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Factors influencing implementation G

of point-of-care tests for maternal and newborn
screening and diagnosis in low-resource
settings: a systematic review

Natalie Grace Shaetonhodi' ®, Lindsey de Vos?®, Peya Brock?, Dvora Joseph Davey'*®, Alex de Voux'® and
Andrew Medina-Marino>®

Abstract

Background Despite the potential of point-of-care (POC) tests to improve maternal and newborn health, implemen-
tation in low- and middle-income countries remains inconsistent. POC testing enables rapid, decentralized screen-
ing, but barriers across health system, facility, and individual levels may undermine uptake. This review synthesizes
evidence on factors influencing the adoption, implementation, and sustainability of POC tests within maternal-child
health programmes in low-resourced settings.

Methods A comprehensive search was performed across major bibliographic databases and grey literature sources
using Boolean combinations of terms related to POC testing, maternal and newborn health, implementation,

and low-resourced settings. Studies were eligible if they reported on adoption, implementation, or sustainability

of POC tests for maternal or infant screening or diagnosis in low-resourced contexts. Data were extracted using

a structured form capturing study characteristics, test types, and implementation determinants. Thematic analy-

sis combined deductive coding using the Consolidated Framework for Implementation Research (CFIR) domains
with inductive identification of cross-cutting themes. Methodological quality was appraised using Joanna Briggs
Institute critical appraisal tools.

Results Forty studies from 19 low-resourced settings were included, with most evaluating POC testing for Human
Immunodeficiency Virus (HIV), syphilis, and early infant HIV diagnosis, highlighting limited implementation evidence
for other essential maternal and newborn diagnostics. Key facilitators of implementation included rapid turnaround
time, portability, ease of use, perceived clinical benefit, supportive policy environments, and compatibility with exist-
ing workflows. Task-shifting, bundled testing, and integration with routine maternal-child health services supported
sustainability. However, common barriers included weak supply chains, vertical funding, limited political will, training
gaps, workforce shortages, and fragmented programme delivery. Sociocultural barriers, such as stigma and limited
decision-making power among pregnant women, also constrained uptake.

Conclusions Effective implementation of POC tests in low-resourced maternal-child health settings requires system-

adapted and people-centred approaches. Strengthened domestic ownership, cross-sector coordination, and inte-
grated service delivery, will be critical to ensure equitable access and achieve global targets, including elimination

*Correspondence:

Natalie Grace Shaetonhodi

frsnat011@myuct.ac.za

Full list of author information is available at the end of the article

©The Author(s) 2026. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or

other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/.


http://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s44263-026-00261-2&domain=pdf
http://orcid.org/0000-0003-3206-364X
http://orcid.org/0000-0001-5804-7651
http://orcid.org/0000-0001-6290-9293
http://orcid.org/0000-0002-9182-5598
http://orcid.org/0000-0002-0095-4141

Shaetonhodi et al. BMC Global and Public Health (2026) 4:34

Page 2 of 29

of vertical transmission of HIV, syphilis, and hepatitis B. Expanded implementation research across a broader range
of essential POC diagnostics and diverse geographic and infrastructure contexts is needed.

Systematic review registration PROSPERO CRD420251008480.
Keywords Point-of-care testing, Maternal health, Newborn health, Implementation science, HIV, Syphilis, Health

systems, CFIR, Antenatal care, Postnatal care

Background

Improving maternal and neonatal health remains a
major challenge in low- and middle-income countries
(LMICs), where high rates of preventable morbidity
and mortality continue to impede progress toward the
Sustainable Development Goals (SDG) [1-4]. In 2023,
an estimated 287,000 maternal deaths occurred glob-
ally, with a maternal mortality rate (MMR) of 197 per
100,000 live births [5], nearly three times the SDG 3.1
target of 70 deaths per 100,000 by 2030. Over 95% of
maternal deaths occurred in LMICs, with sub-Saharan
Africa alone accounting for 70% [5].

Child survival disparities are similarly stark. More
than 65% of the world’s under-fives live in LMICs,
where mortality rates are highest. In 2023, sub-Saharan
Africa’s neonatal mortality rate was 26 deaths per 1000
live births—a 34% decline since 2000, yet still more
than twice the SDG 3.2 target of 12 per 1000 by 2030
[6]. Nearly 40% of under-five deaths are due to neonatal
causes, such as preterm birth, birth complications, and
congenital anomalies [6].

Early disease screening, detection, and management
during antenatal care (ANC) are essential for identify-
ing conditions such as HIV, syphilis and other sexually
transmitted infections (STI), hepatitis B virus (HBV),
malaria, and anemia, which together account for a sig-
nificant proportion of preventable maternal and neo-
natal morbidity [7-11]. Timely antenatal screening is
also a cornerstone of the World Health Organization
(WHO) Triple Elimination Initiative of HIV, syphilis
and HBV [12]. In 2022, an estimated 700,000 congenital
syphilis cases and 390,000 syphilis-related adverse birth
outcomes occurred, over half among women who were
not screened during ANC [13]. Despite WHO rec-
ommendations for early hepatitis B screening among
all pregnant women in settings with an HBV preva-
lence of 2% or higher [14], substantial gaps in ante-
natal screening persist [15, 16]. In the WHO African
Region alone, an estimated 172,000 infants acquired
HBV through vertical transmission in 2022 [17]. Preg-
nancy and breastfeeding are also periods of heightened
vulnerability to HIV [18, 19]. New maternal HIV infec-
tions account for roughly one-third of cases of vertical
transmission [20], underscoring timely detection and

treatment among pregnant and breastfeeding women
as a critical global health priority.

Many of these conditions are asymptomatic or pre-
sent with non-specific symptoms, requiring aetiological
screening and diagnosis for effective intervention [21-
24]. However, access to quality screening and diagnostic
tests remain limited in LMICs [25-27]. Laboratory ser-
vices are often centralized, resulting in long turnaround
times and creating barriers to care for women attending
lower-level or rural facilities [28—30]. These challenges,
compounded by poor retention in health services dur-
ing pregnancy and breastfeeding [31-36], lead to delayed
or missed opportunities for treatment and contribute to
poor maternal and neonatal outcomes [8, 37-40].

Point-of-care (POC) tests provide rapid, decentral-
ized screening and diagnosis in primary health clinics,
health posts, communities, and homes, requiring mini-
mal infrastructure and training. Rapid tests, including
self-tests, have enhanced detection and treatment of HIV,
syphilis, HBV, and malaria during ANC, helping reduce
vertical transmission [41-43]. Aetiological POC screen-
ing for curable STIs has been shown to improve initia-
tion of pre-exposure prophylaxis (PrEP) among pregnant
women attending ANC [44], and modelling studies sug-
gest it could also reduce maternal HIV acquisition by
about 10% during pregnancy and 4.7% during breast-
feeding, contributing to a further 9% decline in vertical
HIV transmission [45]. Other POC tools, such as obstet-
ric ultrasound (O-POCUS), haemoglobin testing, and
blood typing, have demonstrated feasibility [46—51] and
cost-effectiveness [52—-57] in low-resource ANC settings,
offering critical opportunities for the timely management
of high-risk maternal and fetal conditions.

Despite their potential, integration of POC tests into
routine maternal-child health services remains limited in
many LMICs [58] While previous reviews have examined
factors shaping POC implementation in low-resource
settings, many have been disease- or test-specific—such
as focusing on dual HIV/syphilis rapid tests, STI screen-
ing, or other vertical programmes—or have been con-
ducted outside maternal and neonatal health [59-62].
These narrower scopes limit understanding of the com-
parative implications for adoption, integration, and long-
term sustainability within antenatal and postnatal care,
where screening must be delivered alongside multiple,



Shaetonhodi et al. BMC Global and Public Health (2026) 4:34

interdependent services and where limited resources
must be prioritized.

This systematic review aimed to provide cross-cutting
insight into the factors that directly influence POC test
uptake and usage in maternal—child health programmes
by (1) identifying factors influencing the adoption, imple-
mentation, and sustainability of POC tests for maternal
and infant screening and/or diagnosis in resource-lim-
ited settings, and (2) synthesizing findings using the five
domains of the Consolidated Framework for Implemen-
tation Research (CFIR) as a conceptual guide [63].

Methods

Eligibility criteria

Eligibility criteria were defined using the PICOS frame-
work (Population, Intervention, Comparator, Outcomes,
Study design), with detailed criteria provided in Sup-
plementary material 1. Studies were included if they
evaluated the pre, pilot, or post stages of implementa-
tion of POC tests for screening or diagnosis of infectious
disease or non-infectious conditions among pregnant
women or infants within LMIC. Eligible designs included
observational, randomized, quasi-experimental, mod-
elling, qualitative, mixed-methods studies, meta-anal-
yses, implementation or program evaluations, field or
facility assessments, and quality improvement studies.
Grey literature, including WHO reports and conference
abstracts, were also reviewed. Systematic and scoping
reviews were excluded.

The population of interest encompassed pregnant
women, infants, mother—baby dyads, healthcare pro-
viders, facility managers, and policymakers involved in
POC screening or diagnostic delivery, uptake, or deci-
sion-making. Interventions involved tools used to screen
or diagnose infectious diseases or conditions among
pregnant women, neonates, and infants at the point-
of-care. We included all POC tests regardless of turna-
round time to enable us to evaluate turnaround time
as an influencing factor. Studies were excluded if they
focused exclusively on laboratory-based interventions
or assessed only diagnostic accuracy without examining
implementation factors. Because this review examined
implementation studies, no comparator was required.
Eligible outcomes included reported factors influencing
adoption, implementation, or sustainability of POC tests
within maternal-child health screening and/or diagnostic
programmes.

Key definitions
Low-resourced settings were defined as antenatal or
postnatal service-delivery points in LMIC.

Point-of-care (POC) tests were defined as screening or
diagnostic tools performed at or near the site of patient
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care without requiring centralized laboratory infrastruc-
ture. Tests included both rapid and instrument-based
platforms used in antenatal and postnatal care and varied
in complexity, sample type, equipment needs, and turna-
round time. Detailed definitions of all test types are pro-
vided in Supplementary material 1: Text S1.

Search strategy

A comprehensive literature search was conducted in
PubMed/MEDLINE, Scopus, and Google Scholar using
a combination of MeSH terms and free-text keywords
related to antenatal care, newborn care, point-of-care
and rapid testing, and implementation. Boolean opera-
tors and truncation were applied to optimize sensitivity
and specificity. The search was restricted to studies pub-
lished between January 2015 and April 2025 to ensure
relevance to contemporary POC tests and implementa-
tion contexts. The search strategy was applied for peer-
reviewed and grey literature sources. Due to differences
in database functionality, the strategy was adapted for
Google Scholar by using simplified keyword strings. The
full search strategy is available in Supplementary material
1: Text S2.

Screening strategy

Study selection was conducted in four stages. First,
titles were screened for relevance by NGS, and relevant
records were imported into Zotero (Corporation for
Digital Scholarship, Vienna, VA, USA) (version 6.0.37).
Second, duplicates were identified and removed. Third,
abstracts were independently screened by NGS and
LdV. Finally, full texts of potentially eligible studies were
reviewed against the inclusion criteria. Studies not meet-
ing criteria were excluded at each stage. Rayyan (Rayyan
Systems, Inc., Cambridge, MA, USA) [64] a web-based
systematic review platform, was used for management
of abstract and full text reviews. Discrepancies were
resolved through discussion, with a third reviewer (AdV)
available for arbitration. The selection process was docu-
mented with the Preferred Reporting Items for System-
atic Reviews and Meta-Analyses (PRISMA) flow diagram
[65] (Fig. 1).

Quality appraisal

We conducted a quality appraisal of included studies
using the respective checklists from the Joanna Briggs
Institute (JBI) critical appraisal tools [66], selected
according to study design. Each study was independently
assessed by NGS using the full set of items from the rel-
evant JBI checklist, with responses recorded as “yes,
“no,” or “unclear” One point was awarded for each “yes”
response, while “no” response received zero points. A
total proportion was calculated by dividing the number
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Identification of studies via databases and registers ]

Records identified through
database search (n=4,712):
PubMed/MEDLINE, Scopus, and
Google Scholar

'

Screening

Included

Records screened

) screenin_g:
Duplicate records removed
(n=1,923)

) Records excluded

(n =1,923)
'

Reports sought for retrieval

»| Reports not retrieved

(n = 107)
I

Reports assessed for eligibility:
Peer-reviewed studies (n = 100)
Grey-literature (n =7)

— 3| Reports excluded (n = 67):

Studies included in review (n = 40)
Peer-reviewed studies (n = 39)
Grey-literature (n = 1)

Fig. 1 PRISMA flow diagram of systematic review study selection

of “yes” responses by the total number of checklist items.
Based on these scores, studies were categorized as having
low risk of bias (>80%), moderate risk of bias (50-79%),
or high risk of bias (<50%). Mixed methods studies [67—
73] were evaluated using the appropriate JBI checklist

Records removed before

(n =1,817)

(n=0)

Ineligible outcome (n = 33)
Ineligible population (n = 23)
Ineligible study design (n =
10)

Ineligible study duration (n 1)

aligned to the primary outcome of the study (i.e., qualita-
tive or quantitative by design). We assessed risk of bias
from missing results by examining studies for selec-
tive reporting and incomplete data, considering overall
reporting completeness across studies. Confidence in
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each CFIR domain was based on the consistency of find-
ings, diversity of settings and designs, and depth of quali-
tative evidence. Quality appraisal results were used to
support sensitivity analyses and inform the narrative syn-
thesis of findings but were not used as criteria for inclu-
sion or exclusion.

Conceptual framework

CFIR [63] was used to guide this review due to its com-
prehensive, theory-informed structure for identifying
key implementation determinants. CFIR includes five
domains: (1) Intervention, (2) Outer Setting, (3) Inner
Setting, (4) Individuals, and (5) Process. CFIR has been
widely applied across disciplines such as epidemiology,
clinical care, and behavioural health to evaluate interven-
tions at all stages of implementation, including before,
during, and after rollout [74]. CFIR is well-suited to syn-
thesize findings across heterogeneous maternal-child
health settings in low-resource environments. It was cho-
sen for this review to enable a nuanced understanding of
multilevel implementation dynamics which support the
development of actionable insights to inform the integra-
tion, scale-up, and sustainability of POC tests.

Data extraction, analysis, and management

We used a structured Excel (Microsoft Corporation, Red-
mond, WA, USA) spreadsheet to extract key information
from each study, including author, year, country, set-
ting, population, and findings aligned with the five CFIR
domains. Outcomes of interest included determinants
of adoption (defined as factors influencing initial uptake
and acceptance of POC testing by providers and clients),
implementation (defined as factors affecting integration,
fidelity, and quality of POC testing within antenatal care
workflows), and sustainability (defined as factors enabling
continued use and scale-up of POC testing over time
within routine health services). All reported results rel-
evant to these outcome domains were extracted. Excerpts
from each included study were coded by NGS and the-
matically organized in the data extraction table across
the five CFIR domains: Intervention Characteristics,
Outer Setting, Inner Setting, Characteristics of Individu-
als, and Process. PB reviewed all codes for accuracy and
alignment with the assigned domain. Discrepancies were
discussed with an independent reviewer (AdV) available
for arbitration. Data from the extraction table and coded
excerpts were tabulated to generate descriptive summa-
ries of study characteristics.

Thematic analysis was conducted using both inductive
and deductive approaches. A deductive coding structure,
based on the five CFIR domains, guided the initial organ-
ization of extracted data. Within this framework, induc-
tive analysis was used to identify emergent themes and
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context-specific determinants that were not predefined
in CFIR. Codes were then examined across all studies to
identify overarching patterns and subgroup analyses were
conducted by disease area (e.g., syphilis, HIV, malaria) to
explore variation in factors influencing adoption, imple-
mentation, and sustainability. The complete data extrac-
tion table is provided in Supplementary material 2: Data
extraction table.

Protocol and registration

This systematic review was conducted in accordance with
the PRISMA Statement [65]. The completed PRISMA
checklist is available in Supplementary material 3:
PRISMA 2020 Checklist. The review protocol, includ-
ing the comprehensive search strategy, was prospectively
registered on the International Prospective Register of
Systematic Reviews (PROSPERO; Registration Number:
CRD420251008480).

Results

Study characteristics

The initial search was conducted on January 12th, 2025,
and yielded 4712 articles. Of these articles, 40 studies
met inclusion criteria, 39 peer-reviewed and 1 grey litera-
ture (Fig. 1).

Of those 40 studies, 19 (48%) were qualitative [75-92],
14 (35%) were quantitative [71, 93-105], and 6 (15%)
were mixed methods [67-73]. Studies were conducted in
Africa (n=34, 85%), Asia (n=4, 10%), and South Amer-
ica (n=2, 5%). Within Africa, Ghana was the most rep-
resented country (n=9) [75-78, 95, 98—101], followed by
Kenya (n=6) [81, 83, 84, 91, 104, 105]. In Asia—Pacific,
studies were conducted in Nepal (n=2) [79, 93], Myan-
mar (n=1) [68], and Papua New Guinea (n=1) [89]. In
South America, studies were conducted in Guatemala
(n=1) [102] and Columbia (z=1) [71]. Most studies
focused on rapid syphilis testing (n=10, 25%) [67, 71,
72,75, 87, 94, 95, 101], followed by POC testing for HIV
early infant diagnosis (EID) or birth testing (n=7, 18%)
[80, 83, 85, 86, 89, 90, 103]. The target population(s) of
the studies included pregnant women, newborns, or
caregivers (67.5%, n=27) [67-73, 76, 78-80, 83-86, 91,
92, 94-97, 101-106], health care workers (60%, n=24)
[67-69, 72, 73, 75—-82, 84—86, 88—93, 98, 104], facility or
district-level leaders (27.5%, n=11) [69, 75, 82, 86, 88—90,
92, 93, 99, 100], and national or sub-national policy-mak-
ers (22.5%, n=9) [67, 70, 79, 80, 82, 88, 89, 91, 107]. Most
studies (n=18, 45%) were conducted after national or
targeted rollout of POC test integration [69, 70, 75-77,
79, 81, 86—88, 90, 93-95, 99-101], followed by 12 stud-
ies (30%) conducted during pilot stage to inform national
rollout [67, 68, 71-73, 80, 82, 84, 85, 102, 104, 105]. Nine
studies (23%) were conducted prior to implementation
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to assess feasibility, acceptability, and formative resource
needs [78, 83, 89, 91, 92, 96, 97, 103, 106] (Table 1). Point-
of-care test types and reported technical characteristics
included in systematically reviewed studies are described
in Table 2. Two studies in Ghana and Nepal included
insights from both ANC and non-ANC settings [77, 93].

Quality appraisal results

Of the 40 articles included in the review, 38 under-
went quality appraisal. Two articles were excluded from
appraisal: Newman Owiredu et al. [107] was a policy
review based on a stakeholder workshop and not an
empirical study, making it ineligible for appraisal using
JBI tools. Potes et al. [71] was a conference abstract lack-
ing sufficient methodological detail for assessment. Both
were retained for contextual relevance but excluded from
formal risk of bias appraisal, in accordance with system-
atic review best practices [108].

Overall, 82% (n=31) of the appraised studies were rated
as low risk of bias, with an average score of 90%. All 19
studies with primary qualitative outcomes [72, 75-92],
were rated low risk of bias (average score 91%), with the
most common limitation being lack of researcher reflexiv-
ity and/or theoretical positioning statements in 13 stud-
ies [72, 76, 78-82, 85, 88—92]. Among mixed-methods
studies, all 6 had quantitative primary outcomes and
were appraised using the appropriate JBI checklist based
on quantitative design. Of the 20 studies with quantita-
tive primary analyses—including quasi-experimental [67,
71, 73, 96, 97, 102, 103, 105], cross-sectional [68, 69, 93,
98-101, 104], cluster-randomized [94], case—control [95],
multiple case study [70], and prospective test validation
[106], 12 (60%) were rated low risk of bias and 6 (30%) as
moderate. One quasi-experimental study was rated high
risk (score 44%). Key limitations in quantitative studies
included lack of adjustment for confounders [67, 98—100,
102], absence of control groups [67, 73, 102, 105], and
lack of blinding [94, 95]. Across studies, selection bias
was moderate due to the frequent use of convenience or
consecutive sampling. The risk of bias from missing or
selective reporting was generally low to moderate, as most
studies adequately described their methods and findings.
Overall confidence in the body of evidence was moderate
to high; however, confidence in sustainability-related out-
comes was lower due to the absence of longitudinal imple-
mentation studies. Full appraisal results are provided in
Supplementary material 4: Quality appraisal results.

Thematic synthesis

Across the 40 included studies, several determinants
consistently influenced the adoption, implementation,
and sustainability of POC testing in maternal and new-
born health services. Key facilitators included ease of use,
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suitability for decentralized settings, perceived benefits
for maternal and infant outcomes, integration with exist-
ing ANC workflows, and person-centred provider—client
interactions. Common barriers included vertical financ-
ing constraints, supply chain disruptions and stockouts,
low facility readiness, staffing shortages and workload
pressures, inadequate training, and hesitancy stemming
from concerns about test accuracy. Detailed findings for
each CFIR domain are presented below and summarized
in Tables 3, 4, 5, 6, and 7.

Intervention characteristics

Operational usability, design, reliability, cost, and relative
advantage of POC tests strongly influenced implementa-
tion (Table 3).

Tests which were easy-to-use [67, 76, 84, 85, 87, 90, 92,
106], and which minimized procedural burden, such as sin-
gle-finger-prick sampling [67, 72, 75, 84, 91, 102, 105] and
simplified testing algorithms [72], supported operational
adaptability and workflow integration across decentralized
and high-volume settings. Conversely, complex procedures
[82], disruptive sample collection [78], and intensive main-
tenance requirements [68, 89, 90], were identified as barri-
ers. Tests with turnaround times exceeding 30 min, often
further prolonged by resource constraints, contributed to
retention challenges among pregnant women and caregiv-
ers [76, 80, 84, 86, 87, 89, 96, 97].

Design characteristics, such as portability [77, 81, 85, 87,
106], positive or negative interpretation [75, 87, 107], mul-
tiplex assays (dual HIV/syphilis tests) [82, 107], and dis-
crete packaging [85], influenced adoption. Multi-disease
platforms like GeneXpert (Cepheid, Sunnyvale, CA, USA)
for POC maternal viral load and HIV EID were reported
to streamline service delivery in high-volume settings [89,
91]; however, service delays due to competing demands for
multiple tests on the same platform was also reported [91].
Tests which were difficult to interpret, such as faint posi-
tive lines, also hindered adoption [76, 84].

POC testing offered several advantages over central-
ized laboratory services across studies, including reduced
follow-up costs, streamlined clinical workflows, and
shorter turnaround times [72, 73, 76, 78, 81, 84—86, 88,
90, 90, 91]. Providers also felt that POC tests relieved
pressure on health systems through reduced follow-up
requirements and referrals to higher-level facilities [77,
81, 85, 87, 106].

Concerns over test validity, including false positive or
negative results and device or operator errors [76, 77, 79,
91, 97, 103, 106], and technical issues such as cartridge
defects, software failures, and power or internet dis-
ruptions [78, 80, 81, 85, 90, 92], undermined trust and
delayed results, particularly in community settings.
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Table 1 Characteristics of systematically reviewed studies

(n=40)
Study characteristics Number of studies  Percent
Region
Africa 34 85%
Burkina Faso 1 3%
Eswatini 1 3%
Ghana 9 23%
Kenya 6 15%
Malawi 1 3%
Mozambique 1 3%
South Africa 3 8%
Tanzania 2 5%
Zambia 2 5%
Zimbabwe 2 5%
Cameroon, Cote d'lvoire, 1 3%
Eswatini, Kenya, Lesotho, Mozam-
bique, Rwanda, and Zimbabwe
Central African Repubilic, 1 3%
Ghana, Madagascar, Mozam-
bique, Tanzania, and Zambia
Democratic Republic 2 5%
of the Congo and Zambia
Tanzania and Uganda 1 3%
Asia 4 10%
Nepal 2 5%
Myanmar 1 3%
Papua New Guinea 1 3%
South America 2 5%
Columbia 1 3%
Guatemala 1 3%
Publication date
2015-2019 25 63%
2020-2025 15 38%
Study design
Qualitative 19 48%
Mixed methods 6 15%
Quasi-experimental 6 15%
Cross-sectional 6 15%
Case-control 1 3%
Cluster randomized controlled 1 3%
trial
Policy and practice workshop 1 3%
review
POC intervention
Maternal HIV rapid tests 2 5%
Maternal POC viral load tests 1 3%
Maternal POC viral load 1 3%
and EID tests
POCHIV EID or birth testing 7 18%
Rapid syphilis tests (RST) 10 25%
HIV/syphilis dual rapid test 1 3%
Malaria rapid diagnostic test 1 3%

(mRDT)
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Table 1 (continued)
Study characteristics Number of studies  Percent
Glucose-6-phosphate dehy- 1 3%
drogenase (G6PD) deficiency test
STl screening (GeneXpert CT/ 2 5%
NG and TV assays and NG-LFA)
Obstetric point-of-care ultra- 1 3%
sound (O-POCUS)
Maternal HIV and RST 2 5%
Malaria RDT and anemia 1 3%
screening
Blood group and rhesus type 1 3%
tests
Bundled PMTCT screening 2 5%
(HIV, syphilis, and Hepatitis B)
HIV rapid tests, RST,and mRDT 1 3%
HIV rapid tests, RST,and ane- 2 5%
mia screening
Bundled screening for HIV, 3 8%
syphilis, malaria, and anemia
Clinical decision support 1 3%
system (CDSS) for pre-eclampsia,
gestational diabetes, anemia POC
screening
Malaria, HIV, urine pregnancy, 1 3%
blood pressure monitoring, syph-
ilis, and hemoglobin, and other
essential POC screening tests
Target population
Pregnant women, caregivers, 27 67.5%*
HIV-exposed infants
Front-line health care workers 24 609%*
(nurses, midwives, physician
assistants, physicians, community
health workers, and laboratory
staff)
Facility or district-level leaders, 11 27.5%*
including programme managers
and administrators
National or sub-national 9 22.5%*
policy-makers
Stage of national implementation at time of study
Pre 9 23%
Pilot 12 31%
Post 18 46%
Varying stages by country 1 3%
Risk of bias
Low risk 31 76%
Moderate risk 15%
High risk 1 3%
Quality assessment not appli- 2 5%
cable

EID early infant diagnosis, G6PD glucose-6-phosphate dehydrogenase

deficiency, mRDT malaria rapid diagnostic test, NG-LFA Neisseria gonorrhoeae

lateral flow assay, O-POCUS Obstetric point-of-care ultrasound, PMTCT
Prevention of mother-to-child transmission, RST rapid syphilis test

" Includes studies with multiple target groups, as such percentages are over

100%
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While cost effectiveness [82, 91] and reduced indirect
client costs [72, 78, 82, 85] were noted as key advantages,
high test costs and limited affordability of treatment were
commonly cited as barriers by providers and clients [75,
77,79, 82, 89, 92].

Outer setting

Implementation of POC tests was strongly shaped by the
national and sub-national policy environment, funding,
stakeholder engagement, supply chain and procurement
systems, and community and household factors (Table 4).

Donor support was one of the most frequently reported
external influences. Donor funding played a critical role
in the initial rollout and ongoing maintenance of POC
tests [67, 82, 87, 88]. While coordinated support from
governments, donors, and implementing partners helped
fill resource gaps and align guidelines [82, 90], heavy
dependence on donor-funded screening—particularly
for HIV—created implementation gaps for syphilis and
HBYV, limiting progress toward triple elimination goals
[67, 69, 70, 79, 84, 86—88, 105]. Supportive national poli-
cies, including free testing services [67, 75, 91, 92, 107],
and government-led policy and guideline dissemination
[107] promoted implementation fidelity and sustain-
ability. However, low prioritization in national policies,
particularly for conditions outside major donor focus,
along with vertical policy structures and narrow regula-
tory frameworks, were reported to hinder integration
and coverage [77, 79, 80, 92, 102, 107]. Competing mater-
nal-child health programme priorities and decentralized
budgeting further constrained funding for syphilis and
HBV screening [79, 88]. Poor stakeholder coordination
[75, 77, 89], including the exclusion of frontline provid-
ers from implementation planning and decision-making
[88], and hindered facility-level ownership.

Supply chain factors were also influential. Integration
with existing prevention of vertical transmission sup-
ply chains and procurement processes facilitated imple-
mentation of dual HIV/syphilis and EID POC tests in
two studies [82, 90]. However, disruptions were widely
reported, especially for syphilis and HBV test kits and
benzathine penicillin treatment for syphilis [67, 68, 70,
71, 75-77, 79, 84, 87-93, 102, 104]. These disruptions
were often linked to fragmented procurement systems,
low prioritization in national strategies, vertical funding
streams, and inadequate forecasting [67, 70, 71, 76, 77,
79, 81, 82, 87, 88, 93, 98, 99, 101, 104].

Geographic, community, and family dynamics influ-
enced POC test uptake. Community outreach and sensi-
tization [86, 102, 107], male partner involvement [79, 80,
83], and household support [80] fostered trust, reduced
misconceptions, and increased uptake of testing. In con-
trast, stigma—particularly related to HIV, syphilis, and
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other STIs—along with negative family and community
influence, restrictive household decision-making, and
entrenched gender norms, discouraged ANC attendance
and acceptance of POC testing [70, 72, 79, 80, 84, 85, 92].
Other persistent barriers included late or missed ANC
attendance in several communities [70, 80, 84, 92, 107],
as well as geographic challenges and limited transporta-
tion, which restricted timely diagnosis and follow-up [68,
86, 88, 90, 92, 93, 98, 99].

Inner setting

Within health facilities, facility readiness, resource avail-
ability, combability with workflows, training, guideline
dissemination, and organizational climate shaped imple-
mentation (Table 5).

Facility readiness emerged as a central determinant of
POC test implementation and sustainability. Multiple
studies reported lower facility readiness in lower-level
and rural facilities compared to urban or tertiary settings
[79, 93, 95, 98, 99, 101, 105]. Facility readiness was also
widely reported to be lower in private sector health facili-
ties when compared to public sector [75, 92, 93, 99, 99,
100], and for the delivery of antenatal syphilis and other
STI screening when compared to HIV [93]. Facility space
constraints [69, 77, 79, 85, 88, 96, 103], and unreliable
power supply [81, 88, 96] were also key barriers to adop-
tion and sustained use.

Readiness was often linked to resource availability.
Frequent stockouts and expired test kits [69, 75-77,
81, 82, 84, 88, 90, 92, 93, 99, 101] and insufficient num-
bers of POC devices at facilities [80, 86, 90, 98, 101] led
to service disruptions, backlogs, unequal coverage, and
increased wait times. Human resource shortages [69, 75,
79-81, 83, 84, 88, 91, 92], and high staff turnover [90,
102, 104], were also widely reported to impact adoption
and sustained high-quality service delivery.

Integrating POC testing into established facility service
delivery workflows improved feasibility [73, 76, 82, 90, 92,
97], however poor compatibility with existing resources,
infrastructure, and patient volume created bottlenecks
and service disruptions [79, 87, 97, 99] and lack of follow-
up mechanisms [68, 80, 89] further hindered continuity
of care. While one study reported that providers per-
ceived POC EID tests to streamline and reduce workload
[89], workload burden widely hindered uptake and ser-
vice delivery continuity [67-70, 75, 77-81, 83, 87, 88, 91,
103], and was often linked to limited service hours and
staff underutilization [69, 77, 89, 97, 104].

Several studies, however, noted that workload concerns
diminished after implementation once workflows stabi-
lized. For example, one evaluation reported that although
most providers anticipated increased workload during
the pilot of integrated POC testing for syphilis, anemia
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and CD4 + T-Cell count, only 21% reported this concern
post-national introduction [73]. Another study found
that adding rapid syphilis testing resulted in only a three-
minute increase in consultation time [67], and modelling
work suggested that integrated HIV, syphilis, malaria,
and anemia screening could be accommodated within
existing staff capacity [104].

Training quality, consistency, and access to informa-
tion were key influencers of implementation. Hands-on,
facility-based training [67, 81, 87—89], regular refresher
training [81, 82, 102] enhanced organizational com-
petency and service quality. In contrast, inadequate or
inconsistent trainings [75-77, 80, 81, 84, 87, 92, 93, 99],
and limited retraining opportunities [67, 75, 79, 80, 88,
90, 92] weakened organizational uptake and implementa-
tion fidelity.

Availability of context-adapted job-aids, such as
instructions and informational material [92, 94], facili-
tated consistent use of POC tests. However, poor dis-
semination and de-implementation of revised testing
guidelines and algorithms [71, 75, 76, 87, 92, 93, 107],
conflicting testing protocols [77, 80, 91, 92], and lack of
job aids [69, 88] undermined organizational uptake and
implementation fidelity, particularly for syphilis and HBV
screening.

Organizational culture played a dual role. Strong
leadership, cohesive teamwork, and cross-cadre com-
munication facilitated uptake [81, 88]. Organizational
engagement [80, 86], awareness of the benefits of POC
testing [69, 75, 80, 88, 90], and peer leader models [88,
92] further helped build buy-in and align services with
broader maternal and neonatal health goals. However,
poor facility-level coordination, unclear roles, and mis-
trust between teams undermined implementation [76,
77,79, 89].

Characteristics of individuals

Across providers, pregnant women, and caregivers,
knowledge and confidence, acceptance of POC testing,
motivational factors, and the quality of patient—provider
relationships all shaped uptake and delivery of POC
interventions (Table 6).

Healthcare providers viewed POC tests as filling criti-
cal gaps in maternal and newborn screening [67, 76,
80-85, 87-90], improving care quality [68, 76, 81, 88-90,
101] streamlining workflows [67, 80, 81, 86—90, 101], and
strengthening the health care system more broadly [80,
81, 87-89, 98, 107], with increased job satisfaction [89],
a sense of professional duty [75], and improved techni-
cal skills [84] drivers of adoption. Strong self-efficacy in
performing tests, interpreting results, and acting on find-
ings supported uptake [81, 82, 88, 90]. Confidence in test
accuracy strengthened motivation [73, 90], but hesitancy
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arose when tests were perceived as unreliable [76, 85,
90, 91] or when providers were uncomfortable deliver-
ing sensitive results [79, 102]. Some providers expressed
reluctance to abandon established practices. In the case
of malaria RDT, this was due to concerns over missed
diagnoses [76, 77], and in the case of rapid syphilis test-
ing, providers perceived lab-based testing to enable
comprehensive care by requesting women to return for
treatment with their partner(s) [92]. Knowledge gaps,
particularly for syphilis and HBV screening and treat-
ment protocols, further led to testing errors and missed
treatment opportunities [70, 75-77, 83, 92, 105].

Pregnant women and caregivers valued POC tests
for enabling timely screening, diagnosis, and immedi-
ate management [67, 78-80, 83, 91, 99], reducing travel
burden [72, 78, 85], and improving access [78, 85]. Moti-
vation was driven by the desire to protect maternal and
infant health [67, 79, 83]. Active involvement of pregnant
women and caregivers in POC testing and treatment
was a key enabler of acceptance and adherence [76, 83,
100]. Person-centred counselling and health education
[68, 75, 78, 80, 84, 86, 87, 89, 91, 99, 100], supportive
provider attitudes [78, 79, 81], and trusting patient-pro-
vider relationships [78, 79, 81] were widely reported to
build confidence, support informed decision-making,
and encourage engagement in the testing process. How-
ever, women’s decision-making power was constrained
by household [79, 86] and provider [76] power dynam-
ics, including partner or family approval requirements
[79, 86, 92]. Mistrust of test reliability [77, 78] and fear of
test results and disclosure [79, 83-85, 91, 92, 102], espe-
cially for testing in non-private or home-based testing,
remained persistent barriers. Low partner engagement
was also widely reported to hinder uptake [67, 72, 79, 80,
84]. Disease misconceptions [72, 79, 92] and concerns
around sample collection, particularly for EID [78-80,
85, 91], further contributed to hesitancy among pregnant
women and caregivers.

Process

Implementation and maintenance of POC tests were
strongly influenced by how services were integrated and
delivered, the strength of quality assurance and quality
control systems, and the reliability of data documenta-
tion and surveillance processes (Table 7).

Integration of POC tests into existing maternal—child
health programmes, particularly prevention of vertical
transmission, was a widely reported facilitator [67, 75, 78,
85, 94, 103, 104, 107]. Bundled screening improved ser-
vice efficiency, strengthened care continuity, and reduced
delays at both facility [67, 75, 78, 94, 100, 102—105, 107]
and community levels [85, 102]. However, some studies
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Table 3 Intervention characteristics influencing implementation of POC tests for maternal-infant screening and diagnosis

Reported barriers and facilitators Associated studies and point-of-care Number of studies % of included studies
interventions reporting barrier  reporting barrier
(N=40)

Operational usability and workflow integration

Barriers
Long turnaround time - HIV EID/birth testing [80, 86, 89, 971; 7 17.5%
- Bundled screening for HIV, syphilis, malaria,
and anemia; [84, 105];
« STl screening (GeneXpert CT/NG and TV) [96];
- Maternal HIV viral load [97];
+ Anemia screening [76]
Resource and maintenance intensive - HIV EID/birth testing [89, 90]; 4 10%
- HIVRDT [68];
- O-POCUS [81]
Complex procedures - Dual HIV/Syphilis rapid test [82] 1 2.5%
Disruptive sample collection - Integrated diagnostic and clinical decision sup- 1 2.5%
port system (CDSS) for POC anemia, preeclampsia,
and gestational diabetes screening [78]
Facilitators
Ease-of-use «RST [67, 84, 87,92], 8 20%

« HIV EID/birth testing [85, 90];
- mRDT [76, 84];

+ Anemia screening [76, 84]

« STl screening (NG-LFA) [106]

Single finger prick sampling for multiple tests  + RST [67, 72, 75]; 7 17.5%
- Bundled screening for HIV, syphilis, malaria,
and anemia [84, 105]
- HIVRDT [75];
- Maternal HIV viral load PCR [97];
+ Bundled PMTCT screening (HIV, syphilis, and HBV)

[102];
Simplified testing algorithm or sample col- + HIV EID/birth testing [86, 89]; 3 7.5%
lection < RST [72];
Trialability - Bundled screening for HIV, syphilis, malaria, 1 2.5%

and anemia [84]
Design features

Barriers
Difficult to interpret - Dual HIV/syphilis rapid test [84]; 3 7.5%
- mRDT [76];
- Bundled screening for HIV, syphilis, malaria,
and anemia [84]
Facilitators
Observable results and on-screen prompts - O-POCUS [81]; 6 15%
+ Anemia screening [76];
- HIV EID/birth testing [85];
- Bundled screening for HIV, syphilis, malaria,
and anemia [84]
Portability +RST [87]; 5 12.5%

- mROT [77];
- STl screening (NG-LFA) [106];
- O-POCUS [81];
« HIV EID/birth testing [85]
Multi-disease testing and multiplex assays - Dual HIV/Syphilis rapid test [82, 107]; 4 10%

- HIV EID/birth testing [89];
- Maternal HIV viral load [91]

Simple interpretation - RST [75, 87]; 3 7.5%
- Dual HIV/syphilis rapid test [107]
Long battery life « STl screening (NG-LFA) [106]; 2 5%

- HIV EID/birth testing [85]
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Reported barriers and facilitators

Associated studies and point-of-care
interventions

Number of studies % of included studies
reporting barrier  reporting barrier

(N=40)
Relative advantage
Barriers
No barriers reported 0 0%
Facilitators
Reduced wait time - HIV EID/birth testing [80, 83, 85, 90]; 7 17.5%
- Bundled PMTCT screening (HIV, syphilis, HBV)
[88];
- mRDT [88];
- STl screening (NG-LFA) [106];
« Maternal HIV viral load [97]
Reduced loss-to-follow up + HIV EID/birth testing [83, 89, 90] 3 7.5%
Reduced need for referral and follow-up - Bundled screening for HIV, syphilis, malaria, 3 7.5%
and anemia [88];
< RST [81];
+ Anemia screening [81];
« HIV, malaria, sickling, hepatitis C, blood type,
and tuberculosis [98];
- O-POCUS [81];
Reliability and test performance
Barriers
Test validity concerns and frequent errors - HIV EID/birth testing [83, 97, 103]; 7 17.5%
- Maternal HIV viral load PCR [91, 971;
- STl screening (NG-LFA) [106];
- mRDT [76];
< RST [79];
« HBV screening [79];
Technical issues - HIV EID/birth testing [80, 90]; 5 12.5%
- Integrated diagnostic and clinical decision sup-
port system (CDSS) for POC anemia, preeclampsia,
and gestational diabetes screening [78];
- STl screening (NG-LFA) [106];
+O-POCUS [81]
Limited diagnostic scope - mRDT [76] 1 2.5%
Facilitators
Strong test reliability «RST [72); 2 5%
- Dual HIV/syphilis rapid test [82]
Cost and affordability
Barriers
High costs of test equipment and mainte- «RST [75,92]; 6 15%
nance +mRDT [77];
+ Dual HIV/syphilis rapid test [82];
« HIV EID/birth testing [89];
+ Bundled PMTCT screening (HIV, syphilis, HBV) [79]
Facilitators
Low indirect costs to pregnant women « Dual HIV/syphilis rapid test [82]; 4 10%

and caregivers

- Integrated diagnostic and clinical decision sup-

port system (CDSS) for POC anemia, preeclampsia,

and gestational diabetes screening [78];
«RST [72];
- HIV EID/birth testing [85]

CT chlamydia trachomatis, EID early infant diagnosis, HBV hepatitis B virus, mRDT malaria rapid diagnostic test, NG Neisseria gonorrhoeae, NG-LFA Neisseria
gonorrhoeae lateral flow assay, O-POCUS Obstetric Point-of-care Ultrasound, PMTCT Prevention of mother to child transmission, QA/QC Quality Assurance and Quality
Control, RST rapid syphilis test, RDT Rapid Diagnostic Test; TV trichomonas vaginalis
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Table 4 Outer setting factors influencing implementation of POC tests for maternal-infant screening and diagnosis

Reported barriers and facilitators Associated studies and point-of-care Number of % of included studies
interventions studies reporting reporting factor
factor (N=40)
National policy and financing environment
Barriers
Vertical donor financing - RST [70, 871; 9 22.5%
+-mRDT [76, 77];
- Bundled PMTCT screening (HIV, syphilis, HBV)
[79,88]
- Bundled screening for HIV, syphilis, malaria,
and anemia [84, 105]
- Anemia screening [76];
- HIVRDT [69];
Low prioritization in national and sub-national « RST [75]; 6 15%
policies and budgets - Bundled PMTCT screening (HIV, syphilis, HBV) [79,
102];
« Dual HIV/syphilis rapid test [82, 107];
« HIV EID/birth testing [80]
Competing funding for diagnostics - Bundled PMTCT screening (HIV, syphilis, HBV) 2 5%
[79, 88]
Lack of regulatory and reimbursement - mRDT [77] 1 2.5%
mechanisms for private providers
Facilitators
Supportive policies, such as free ANC services «RST [67, 75, 92]; 5 12.5%
and free testing for pregnant women - Dual HIV/syphilis rapid test [107];
+ Maternal HIV viral load [91]
National and sub-national government - HIV EID/birth testing [89]; 3 7.5%
leadership - O-POCUS [81];
- Bundled PMTCT screening (HIV, syphilis, HBV) [88];
« Dual HIV/syphilis rapid test [107]
Sustainable domestic financing «RST [67]; 2 5%
« Dual HIV/syphilis rapid test [82]
Prioritization in national policies and guide- - Dual HIV/syphilis rapid test [82] 1 2.5%
lines
Stakeholder engagement
Barriers
Lack of inclusion of technical and front-line - RST [75]; 2 5%
stakeholders in implementation - Bundled PMTCT screening (HIV, syphilis, HBV) [88]
Facilitators
Broad stakeholder engagement, includ- - Bundled PMTCT screening (HIV, syphilis, HBV) [88, 4 10%
ing donors and implementing partners 102];
- Dual HIV/syphilis rapid test [82];
« Maternal HIV viral load [91];
- HIV EID/birth testing [90]
Supply chains and procurement systems
Barriers
Supply chain disruptions «RST [70, 71,75] 7 17.5%
- HIVRDT [68];
- Bundled PMTCT screening (HIV, syphilis, HBV) [88];
- Maternal HIV viral load [91];
- Bundled screening for HIV, syphilis, malaria,
and anemia [84]
Ineffective procurement and forecasting - Bundled PMTCT screening (HIV, syphilis, HBV) [88] 1 2.5%
Facilitators
Integrated supply chains - Dual HIV/syphilis rapid test [82, 107] 2 5%
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Reported barriers and facilitators Associated studies and point-of-care Number of % of included studies
interventions studies reporting reporting factor
factor (N=40)
Sociocultural, socioeconomic, and access to care
Barriers

Stigma «RST[72,92]; 6 15%
- HIVRDT [68];
+ Bundled PMTCT screening (HIV, syphilis, HBV) [79];
- HIV EID/birth testing [85];
- Bundled screening for HIV, syphilis, malaria,
and anemia [84]

Geographic barriers and late ANC attendance  « HIV RDT [68]; 6 15%

impacting access to POC services « RST [92];
- HIV EID/birth testing [80];
« Dual HIV/syphilis rapid test [107];
+ Bundled screening for HIV, syphilis, and anemia
[70]

Discouragement from the community «RST[72,92]; 4 10%

or household to engage in testing (low « Bundled PMTCT screening (HIV, syphilis, HBV) [79,

decision-making power of women) 102];
- HIV EID/birth testing [80]

Facilitators
Community and household outreach - HIV EID/birth testing [80, 83, 86]; 5 12.5%

and support

+ Dual HIV/syphilis rapid test [107];

- Bundled PMTCT screening (HIV, syphilis, HBV)

[102]

CT chlamydia trachomatis, EID early infant diagnosis, HBV hepatitis B virus, mRDT malaria rapid diagnostic test, NG Neisseria gonorrhoeae, NG-LFA Neisseria
gonorrhoeae lateral flow assay, O-POCUS Obstetric Point-of-care Ultrasound, PMTCT Prevention of mother to child transmission, QA/QC Quality Assurance and Quality

Control, RST rapid syphilis test, RDT rapid diagnostic test, TV trichomonas vaginalis

reported that integration disrupted workflows, lengthened
ANC visits, and strained system capacity [67, 78, 86].
Extending integrated models to decentralized set-
tings—including rural clinics, outreach services, and
lower-level health facilities—expanded access for hard-
to-reach populations [79, 80, 84, 89-91, 107]. Task-
shifting and task-sharing were widely used to manage
workload, extend service hours, and optimize human
resource use [80, 87, 91, 102, 105, 107], while facility-level
adaptations such as flexible scheduling and workflow
adjustments [78, 84, 89] helped tailor implementation
to local contexts. Differentiated service delivery mod-
els, particularly community health workers, were seen as
central to expanding testing coverage and providing fol-
low-up care in home and outreach settings [80, 85, 102].
Consistent quality assurance and control mechanisms,
including supportive supervision [67, 81, 84, 87, 93, 102],
proficiency testing and external quality assessments [84,
93, 105] and adherence to standard operating procedures
[89], were widely reported to enable sustainability of
high-quality POC screening and diagnostic programmes.
Where quality assurance and control systems were absent,
poorly monitored, or irregularly implemented, provider
trust and service quality were undermined [75-77, 87,
90-92]. Disease-specific disparities were reported—Nepal

maintained robust quality assurance and control for HIV
but had limited oversight for syphilis testing [93]. In Bur-
kina Faso, low staff awareness of quality assurance and
control protocols for syphilis testing limited adherence
[67], while in Zambia, scaling back from monthly donor-
led supervision during the rapid syphilis testing pilot to
quarterly government-led visits during national roll-out
reduced provider confidence [87].

POC testing was also seen as an opportunity to
strengthen surveillance and health information systems
with several studies noting perceived improvements in
data quality and programme monitoring [89-91]. How-
ever, documentation gaps persisted: registers often lacked
fields for syphilis and HBV results and treatment initia-
tion [75, 91, 105], and even when updated tools existed,
inconsistent recording and documentation burden con-
tributed to incomplete data [67, 75, 79, 87, 91, 105].

Discussion

This review aimed to identify multi-level factors influ-
encing the integration of POC tests for screening and
diagnosis in low-resourced maternal-child health set-
tings. We found that successful implementation of POC
testing relies on enabling technologies, complementary
workflows, supportive systems, and strong community
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Reported barriers and facilitators

Number of
studies reporting
factor

Associated studies and point-of-care
interventions
(N=40)

% of included studies
reporting factor

Facility readiness and infrastructure
Barriers

Low facility readiness

Space constraints

Unreliable power supply

Facilitators
Not reported
Resource availability
Barriers
Stock shortages

Human resource shortages

Insufficient number of testing devices
within facility

Facilitators

«RST [75,87,92, 93,95, 101] 15 37.5%
« HIV EID/birth testing [90, 971;

- Bundled PMTCT screening (HIV, syphilis, HBV) [79,
88];

- Dual HIV/Syphilis rapid test [82]; maternal HIV viral
load [97];

« ABO blood group and Rh (rhesus) type [99];

« G6PD screening [100];

- O-POCUS [81];

« Bundled screening for HIV, syphilis, malaria,

and anemia [105]

« HIV EID/birth testing [83, 85, 86, 103] 8
- Bundled PMTCT screening (HIV, syphilis, HBV) [79,

88]

-mRDT [77]

«HIVRDT [69]

- STl screening (GeneXpert CT/NG and TV Assays) 4
[96];

- Bundled PMTCT screening (HIV, syphilis, HBV) [88];
«RST [92];

- O-POCUS [81]

20%

10%

0 0%

«RST [67,70,75,87,92,93,98,101]; 21 52.5%
« Bundled PMTCT screening (HIV, syphilis, HBV) [79,
88, 102];

- mRDT [76, 77, 98]

+ Anemia screening [70, 76, 98];

« Bundled screening for HIV, syphilis, malaria,

and anemia [84, 105];

«HIVRDT [68, 69];

« HIV EID/birth testing [89, 90];

« Dual HIV/Syphilis rapid test [82]

- Sickling, hepatitis C, blood type, and tuberculosis
[98];

- O-POCUS [81]

«HIV EID/BT PCR [80, 83, 89, 90]; 14
- Bundled PMTCT screening (HIV, syphilis, HBV) [79,

88, 102];

+RST[75,92]

« Bundled screening for HIV, syphilis, malaria,

and anemia [84, 105]

«HIVRDT [69]

- O-POCUS [81]

- Maternal HIV viral load [91];

« HIV EID/birth testing [80, 83, 90] 3

35%

7.5%

Strong procurement planning «RST [92, 94];

3 7.5%

« HIV EID/birth testing [89];

linkages, while long-term sustainability is constrained by
persistent health system, financing, and infrastructure
challenges.

POC tests were consistently preferred over labora-
tory- and symptom-based methods, enabling accurate,
timely, and decentralized screening and management,
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Table 5 (continued)

Reported barriers and facilitators Associated studies and point-of-care Number of % of included studies
interventions studies reporting reporting factor
factor (N=40)

Workflow integration and compatibility
Barriers

Workload burden «RST [67, 70,75, 87] 15 37.5%
- HIV EID/birth testing [80, 83, 103];
- Bundled PMTCT screening (HIV, syphilis, HBV) [79,
88];
- Integrated diagnostic and clinical decision sup-
port system (CDSS) for POC anemia, preeclampsia,
and gestational diabetes screening [78];
- HIVRDT [68-70];
+ Anemia screening [70];
- mRDT [77];
- O-POCUS [81];
- Maternal HIV viral load [91];

Poor workforce utilization and limited testing  « HIV EID/birth testing [89, 97]; 5 12.5%
hours - mRDT [77];

- Bundled screening for HIV, syphilis, malaria,

and anemia [104];

- HIVRDT [69];

- Maternal HIV viral load [97];

Lack of follow-up mechanisms for tracking - HIV EID/birth testing [80, 89]; 4 10%
clients who did not wait for test results - HIV RDT [68];
- Bundled PMTCT screening (HIV, syphilis, HBV) [79]

Facilitators

Compatibility with existing clinic workflow « HIV EID/birth testing [90, 97]; 5 12.5%
« Anemia screening [73, 76];
- Maternal HIV viral load [97];
« Dual HIV/Syphilis rapid test [82];
- mROT [76]
«RST [73]
- HIV CD4 cell count [73];

Optimizing layout and workflow scheduling - Integrated diagnostic and clinical decision sup- 3 7.5%
port system (CDSS) for POC anemia, preeclampsia,
and gestational diabetes screening [78];
« HIV EID/birth testing [89];
- Bundled screening for HIV, syphilis, malaria,
and anemia [84]

Training, skills, and competency
Barriers

Inadequate training «RST [67,75,87,92,93]; 11 27.5%
-mRDT [76, 77]
« Bundled PMTCT screening (HIV, syphilis, HBV) [79,
88]
- Anemia screening [76];
« HIV EID/birth testing [80];
+ Bundled screening for HIV, syphilis, malaria,
and anemia [84]

Facilitators

Cross-cadre training «RST [67,75,94,101]; 7 17.5%
« Bundled PMTCT screening (HIV, syphilis, HBV) [88];
- HIV EID/birth testing [89];
- 0-POCUS [81!

Refresher training « HIV EID/birth testing [90]; 3 7.5%
- O-POCUS [81];
« Bundled PMTCT screening (HIV, syphilis, HBV)
[102]

Provider incentives «RST [75] 1 2.5%
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Reported barriers and facilitators Associated studies and point-of-care Number of % of included studies
interventions studies reporting reporting factor
factor (N=40)
Guideline dissemination and de-implementation
Barriers
Poor dissemination of revised testing guide- ~ «RST [71,75, 87,92, 93]; 6 15%
lines and algorithms -mRDT [76, 77];
- Dual HIV/syphilis rapid test [107];
+ Anemia screening [76]
Conflicting testing guidelines - mROT [77] 4 10%
«RST [92]
- Maternal HIV viral load [91];
« HIV EID/birth testing [80]
Lack of job aids for testing procedures < HIVRDT [69]; 2 5%
« Bundled PMTCT screening (HIV, syphilis, HBV) [88]
Facilitators
Locally relevant reminder materials displayed ~ « RST [92, 94]; 2 5%
within facility
Implementation climate and organizational culture
Barriers
Poor cross-cadre communication - mRDT and anemia screening [76]; 1 2.5%
Facilitators
Peer support and collaboration « HIV EID/birth testing [80, 90J; 5 12.5%
- Bundled PMTCT screening (HIV, syphilis, HBV) [88];
+RST [92];
- O-POCUS [81];
Strong facility leadership support « RST [94]; 2 5%
- HIV EID/birth testing [90]
Organizational agreement on intervention «HIVRDT [69]; 2 5%

necessity and benefits

- HIV EID/birth testing [86]

CT chlamydia trachomatis, EID early infant diagnosis, HBV hepatitis B virus, mRDT malaria rapid diagnostic test, NG Neisseria gonorrhoeae, NG-LFA Neisseria
gonorrhoeae lateral flow assay, O-POCUS Obstetric Point-of-care Ultrasound, PMTCT Prevention of mother to child transmission, QA/QC Quality Assurance and Quality

Control, RST rapid syphilis test, RDT rapid diagnostic test, TV Trichomonas vaginalis

and supporting progress toward maternal—-infant health
and vertical transmission elimination goals. However,
turnaround times exceeding 30 min—often driven by
facility- and system-level constraints such as high patient
volumes, limited machines, and stockouts—led to patient
attrition and undermined the benefits of test-and-treat
strategies. These findings are consistent with multi-
country evidence from POC EID [109] and STI screen-
ing [96, 110], showing that even when same-day results
accelerate treatment initiation, uptake remains low. How-
ever, studies from South Africa demonstrated over 90%
same-day treatment uptake among pregnant women
despite 90-min turnaround times [111], with facility-level
variation found [112]. These findings suggest that wait-
ing behaviours are highly context-dependent and under-
score the need for individual and systems-level research
on factors shaping willingness and ability to wait. This
information is essential to inform context-specific, per-
son-centred test-and-treat strategies during pregnancy

and the newborn period when timely treatment is essen-
tial [7, 31, 113].

External factors significantly shaped the enabling
environment for POC test integration in maternal-child
health programmes. A key theme identified in our review
was the impact of low policy prioritization and vertical
donor programming on non-HIV tests. Limited domes-
tic focus and donor support, especially for syphilis and
HBYV, were linked to fragmented supply chains, stock-
outs, and gaps in quality assurance and control and sur-
veillance. These findings align to evidence showing that
low political commitment and siloed funding contrib-
ute to persistently lower syphilis screening coverage in
pregnancy compared to HIV [58]. While donor support
remains vital in low-resource settings [114], it is often
delivered through disease-specific mechanisms that may
hinder broader integration and promote dependency
[115]. Recent funding cuts to major initiatives such as
United States President’s Emergency Plan for AIDS Relief
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Table 6 Individual characteristics influencing implementation of POC tests for maternal-infant screening and diagnosis

Reported barriers and facilitators Associated studies and point-of-care interventions Number of studies % of included studies
reporting factor reporting factor (N=40)

Knowledge, skills, confidence
Barriers

Low decision-making power among pregnant + Bundled PMTCT screening (HIV, syphilis, HBV) [79, 102]; 7 17.5%
women/mothers « HIV EID/birth testing (83, 86];

+ Bundled screening for HIV, syphilis, malaria, and anemia

[84,105];

+RST [92];

Provider knowledge gaps +RST [70, 75, 92]; 6 15%
- mRDT [77];
« HIV EID/birth testing [83];
- Anemia screening [70];
- Bundled screening for HIV, syphilis, malaria, and anemia
[105]

Limited engagement of client and partners in testing - RST [67, 72]; 5 12.5%
process « Integrated diagnostic and clinical decision support sys-

tem (CDSS) for POC anemia, preeclampsia, and gestational

diabetes screening [78];

+ Bundled PMTCT screening (HIV, syphilis, HBV) [79];

« HIV EID/birth testing [80];

+ Bundled screening for HIV, syphilis, malaria, and anemia

[84]

Fear of result notification (from providers to patients - Bundled PMTCT screening (HIV, syphilis, HBV) [79, 102]; 5 12.5%
and from patients to partners) +RST [92];

- Maternal HIV viral load [91];

« HIV EID/Dbirth testing [83];

+ Bundled screening for HIV, syphilis, malaria, and anemia

[84];
Limited knowledge among clients of disease risks «RST [72,92,95]; 4 10%
and intervention benefits « Bundled PMTCT screening (HIV, syphilis, HBV) [79];

Provider preference for established practices -mRDT [76, 77]; 3 7.5%
+RST [92];
- Anemia screening [70];

Facilitators

Provider self-efficacy « HIV EID/birth testing [90]; 5 12.5%
«RST [75];
+ Bundled PMTCT screening (HIV, syphilis, HBV) [88];
« Dual HIV/syphilis rapid test [82];
+ O-POCUS [81]

Engagement of client and partners in the testing +mRDT and anemia screening [76]; 4 10%
process «RST[101];

« Bundled PMTCT screening (HIV, syphilis, HBV) [88];

« HIV EID/birth testing [83];

Acceptance of the intervention

Barriers
Hesitancy with test accuracy and procedures « HIV EID/birth testing [80, 87, 90]; 8 20%
- mRDT [76, 77;
« Integrated diagnostic and clinical decision support sys-
tem (CDSS) for POC anemia, preeclampsia, and gestational
diabetes screening [78];
«RST [92];
- Anemia screening [76];
- Maternal HIV viral load [91];
Low emotional preparedness for test result « HIV EID/birth testing [83, 85, 86, 90; 5 12.5%
« Bundled PMTCT screening (HIV, syphilis, HBV) [102]
Unwillingness of pregnant women/ caregiver to wait  « ST screening (GeneXpert CT/NG and TV Assays) [96]; 2 5%
for test result « HIV EID/birth testing [89];
Facilitators
Trust in test accuracy « HIV EID/birth testing [86, 90J; 3 7.5%
«RST[73];

« Anemia screening [73];
« Maternal HIV CD4 cell count [73]
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Reported barriers and facilitators

Associated studies and point-of-care interventions

% of included studies
reporting factor (N=40)

Number of studies
reporting factor

Motivating factors

Barriers
No barriers reported 0 0%
Facilitators
Improved pregnancy and birth outcomes « HIV EID/birth testing [80, 83, 85, 86, 89, 90]; 16 40%
<RST[67,72,87,92];
- Dual HIV/syphilis rapid test [82];
- O-POCUS [81];
+ mRDT and anemia screening [76];
- Maternal HIV viral load [91];
+ Bundled PMTCT screening (HIV, syphilis, HBV) [79];
+ Bundled screening for HIV, syphilis, malaria, and anemia
[84]
Accessibility to high quality health services « HIV EID/birth testing [83, 85, 89, 90]; 8 20%
- Integrated diagnostic and clinical decision support sys-
tem (CDSS) for POC anemia, preeclampsia, and gestational
diabetes screening [78];
- O-POCUS [81];
+HIVRDT [68];
+mRDT and anemia screening [76];
Health systems strengthening « HIV EID/birth testing (80, 89]; 4 10%
+RST [87];
« Dual HIV/syphilis rapid test [107];
Reduced caregiver anxiety « HIV EID/birth testing [80, 83, 85, 86]; 4 10%
Provider skill development and job satisfaction «RST [75]; 7.5%
« HIV EID/birth testing [89];
+ Bundled screening for HIV, syphilis, malaria, and anemia
[84]
Patient-provider interpersonal relationship
Barrier
Negative provider attitudes and power dynamic + Bundled PMTCT screening (HIV, syphilis, HBV) [79]; 4 10%
- HIV EID/BT PCR [80];
+ Bundled screening for HIV, syphilis, malaria, and anemia
[84];
+mRDT and anemia screening [76];
Facilitators
Person-centred counselling and service delivery «RST [75,87,95,101]; 12 30%

« HIV EID/birth testing [80, 86, 89];
- Integrated diagnostic and clinical decision support sys-
tem (CDSS) for POC anemia, preeclampsia, and gestational

diabetes screening [78];
- HIV RDT [68];

+ Maternal HIV viral load [91];

« Bundled PMTCT screening (HIV, syphilis, HBV) [79];
- Bundled screening for HIV, syphilis, malaria, and anemia

[84]
Patient trust in provider

- Integrated diagnostic and clinical decision support sys- 3

7.5%

tem (CDSS) for POC anemia, preeclampsia, and gestational

diabetes screening [78];

+ Bundled PMTCT screening (HIV, syphilis, HBV) [79];

« HIV EID/birth testing [83]

CT chlamydia trachomatis, EID early infant diagnosis, HBV hepatitis B virus, mRDT malaria rapid diagnostic test, NG Neisseria gonorrhoeae, NG-LFA Neisseria
gonorrhoeae lateral flow assay, O-POCUS Obstetric Point-of-care Ultrasound, PMTCT Prevention of mother to child transmission, QA/QC quality assurance and quality

control, RST rapid syphilis test, RDT rapid diagnostic test, TV trichomonas vaginalis

(PEPFAR) and United States Agency for International
Development (USAID)-supported programmes have
already disrupted essential service delivery for maternal-
child health programmes in several countries [116, 117],
exposing the vulnerability of systems reliant on external

financing. As donor funding continues to decline and
countries take on more responsibility, weak national
planning risks major service disruptions [118]. These
findings underscore the need for strengthening political
commitment, integrating supply chains and monitoring
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Table 7 Process factors influencing implementation of POC tests for maternal-infant screening and diagnosis

Reported barriers and facilitators Associated studies and point-of-care Number of % of included studies
interventions studies reporting reporting factor
factor (N=40)

Implementation within routine service delivery
Barriers

Increased ANC consultation time and service - RST [67, 871; 7 17.5%
demand pressure + HIV EID/birth testing [89, 90];

- Integrated diagnostic and clinical decision sup-

port system (CDSS) for POC anemia, preeclampsia,

and gestational diabetes screening [78];

« STl screening (GeneXpert CT/NG and TV Assays)

[96];

- O-POCUS [81];

Disruption to existing services - Integrated diagnostic and clinical decision sup- 2 5%
port system (CDSS) for POC anemia, preeclampsia,
and gestational diabetes screening [78];
+ RST, anemia, and HIV CD4 cell count [73]

Facilitators

Decentralized service delivery, includ- - HIV EID/birth testing (80, 85, 89, 90]; 1 27.5%
ing in community and home settings - Bundled PMTCT screening (HIV, syphilis, HBV) [79,

102;

«RST [75];

- Dual HIV/syphilis rapid test [107];

- mRDT and anemia screening [76];

« Maternal HIV viral load [91];

- Bundled screening for HIV, syphilis, malaria,

and anemia [84]

Integration within existing programmes «RST [67, 75, 94]; 8 20%
and workflows « HIV EID/birth testing [85, 103];

- Integrated diagnostic and clinical decision sup-

port system (CDSS) for POC anemia, preeclampsia,

and gestational diabetes screening [78];

- Dual HIV/Syphilis rapid test [107];

- Bundled screening for HIV, syphilis, malaria,

and anemia [84]

Task-shifting - O-POCUS [81]; 6 15%
- Dual HIV/syphilis rapid test [107];
- Maternal HIV viral load [91];
« HIV EID/birth testing [80];
+ Bundled PMTCT screening (HIV, syphilis, HBV)
[102];
- Bundled screening for HIV, syphilis, malaria,
and anemia [105]
Bundled testing «RST [75, 87, 95]; 5 12.5%
- Bundled PMTCT screening (HIV, syphilis, HBV)
[102];
- Bundled screening for HIV, syphilis, malaria,
and anemia [105]

Quality assurance, control, and supervision

Barriers
Lack of QA/QC processes and supervision «RST [67,75,87,92] 6 15%
-mRDT [77];
- Maternal HIV viral load [91];
Facilitators
Incorporation of QA/QC mechanisms < RST [87, 94]; 6 15%
from the outset of implementation - HIV EID/birth testing [89, 90];

- HIVRDT [93];
- Bundled screening for HIV, syphilis, malaria,
and anemia [105]
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Table 7 (continued)
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Reported barriers and facilitators Associated studies and point-of-care Number of % of included studies
interventions studies reporting reporting factor
factor (N=40)
Routine supportive supervision «RST [67, 93]; 5 12.5%
- O-POCUS [81];
- Bundled PMTCT screening (HIV, syphilis, HBV)
[102];
- Bundled screening for HIV, syphilis, malaria,
and anemia [84]
Data, documentation, and surveillance systems
Barriers
Inadequate data collection tools and surveil-  « RST [75]; 4 10%
lance systems - Bundled PMTCT screening (HIV, syphilis, HBV) [79];
- HIV EID/birth testing [90];
- Bundled screening for HIV, syphilis, malaria,
and anemia [105]
Documentation burden «RST [67, 75]; 2 5%
Facilitators
Integrated surveillance - Dual HIV/syphilis rapid test [107]; 3 7.5%

« HIV EID/birth testing [89];
« Maternal HIV viral load [91];

CT chlamydia trachomatis, EID early infant diagnosis, HBV hepatitis B virus, mRDT malaria rapid diagnostic test, NG Neisseria gonorrhoeae, NG-LFA Neisseria
gonorrhoeae lateral flow assay, O-POCUS Obstetric Point-of-care Ultrasound, PMTCT Prevention of mother to child transmission, QA/QC quality assurance and quality

control, RST rapid syphilis test, RDT rapid diagnostic test, TV trichomonas vaginalis

frameworks, and expanding domestic financing to ensure
sustainable and high-quality delivery.

Within the inner setting, facility readiness var-
ied widely, with rural and lower-level facilities facing
greater constraints. Despite being primary ANC pro-
viders for many women in LMICs [119], these facilities
often lack the infrastructure for high-quality maternal
services [120—124]. Private-sector facilities also showed
low readiness at both facility and provider levels. This is
consistent with evidence that maternal POC services are
more limited in these settings when compared to public
facilities [125-127] despite the private sector’s key role
in ANC delivery in LMICs [128]. These findings high-
light the need for hyperlocal, cross-sectional readiness
assessments to guide scale-up and implementation fidel-
ity. Adaptable tools from other maternal-child health
domains, such as PrEP [129] and immunization [130],
offer practical models for supporting implementation
planning and targeted investment.

Compatibility with existing resources also emerged as
critical for effective implementation within inner set-
tings. Most studies reported severe workforce shortages
and provider workload burden, which has been widely
documented across LMICs [131]. This highlights that
introducing new interventions without additional per-
sonnel or incentives risks staff burnout and compromises
sustainability. Context-adapted and differentiated service
delivery models, such as task-shifting and community
health worker-delivered testing, were key to expanding

access while easing facility-level burden. These models
have improved coverage and cost-effectiveness of verti-
cal transmission of HIV screening [132—134], obstetric
ultrasound [135], and maternal malaria diagnosis and
treatment [136] in resource-limited settings. However,
their success depends on clear policies and regulatory
frameworks, defined roles, and continuous competency-
based training [137]. We also identified reluctance to
shift from traditional approaches and gaps in guideline
knowledge among healthcare workers as key barriers to
the consistent and high-quality delivery of new point-of-
care tests. This underscores the importance of a deliber-
ate de-implementation period to phase out outdated or
conflicting protocols before introducing new testing pro-
grammes, ensuring consistency, accuracy, and provider
confidence in service delivery.

Integrating POC testing into routine maternal-child
health services supported both uptake and long-term
sustainability. Previous studies have demonstrated that
bundled screening during antenatal and postnatal care is
cost-effective [138—140], facilitates coordinated resource
use, training, and supervision [141], enhances testing
and treatment coverage [87, 140, 142], and increases per-
ceived value among policy-makers and providers [82].
Given the frequent co-occurrence of conditions, such
as HIV, STIs, malaria, and anemia, during pregnancy
[22, 143-145], combined screening at shared timepoints
offers important clinical and public health benefits.
Several promising strategies to integrate and optimize
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maternal and newborn HIV and syphilis screening and
treatment have been identified [146]; however, imple-
mentation research is needed to inform POC test inte-
gration strategies which align with facility capacity and
minimize disruption.

Provider-initiated counselling and health education,
provider-patient trust, and person-centred care facili-
tated acceptance among pregnant women and caregivers,
which is aligned to prior findings from South Africa and
Kenya linking these factors to greater engagement as well
as partner disclosure [147, 148]. However, despite wom-
en’s strong motivation to protect their health and that of
their unborn/newborn children, misinformation about
disease risk, stigma, fear of disclosure, limited partner
involvement, and restrictive gender norms hindered
uptake. Prior research has underscored the influential
role of communities, families, and partners in maternal-
child service utilization in many LMIC [149-151], high-
lighting the importance of person-centred approaches,
community and family sensitization, and integration of
gender and social considerations into implementation
strategies.

This review has several limitations. Few grey literature
were identified and only one was eligible for inclusion,
which may reflect limited public reporting of programme
evaluations for POC screening implementation in mater-
nal and newborn health, particularly outside major
donor-supported initiatives, or operational findings that
are not formally documented or publicly accessible. The
peer-reviewed evidence base was heavily concentrated
on HIV and syphilis POC tests, with far fewer studies
examining other high-burden maternal conditions such
as curable STIs beyond syphilis (Neisseria gonorrhoeae,
Chlamydia trachomatis, Trichomonas vaginalis), hepa-
titis B, anemia, malaria, or hypertensive disorders. This
imbalance likely reflects longstanding donor priorities
and vertical programming focused on HIV and elimi-
nation of vertical transmission, which may have limited
attention and resources for implementing and systemati-
cally evaluating a broader range of maternal and neonatal
POC tests. Most included studies were conducted in a
small number of African countries, and several were pre-
pilot or controlled evaluations, reducing generalizabil-
ity to routine settings and other regions. While relevant
studies may also have been missed due to terminology
or database constraints, these gaps point to the need for
more geographically diverse, longitudinal, and context-
specific implementation research that examines how
system capacity, workflow demands, and sociocultural
dynamics influence the delivery and scale-up of maternal
and newborn POC tests.

Page 24 of 29

Conclusions

To our knowledge, this is the first systematic review to
synthesize factors influencing the adoption, implementa-
tion, and sustainability of POC screening and diagnosis
for maternal-child health in low-resource settings using
an implementation science framework. While POC
tests are widely valued by providers, pregnant women,
and caregivers, success depends on strong, well-inte-
grated health systems. To achieve their full potential and
advance goals such as the elimination of vertical trans-
mission of HIV, syphilis, and HBV, POC test-and-treat
strategies must be embedded in well-resourced, coordi-
nated, and people-centred health systems, supported by
strong domestic leadership, sustainable financing, and
context-specific delivery models. Addressing evidence
gaps is essential to inform equitable scale-up of a broader
range of POC tests and to ensure that diagnostic inno-
vations translate into improved outcomes for pregnant
women and newborns in low-resourced settings.
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