the intervention group was 92% compared to 80%
in the control group.

Discussion

Summary of main results

In this review of systematic reviews, we synthesised
evidence on interventions for improving healthcare
service utilization among pregnant women in LMICs.
We systematically categorised the interventions into
broad groups based on the outcomes measured in each
systematic review. We found that mobile health inter-
ventions were effective in improving a wide range of
outcomes on the maternal health continuum. In addi-
tion, interventions involving male partners were effective
in improving skilled birth attendance, postnatal visits, and
maternal ART uptake and retention, but were not effective
in increasing the number of adequate ANC visits during
pregnancy. While our results provide important insights
on effective interventions, further research is needed to
identify interventions for increasing early ANC initiation.

Male partner involvement

Interventions involving pregnant women’s male part-
ners effectively increased institutional delivery (skilled
birth attendance) and ART initiation during pregnancy.
On the other hand, involving male partners did not
increase early ANC attendance or adequate ANC visits.

We found that the reviews which included studies in
which male partners were actively engaged, for exam-
ple, using community male champions or providing spe-
cialised counselling, showed a positive impact of male
partner involvement as these interventions potentially
increased the male partners’ knowledge of pregnancy-
related threats and the need to provide financial or psy-
chological support to achieve a positive motherhood
experience for their partners. On the other hand, inter-
ventions in which male partners were passively involved,
like sending invitation letters to accompany their partners
on the next ANC visit, did not show a positive impact.

In many LMIC settings, men are considered the pri-
mary household earners and decision-makers [34, 74,
75]. Actively involving male partners and providing
them with sufficient information can increase aware-
ness of pregnancy-related threats and provision of
financial or psychological support, which would con-
sequently result in increased healthcare service uptake
among pregnant women.



Mzembe et al. BMC Public Health (2023) 23:1734

Mobile health interventions
Mobile health interventions effectively improved
healthcare uptake among pregnant women on a wide
range of outcomes on the maternal healthcare contin-
uum, including timely and adequate ANC visits, skilled
birth attendance and nutritional supplement uptake.
Mobile health interventions involved regular phone
calls or text message reminders for subsequent appoint-
ment visits, providing psychological and moral support,
and following up on missed appointments. These inter-
ventions were convenient and potentially cost-effective.
As mobile phone coverage has continuously increased in
LMICs [76], our results support the inclusion of mobile
health interventions in improving healthcare service
uptake among pregnant women.

Incentive-based interventions

There was a paucity of evidence on the effectiveness of
incentive-based interventionss. We found one systematic
review which included one study from an LMIC setting
which reported that a financial incentive was effective
in increasing adequate ANC visits but was not effective
in increasing PNC visits after the incentive was discon-
tinued. Thus, incentives should be designed to foster
continued service uptake even when the incentive is
discontinued.

Though incentives can be considered an additional
cost to healthcare service delivery, incentives can dra-
matically improve healthcare outcomes when planned
well [77]. For example, in a large population-based
cRCT, a small financial incentive (about US$3) was
found to be a powerful motivator for increasing linkage
to HIV care. The study found that the financial incen-
tive increased linkage to HIV care among men (who
generally have low service uptake [78]) by up to 51%
after home-based HIV testing and referral to care [79].

Facility-based interventions

Facility-based interventions were mainly targeted at HIV-
positive pregnant women; and involved integrating ANC
and ART services, expediting CD4 cell results delivery,
and providing additional educational and counselling
sessions. These interventions were effective in increasing
subsequent ANC visits as well as maternal ART uptake
and retention.

Integrating ANC and ART services with the same
providers within the facility removes barriers to
accessing ART services for pregnant women when the
services are separated [80, 81]. Our results support the
continued scaling up of ANC, ART and other forms of
service integration for better service provision to preg-
nant women.
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Community-based interventions
Community-based interventions effectively increased
immunization uptake but had mixed effects on increas-
ing institutional delivery. We found the first intervention,
which involved training CHWs to provide basic ANC
and PNC services within the community, was effective.
In contrast, the second intervention, in which pregnant
women in intervention clusters held regular meetings
led by a local facilitator who had received training, was
ineffective. Within the control clusters in the second
intervention, traditional birth attendants were provided
safe motherhood training and had health service deliv-
ery improvements. These activities potentially increased
healthcare service uptake in control clusters, thereby off-
setting the gains in the intervention clusters.
Community-based interventions were further associated
with a higher proportion of ANC attendance and mater-
nal ART initiation and retention. However, the quality of
evidence for these interventions was moderate to poor as
the individual studies, though covering large populations,
were not designed or powered to detect these effects.

Overall completeness and applicability of evidence
We retrieved two systematic reviews assessing the
effect of male involvement interventions, four system-
atic reviews each evaluating the impact of mobile health
interventions and health systems community-based
interventions, and three systematic reviews assessing the
effects of health systems facility-based interventions. The
reviews predominantly included studies conducted in
SSA and East and South Asia. The results on the effects
of these interventions are robust and mostly applicable to
these settings and other geographical regions with simi-
lar cultures and demographics. The reviews predomi-
nantly reported the impact of these interventions on the
increased number of subsequent ANC visits, institutional
delivery, and skilled birth attendance. However, there was
a paucity of evidence on interventions aimed at increas-
ing early ANC initiation (less than 12 weeks gestation).
Only two studies in two systematic reviews reported
interventions aimed at improving early ANC initiation.
Additionally, there was a lack of evidence on the effect of
incentive-based interventions on increasing the uptake of
services among pregnant women in LMICs. We retrieved
only one review by Till et al. [29], which reported the effect
of incentive-based interventions. The review included five
studies; among these, only one was from an LMIC setting.

Quality of the evidence

The methodology of the systematic reviews was of
high quality, with an average score of 83.1% using the
AMSTAR tool. Only 3 of the 14 systematic reviews
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performed a GRADE assessment for the certainty of evi-
dence. The RoB assessments showed that the included
studies had low to moderate RoB. The quality of evidence
for the effect of mobile health interventions on ART
retention at 12 months postpartum was low. Similarly,
the quality of evidence for community-based interven-
tions was low to moderate, with high-quality evidence on
the effect on institutional delivery.

Potential biases in the review process

We developed a comprehensive search strategy. We
retrieved relevant systematic reviews for this review. To
reduce selection bias, we screened the retrieved records,
appraised them, and extracted data in duplicate. We
resolved disagreements through discussions and involv-
ing a third reviewer. Though we did not perform assess-
ments for publication bias, we included all systematic
reviews that met our inclusion criteria irrespective of
whether the reviews reported positive findings or the
designs of the included studies. A potential limitation of
our review is that we searched only two databases (Pub-
Med and Cochrane Library). Though these databases are
widely used in the biomedical field as they are some of
the major sources of systematic reviews, it is possible that
some relevant reviews were missed by our search. Future
reviews should expand the search to additional databases
and sources.

Authors’ conclusions

Implications for practice

We found that the different interventions effectively
improved healthcare service utilization on the maternal
healthcare continuum; as such, these interventions should
be implemented in combination.

Mobile health interventions should be adopted and
scaled up as part of healthcare service delivery among
pregnant women in LMICs.

Male partners of pregnant women should be actively
engaged and be provided with sufficient information on
pregnancy-related threats and their need to be involved.

ANC, ART and other forms of service integration for
better service provision to pregnant women should be
scaled up.

Implications for future research
There was a paucity of evidence on the effectiveness of
incentive-based interventions. Future studies exploring
cost-effective incentives which can foster healthcare ser-
vice among pregnant women even when the incentive is
removed are required.

We included systematic reviews, including studies
with both random and non-randomised designs. Non-
randomised pre- and post-project evaluations provided
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useful information covering large populations, which
would be practically difficult to obtain in randomised
studies. However, the design and reporting standards
in these studies were poor. In most cases, only percent-
ages of participants with or without the outcome were
reported but not the actual number of participants.
Additionally, measures of effect of the interventions
were also not reported. Though these projects are not
designed for scientific research purposes, improving
the design and reporting standard would provide useful
information covering large populations and facilitate
comparisons with other studies and populations.

While the systematic reviews in this review defined
adequate ANC visits as at least four, based on the pre-
vious WHO-focused ANC model [82], the new WHO
guidelines recommend at least eight visits during preg-
nancy [5, 83]. Studies assessing this new guideline’s fea-
sibility and effect on pregnancy outcomes are required.
Though this new guideline presupposes that the
increased number of visits would further improve preg-
nancy outcomes, having an increased number of vis-
its would be impractical for many pregnant women in
rural, hard-to-reach areas. Future studies should inves-
tigate ANC models with the most significant impact on
the few visits these women can make.

We found insufficient evidence of interventions
aimed at increasing early ANC initiation. Future studies
should explore effective interventions to improve early
ANC attendance among pregnant women in LMICs.

Finally, only 3 of the 14 included reviews performed
GRADE assessments for the certainty of evidence.
Future systematic reviews should be conducted in a
standardised manner and assess the certainty of the
evidence for the reported outcomes.
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