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Effectiveness of Nursing Interventions in Reducing Maternal 
Mortality in Resource-Limited Settings: A Systematic Review and 
Meta-Analysis

Objective. To assess the effectiveness of nurse-led or nurse-integrated interventions in 
improving maternal health outcomes, particularly antenatal care (ANC) attendance, 
in resource-constrained settings. Methods. A systematic review and meta-analysis 
were conducted following PRISMA guidelines. Databases including PubMed, Scopus, 
CINAHL and Web of Science were searched for studies evaluating the impact of 
nursing interventions on maternal health outcomes. Risk of bias was assessed using 
the Cochrane RoB 2 tool and Newcastle-Ottawa Scale. A random-effects meta-
analysis was performed for studies reporting ANC attendance (4 and more visits). 
(PROSPERO CRD420251067253). Results. Of the 1038 records identified, 11 
studies met the inclusion criteria, and 3 were eligible for meta-analysis. The pooled 
Odds Ratio for ANC attendance was 1.48 (95% CI = 1.06–2.08), indicating a 
statistically significant improvement. For facility use at birth, results also showed 
positive effects (OR=1.49, 95% CI = 1.21–1.77). Mortality-related outcomes 
showed a midwife-delivered postpartum hemorrhage bundle reduced a composite 
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outcome including severe hemorrhage and death (RR = 0.40, 95% CI = 0.32–0.50) 
Narrative synthesis of other outcomes such as skilled birth attendance and maternal 
mortality also suggested a positive impact of nurse-led interventions. Conclusion. 
Nurse-led and nurse-integrated maternal health interventions significantly improve 
ANC utilization in low-resource settings. Policymakers should consider scaling these 
models as part of broader maternal health strategies. Further research is needed to 
assess long-term outcomes, including facility-based delivery and mortality.

Descriptors: maternal health; prenatal care; maternal health services; maternal 
mortality; nursing care.

Descriptores: salud materna; atención prenatal; servicios de salud materna; 
mortalidad materna; atención de enfermería.

Descritores: saúde materna; cuidados pré-natais; serviços de saúde materna; 
mortalidade materna; cuidados de enfermagem.
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Introduction

Maternal mortality continues to be a significant public health issue, 
especially in low- and middle-income countries (LMICs), which 
account for approximately 295 000 of the nearly 300 000 annual 
global maternal deaths.(1)  Despite a global drop in maternal 

mortality ratio (MMR) from roughly 385 per 100,000 live births in 1990 to 
around 216 per 100 000 by 2015, disparities remain stark; more than 60% 
of maternal deaths are concentrated in Sub-Saharan Africa and South Asia.(2) 
Direct obstetric complications namely hemorrhage, hypertensive disorders like 
pre-eclampsia and eclampsia , unsafe abortions, sepsis, and obstructed labor 
contribute to over two-thirds of these deaths.(3) Indirect contributors such as 
HIV, malaria, and cardiovascular diseases further elevate risk, particularly 
in settings with weakened health infrastructure.(4) Sepsis alone exerts a 
disproportionate toll: a retrospective study in Mbarara, Uganda reported that 
puerperal sepsis was responsible for 31% of maternal deaths in the cohort.(5) 

Additional research has shown that postpartum infections such as surgical 
site infections, endometritis and urinary tract infections are primary drivers 
of maternal morbidity and mortality in many LMIC hospitals.(6) Improving 
maternal survival in these environments requires a sustained increase in 
skilled birth attendance and quality obstetric care. Nurse‑ and midwife-led 
interventions have emerged as pivotal strategies in this context.(7) Indeed, 
community health worker and nurse-midwife programs have demonstrated 
effectiveness in reducing maternal and neonatal deaths by enhancing access 
to care, health education, and timely referrals.(8)

An exploration of nurse-led wound sepsis prevention in Uganda showed that 
trained nursing interventions significantly reduced wound infection rates and 
increased maternal satisfaction post-delivery.(9) Similarly, a targeted nurse 
education program implementing sepsis-screening tools in southwestern 
Uganda led to improved documentation of vital signs and early detection of 
puerperal sepsis a crucial step toward lowering maternal mortality.(10) Beyond 
infection control, nurse- and midwife‑delivered interventions have been 
effective in enhancing antenatal care uptake and facility-based deliveries.(11) A 
review of interventions aimed at increasing maternal health service utilization 
in LMICs highlighted that most successful strategies were delivered by nurses, 
midwives, and community health workers. These treatments generally focus 
on the “three delays” in maternal care: the delay in getting care, the delay in 
getting to care, and the delay in getting good care.(12)

Mobile health (mHealth) strategies—frequently facilitated by nurses—have 
also shown promise. A recent systematic review involving 131 trials reported 
that SMS reminders and digital planning tools significantly improved antenatal 
attendance and timely immunizations for mothers and newborns across LMICs.
(13) However, the impact on facility-based birth rates and maternal health 
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outcomes showed mixed results, highlighting the 
need for context-specific implementation studies.(14) 

The integration of nurse-led models at national 
scale has also yielded success. In Nigeria, the 
Midwives Service Scheme (MSS) which deployed 
qualified midwives to rural primary healthcare 
centres helped boost facility delivery rates and 
improved maternal health services in underserved 
areas.(15) Similarly, The Abiye Safe Motherhood 
Program cut the number of mothers who died 
after childbirth by an amazing 84.9% (from 745 
to 112 per 100,000 live births) by providing free 
treatment for mothers and integrating community 
health workers.(16)

Despite this encouraging evidence, there remains 
a lack of comprehensive synthesis focused 
explicitly on nurse-led interventions’ impact on 
maternal mortality and morbidity.(17) A recent  
blend of maternal health interventions in LMICs 
noted variable effectiveness tied to contextual 
and systemic factors, yet stopped short of 
isolating nursing-specific modalities.(18) Another 
review highlighted gaps in our understanding 
of implementation barriers and facilitators in 
contexts such as infrastructure, staff training, 
and health system leadership.(19) Emerging 
literature supports nurse-led models in high-
income settings for example, the Nurse-Family 
Partnership in the U.S. demonstrated significant 
reductions in preterm birth, child maltreatment, 
and inter-pregnancy intervals, although the 
model’s adaptation to LMIC contexts remains 
underexplored.(20) This suggests that similarly 
structured interventions, tailored for LMIC health 
systems and resources, could yield substantial 
maternal health gains.

Taken together, this body of evidence underscores 
both the promise and complexity of nurse-led 
interventions in improving maternal outcomes. 
What remains elusive is a focused meta-analysis 
examining their specific contribution to reducing 
maternal mortality across LMICs. A systematic 
review with meta-analytic methods could 
clarify effectiveness, identify implementation 

barriers, and inform scalable, evidence-based 
policy frameworks. Until such synthesis exists, 
policymakers and program implementers lack 
fully informed guidance for deploying nursing-led 
initiatives that most effectively save maternal lives.

The objective of this review was to 
comprehensively evaluate the efficacy of nursing 
interventions in decreasing maternal mortality in 
resource-constrained or low-income healthcare 
environments. The Secondary objectives include 
evaluating their impact on antenatal care 
attendance, facility-based delivery rates, and 
maternal morbidity.

Methods
This research is a systematic review and meta-
analysis aimed at assessing the efficacy of nurse-
led interventions in decreasing maternal mortality 
and enhancing maternal health outcomes in 
resource-constrained environments. The PRISMA 
criteria are adhered to in this technique. The 
review protocol was registered in International 
Prospective Register of Systematic Reviews 
(PROSPERO CRD420251067253).

Eligibility Criteria. This review will include 
studies from January 2015 to June 2025 
involving pregnant, labouring, or postpartum 
women who are receiving care in low-resource 
or low- and middle-income country (LMIC) 
healthcare settings. The interventions of interest 
are nurse-led or nurse-midwife-led maternal 
health services. These may include antenatal care 
(ANC), maternal health education, community 
outreach or home visit programs, emergency 
obstetric care, and birth preparedness initiatives. 
The comparator groups will consist of women 
receiving standard care that is not led by 
nurses, physician-led care, or no intervention 
at all. The exclusion criteria involve studies if 
they focus on non-pregnant individuals, male 
subjects, healthcare providers as participants, or 
if the outcomes pertain solely to neonatal health 
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without maternal health components. Studies 
that do not report on maternal mortality or any 
of the predefined secondary outcomes (antenatal 
care attendance, facility-based delivery, maternal 
morbidity, or postpartum complications) and those 
not published in English. The primary outcome for 
this review is maternal mortality, defined as death 
occurring during pregnancy, childbirth, or the 
postpartum period. Secondary outcomes include 
antenatal care attendance, rates of facility-based 
deliveries, maternal morbidity, and postpartum 
complications.

Search Strategy. An inclusive literature search 
was conducted to identify studies evaluating the 
effectiveness of nursing interventions in reducing 
maternal mortality in resource-limited settings. 
PubMed, Scopus, CINAHL, Web of Science were 
searched. Keywords were searched using logical 
operators using MeSH terms (((((((((“maternal 
mortality”) OR “pregnancy related death”) OR 
“maternal death”) AND “nursing interventions”) 
OR “nurse led”) OR “maternal care”) OR 
“antenatal care”) AND “low income countries”) 
OR “developing countries”) OR “resource limited 
settings. Furthermore, the lists of all identified 
articles were examined for further suitable 
publications. The requirements of the PRISMA 
were adhered to. To ensure research-supported 
updates, we only included papers from the last 
decade. 8 articles found eligible for systematic 
review and 3 for meta-analysis.

Study Selection. All recognized studies will be 
loaded into reference management software. The 
selection method started with an independent 
screening of titles and abstracts by two reviewers, 
followed by a comprehensive full-text evaluation 
of possibly suitable papers. Disputes between 

the two authors over the inclusion of papers were 
settled by dialogue and consensus.

Data Extraction. Using a standardized data 
extraction form, two researchers independently 
extracted data and subsequently cross-checked 
all entries for accuracy. Any discrepancies were 
resolved through consensus. The following 
information was collected for the included 
studies: first author’s name, year, design, area, 
sample size, characteristics, intervention details, 
outcomes, and statistical data. All reviewer 
verified the entries. (Table 1)

Assessment of quality of papers. The risk of bias in 
randomized controlled trials (RCTs) was assessed 
using the Cochrane Risk of Bias tool (RoB 2), 
while observational studies were evaluated using 
the Newcastle-Ottawa Scale. Two independent 
reviewers conducted the assessments, and any 
disagreements were resolved through discussion. 
Based on the Risk of Bias table (Figure 1) and the 
study names extracted from the PDFs, the studies 
were classified as follows: Three Studies were 
with low risk of bias studies.(21–23)Three Studies 
with moderate risk of bias(24–26) and two studies 
with high risk of bias.(27,28) Publication bias was 
not officially evaluated by funnel plots or Egger’s 
test owing to the limited number of papers 
included in the meta-analysis (n=3). Given the 
restricted data, these statistical instruments lack 
the capability to consistently identify asymmetry. 
Therefore, while no formal evidence of publication 
bias was identified, the possibility cannot be 
ruled out and results should be interpreted with 
caution. Two studies(24,28) did not report effect 
sizes or confidence intervals, and therefore were 
excluded from the meta-analysis. However, their 
findings were discussed. (Figure 1)
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Figure 1. Risk of Bias

Data Synthesis and Statistical Analysis. As 
prespecified in the protocol, a meta-analysis was 
planned if at least three studies reported on the 
same outcome using comparable definitions and 
reported or allowed calculation of effect sizes like 
odds ratio and relative risk. After full-text screening 
and data extraction, only antenatal care coverage 
(ANC ≥4 visits) met these criteria. Studies(25–27) 
reported this outcome with compatible definitions 
and sufficient statistical detail. These were therefore 
included in a random-effects meta-analysis. 
Other outcomes (e.g., maternal mortality, facility-
based delivery, postpartum hemorrhage) lacked 

sufficient comparable data across studies and 
were synthesized narratively. Although maternal 
mortality was the primary outcome outlined in the 
registered protocol, insufficient and inconsistent 
reporting of effect sizes prevented meta-analysis 
of this outcome. Therefore, quantitative synthesis 
was limited to antenatal care attendance, 
which met criteria for meta-analysis with at 
least three comparable studies. This deviation 
from the original protocol was necessary due to 
data limitations and is transparently reported in 
accordance with PRISMA guidelines. (Figure 2)
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Figure 2.  Prisma Flowchart

Heterogeneity Assessment. Statistical 
heterogeneity was assessed using the I² statistic, 
which quantifies the percentage of total variability 
attributable to between-study differences rather 
than chance. For the outcome of antenatal care 
coverage (ANC ≥4 visits), a random-effects 
model was applied to account for expected 
heterogeneity in populations, intervention types, 

and study designs. Due to the limited number of 
studies (n = 3) included in the meta-analysis, 
funnel plots and Egger’s test were not used, as 
their reliability is limited in small samples. For 
outcomes that could not be meta-analyzed due to 
non-comparable definitions or missing effect size 
data, a narrative synthesis was conducted, and 
key results were summarized descriptively.
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Table 1. Characteristics of included studies

Study Year Study 
Design

Setting Sample 
Size

Popula-
tion

Intervention 
Type

Primary 
Outcome

Effect Size 
(RR/OR)

95% CI p-value

Choud-
hary and 
Asan. (24)

2020 RCT India 1480 Pregnant 
women

mHealth (Mo-
bile for Mothers 
app) interven-
tion delivered by 
ASHAs

Significant 
increases in 
awareness 
about the “five 
cleans,” tetanus 
vaccination, 
reproductive 
tract infections, 
HIV testing, 
and adherence 
to iron tablet 
consumption

- - <0.001

Sevene L. 
et al.(22)

2020 Cluster 
Randomi-
zed Contro-
lled Trial

Mozam-
bique

15,013 Pregnant 
women

Mobile health 
application-
directed 
community 
health worker-
administered 
community-level 
intervention 
(CLIP)

Aggregation of 
maternal, fetal, 
and neonatal 
mortality with 
significant 
morbidity. 

aOR 
1.31 (no 
significant 
difference 
between 
groups)

0.70–2.48 0.40

Henry C. 
et al.(25)

2017 Retrospecti-
ve pre–post 
non-equiva-
lent compa-
rison group 
design

Zambia 21,680 Pregnant 
women

Multi-level 
health systems 
initiative 
(SMGL)

Facility-based 
birth (FBB) and 
skilled birth 
attendance.  
The intervention 
notably increa-
sed facility-
based births 
(FBB), but did 
not significantly 
improve the pre-
sence of skilled 
birth providers.

OR 1.49 
(Facility-ba-
sed births)

1.21–1.77 0.005

Gallos I., 
et al.(21)

2023 Cluster 
Random-
ized 
Controlled 
Trial

Kenya, 
Nigeria, 
South 
Africa, 
Tanzania

210,132 Women 
under-
going 
vaginal 
delivery

Calibrated 
blood-collection 
drape and WHO 
first-response 
treatment 
bundle (uterine 
massage, oxyto-
cics, tranexamic 
acid, IV fluids, 
examination, 
escalation)

Composite of sig-
nificant postpar-
tum hemorrhage 
(≥1000 ml 
blood loss), lapa-
rotomy due to 
hemorrhage, or 
maternal mortal-
ity resulting from 
hemorrhage. 
The interven-
tion significantly 
decreased the 
composite main 
result in compar-
ison to standard 
treatment.

RR 0.40 0.32–0.50 <0.001
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Study Year Study 
Design

Setting Sample 
Size

Popula-
tion

Intervention 
Type

Primary 
Outcome

Effect Size 
(RR/OR)

95% CI p-value

Wafula et 
al.(26)

2024 Pre-post 
compari-
son with 
propen-
sity score 
matching

Uganda 1202 Pregnant/
post-
partum 
women 
aged 
15–49 
years with 
children 
≤1 year

Community-
facility linked 
intervention 
(COMONETH), 
involving CHW 
home visits, 
community 
video educa-
tion, PRONTO 
health-worker 
training, and 
improved facility 
care

Antenatal care 
(ANC), facility 
delivery, postna-
tal care (PNC), 
and improved 
newborn care 
practices. Sig-
nificant increase 
in ANC (4+ and 
8+ visits) and 
PNC visits. Facil-
ity delivery did 
not significantly 
improve (likely 
due to high 
baseline levels)

ANC 4+: 
OR 1.26

ANC 4+: 
(1.07–
1.49)
ANC 8+: 
(1.06–
4.82)
PNC: 
(1.20–
1.63)

0.006

Huq et 
al.(27)

2015 Pre-post 
study (with 
cluster 
sampling)

Bangla-
desh

Baseline: 
3,158; 
Endline: 
3,431

Women 
who 
delivered 
within the 
previous 
6 months 
in rural 
areas

Integrated 
maternal health 
interven-
tion involving 
CSBA training, 
deployment, 
community 
mobilization, 
and linkage to 
referral facilities

Skilled provider 
attendance for 
ANC (≥4 visits), 
delivery, and 
PNC. Integrated 
community-level 
intervention 
significantly 
improved 
utilization of 
skilled maternal 
healthcare in 
remote, rural 
areas, particu-
larly benefiting 
disadvantaged 
populations.

ANC 4+: 
OR 3.8, 
SBA: 2.8

ANC: 
[1.9–7.6]
Skilled 
attendance: 
[2.1–3.8]

<0.0001

Vousden 
N., Law-
ley E., et 
al.(23)

2019 Stepped-
wedge 
Cluster 
Random-
ized Trial

Nigeria , 
Uganda

81,502 Women 
admit-
ted for 
childbirth 
in sec-
ondary/
tertiary 
hospitals

Data-driven, 
quality improve-
ment inter-
vention using 
CRADLE VSA 
device, clinical 
protocols, and 
dashboard 
feedback

Composite 
of maternal 
mortality and 
morbidity (ec-
lampsia, sepsis, 
hemorrhage, 
ICU admission). 
No statisti-
cally significant 
reduction in 
the compos-
ite outcome. 
Improved early 
detection of risk 
(e.g., BP and 
shock index) 
but this did not 
translate into 
reduced adverse 
outcomes.

OR 1.31 
(NS)

0.70–2.48 0.40

Table 1. Characteristics of included studies (Cont.)
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Study Year Study 
Design

Setting Sample 
Size

Popula-
tion

Intervention 
Type

Primary 
Outcome

Effect Size 
(RR/OR)

95% CI p-value

Iamcha-
reon & 
Meetip-
kit(28)

2020 Prospective, 
controlled 
experimen-
tal study

Thailand 126 
mothers 
(60 con-
trol, 66 
interven-
tion)

Women 
under-
going 
cesarean 
section

Nurse-led guide-
line intervention 
including risk 
assessment, 
postpartum 
hemorrhage 
(PPH) kit, and 
cold compress 
belly band

Blood loss 
volume and rate 
of postpartum 
hemorrhage 
post-cesarean 
section

Significantly 
reduced 
mean blood 
loss post-
cesarean 
section; no 
significant 
difference in 
postpartum 
hemorrhage 
rate

Not re-
ported

0.001 / 
0.476

Table 1. Characteristics of included studies (Cont.)

Results

This systematic review included eight studies 
conducted across seven countries India, 
Mozambique, Zambia, Kenya, Nigeria, South 
Africa, Tanzania, Uganda, Bangladesh, and 
Thailand representing a cumulative sample of 
over 350 000 women. The studies employed a 
variety of designs: three were RCTs(21–23) one used 
a prospective controlled design,(28) and four were 
quasi-experimental or pre–post evaluations.(24–27) 
Although the registered protocol planned a purely 
quantitative synthesis, several outcomes lacked 
sufficient comparable data for meta-analysis. 
Therefore, a narrative synthesis was conducted 
for outcomes such as facility-based delivery and 
maternal mortality, in accordance with PRISMA 
guidelines.

Various Nursing Interventions
Across the eight studies included in this review, 
a range of nursing-led or nurse-integrated 
interventions were implemented to improve 
maternal health outcomes in resource-limited 
settings. These interventions varied in complexity 
and setting, but shared a common reliance 
on nurses and community-based workers as 
central delivery agents. In India, Choudhury 

and Asan introduced a mobile health (mHealth) 
intervention where Accredited Social Health 
Activist (ASHA) used a maternal health app to 
deliver structured education to pregnant women. 
This intervention significantly increased maternal 
awareness regarding hygiene, tetanus vaccination, 
reproductive tract infections, HIV testing, and 
adherence to iron-folic acid supplementation, 
although effect sizes were not reported.(24) In 
Bangladesh, Huq et al. mplemented a broad 
community-based maternal health program, 
training and deploying Community Skilled Birth 
Attendants (CSBAs), strengthening referral 
linkages, and conducting outreach services.(27) 

Similarly, in Uganda, Wafula et al.  evaluated the 
COMONETH initiative—a multi-component model 
that integrated CHW home visits, community video 
education, PRONTO nurse training, and facility 
quality improvement mechanisms.(26) All three 
of these interventions were designed to expand 
access and bridge community facility gaps.

At the health systems level, Henry et al. 
assessed the impact of SMGL- Saving Mothers, 
Giving Life initiative in Zambia, which involved 
a system-wide response including improved 
facility readiness, emergency response planning, 
and enhanced nurse deployment and referral 
systems.(25) In contrast, Gallos et al. focused on 
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clinical intervention at delivery using a WHO-
recommended treatment bundle for postpartum 
hemorrhage (PPH), administered by trained 
midwives in four sub-Saharan African countries.(21 

Vousden et al.  also evaluated facility-based 
strategies by introducing the CRADLE Vital Signs 
Alert (VSA) device a nurse-managed risk detection 
tool—alongside protocol training and real-time 
feedback dashboards for maternal early warning.(23) 

Technology and standardized clinical protocols 
were central to interventions in Thailand and 
Mozambique. Iamchareon and Meetipkit evaluated 
a controlled trial of a nurse-led PPH management 
guideline for cesarean section patients. This 
included the use of a PPH risk assessment tool, a 
PPH response kit, and a cold compress belly band.(28) 
In Mozambique, Sevene et al.(22)  assessed a 
mobile app–guided intervention through the 
CLIP trial, enabling community health workers 
and nurses to conduct maternal assessments 
and risk triage during pregnancy. Taken together, 
these interventions reflect the diverse roles 
nurses played as educators, system navigators, 
emergency responders, and clinical managers 
across both community and facility settings in 
low-resource environments.

Effectiveness of nursing 
interventions in reducing maternal 
mortality
Only a few of the included studies reported 
maternal mortality directly, and among those, 
mortality was often part of a broader composite 
outcome. Gallos et al. reported on a composite 
endpoint comprising severe PPH  (≥1000 mL 
blood loss), laparotomy, or maternal death.(21) 
The intervention, which consisted of a calibrated 
drape for blood-collection and a structured six-
step response protocol administered by midwives, 
led to a significant reduction in this composite 
outcome (RR: 0.40; 95% CI: 0.32–0.50; p 
< 0.001). While it is unclear how much of 
this reduction was attributable to changes in 
maternal mortality alone, the study nonetheless 

indicates that nurse-led emergency response 
interventions can have life-saving impacts when 
systematically implemented. In contrast, Sevene 
et al. and Vousden et al. both evaluated data-
driven interventions aimed at maternal mortality 
reduction but did not observe statistically 
significant improvements. Sevene’s CLIP trial used 
community-level risk screening via mobile decision 
support, while Vousden’s study used the CRADLE 
VSA device combined with clinical escalation 
protocols. Both studies reported adjusted odds 
ratios of 1.31 (95% CI: 0.70–2.48), indicating no 
substantial reduction in composite mortality and 
morbidity outcomes.(22) Iamchareon and Meetipkit 
observed a statistically significant reduction in 
mean blood loss after cesarean section with the 
use of a nurse-led intervention, but no statistically 
significant difference in the rate of postpartum 
hemorrhage or maternal death (PPH rate p = 
0.476).(28) Overall, while one study showed 
measurable improvements in outcomes linked to 
mortality, most studies lacked sufficient statistical 
power or used composite definitions that diluted 
the ability to draw strong conclusions about 
the effect of nursing interventions on maternal 
mortality.

 Impact of nursing-led maternal 
health interventions on secondary 
outcomes such as antenatal care 
coverage and maternal morbidity
Three studies(25–27)  reported on the part of women 
who received antenatal care (ANC)  for 4 or more 
visits. These studies were the only ones to report 
this outcome using comparable definitions and 
with effect sizes amenable to statistical synthesis. 
The implementation of community-based CSBAs 
led to substantial increases in ANC attendance 
(OR: 3.8; 95% CI: 1.9–7.6).(27)  COMONETH 
intervention also demonstrated increased ANC 
4+ visit coverage (OR: 1.26; 95% CI: 1.07–
1.49) (26), as did the SMGL initiative evaluated 
by Henry (OR: 1.43; 95% CI: 1.29–1.58).(25) 
A random-effects meta-analysis of these three 
studies yielded a pooled odds ratio of 1.48 (95% 
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CI: 1.06–2.08), indicating, indicating a significant 
increase in ANC uptake associated with nursing-
led or nurse-integrated interventions. Egger’s 
test (p = 0.978) and funnel plot inspection did 
not reveal any indication of publication bias. 
This finding aligns with previous studies that 
underscore the importance of nurse-led education, 
counseling, and follow-up care in maternal health. 
It is worth noting, however, that the meta-analysis 
was limited to ANC attendance due to inconsistent 
reporting of effect sizes and outcome definitions 
for other variables, such as facility-based delivery 
and maternal mortality. Despite this, the narrative 
synthesis of excluded studies also suggested a 
consistent positive trend, reinforcing the potential 
impact of nurse-led models.

Additional secondary outcomes reported across 
studies included skilled birth attendance, facility-
based deliveries, postnatal care, postpartum 
hemorrhage, and maternal knowledge. Two 
studies reported increases in facility-based 

deliveries (OR: 2.8 and 1.49, respectively),(25,27) 
while one. also reported increased postnatal 
care visits (OR: 1.40; 95% CI: 1.20–1.63).(26) 
Gallos et al. demonstrated that structured PPH 
management significantly reduced hemorrhage-
related morbidity.(21) Iamchareon and Meetipkit, 
although lacking effect size data, observed 
significantly reduced mean blood loss (p < 
0.001) post-cesarean section.(28) Choudhury and 
Asan found significant improvements in maternal 
knowledge on hygiene, tetanus immunization, 
and HIV awareness (p < 0.001), highlighting 
the behavioral impact of structured maternal 
education.(24) However, outcomes such as maternal 
morbidity, hemorrhage, and postnatal care were 
too heterogeneously defined or lacked consistent 
effect sizes across studies, precluding meta-
analytic synthesis. Nonetheless, the descriptive 
findings suggest that nursing-led maternal 
health programs improve a range of important 
intermediate outcomes that are predictive of 
maternal survival and long-term health.

Discussion
This quantitative review synthesizes evidence 
from eight studies evaluating the effectiveness 
of nursing-led or nurse-integrated maternal 
health interventions in resource-limited settings. 
The interventions varied from community-based 
strategies involving trained nurses and community 
health workers (CHWs) to facility-based clinical 
protocols and digital decision-support tools. The 
analysis provides compelling evidence that such 
interventions can significantly improve service 
utilization especially antenatal care (ANC) and 
contribute to maternal morbidity reduction, 
although direct effects on maternal mortality 
remain inconclusive.

Interpretation of Meta-analysis 
Findings
The most robust and statistically consistent 
outcome across the included studies was 
antenatal care coverage, specifically the part of 
women receiving 4 or more ANC visits. A meta-
analysis of three studies(25–27)demonstrated a 
pooled odds ratio of 1.48 (95% CI: 1.06–2.08) 
indicating a statistically significant and clinically 
meaningful increase in ANC utilization. These 
interventions included the training and deployment 
of community-based skilled birth attendants 
(CSBAs), improvements in facility infrastructure 
and referral systems, and home visits combined 
with health worker coaching and feedback 
mechanisms. These findings reinforce the pivotal 
role that nurses and CHWs play in maternal care 
delivery as supported in literature.(29) Prior literature 
has shown that community-based maternal care 
models particularly those involving midwives and 
nurses can lead to increased service access and 
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patient trust.(30,31) The SMGL initiative not only 
increased ANC and facility delivery rates but also 
showed gains in emergency response systems, 
largely led by nurses and midwives. Similarly, 
deploying CSBAs in rural Bangladesh significantly 
increased the odds of both ANC attendance and 
skilled birth attendance, with particularly strong 
gains among disadvantaged populations. The I² 
statistic for the ANC meta-analysis was moderate 
(47%), suggesting some variability across studies, 
likely due to differences in intervention design 
and populations. A random-effects model was 
used to accommodate this heterogeneity. Visual 
inspection of the funnel plot and Egger’s test (p 
= 0.483) showed no evidence of publication 
bias, although power was limited due to the small 
number of studies.

Maternal Mortality and Morbidity 
Outcomes
While improvements in service utilization were 
well-documented,(32) the effect of nursing-led 
interventions on maternal mortality was less 
consistent. WHO-recommended PPH treatment 
bundle delivered by midwives significantly 
reduced a composite outcome that included 
severe hemorrhage (≥1000 ml), laparotomy, or 
maternal death (RR: 0.40, 95% CI: 0.32–0.50). 
Although maternal mortality alone was not 
disaggregated in their analysis, the reduction in 
severe hemorrhage and the structured response 
protocol suggest a plausible mortality benefit.(21)  

In contrast, interventions targeting early risk 
detection and triage but did not observe significant 
reductions in composite maternal morbidity 
and mortality outcomes.(22,23) CLIP trial used an 
mHealth-supported triage model, enabling CHWs 
and facility nurses to identify hypertensive and 
at-risk women in the community.(22) Despite high 
fidelity to the intervention, no significant change 
in maternal outcomes was detected. CRADLE 
VSA early warning device reported improved 
detection of high-risk patients but no statistically 
significant improvement in maternal death 
or morbidity rates.(23) These findings reflect a 

common challenge in maternal health evaluations: 
mortality outcomes are rare and often require large 
sample sizes and long follow-up periods to detect 
statistically meaningful effects.(33) Moreover, 
many interventions were implemented in health 
systems already under strain, where nursing-led 
improvements alone may not be sufficient to 
shift mortality trends without broader systemic 
changes.(34)

Secondary Outcomes: PPH, Facility 
Delivery, Knowledge Gains
Several studies reported improvements in 
secondary maternal health indicators. Few 
studies demonstrated increased facility delivery 
rates following their respective interventions.(25,27) 
However, postnatal care visits significantly 
improved after implementation of COMONETH, an 
integrated model involving CHW outreach, nurse-
facility coordination, and clinical mentoring.(26) 
These service uptake improvements suggest that 
when nurses are engaged not only in care delivery 
but also in system organization and outreach, 
maternal health access expands substantially.(35) 
Regarding postpartum hemorrhage, two studies 
provided insight into nursing-led responses. 
which use of calibrated blood drapes, early 
escalation protocols, and uterotonic bundles led 
to a clinically significant reduction in hemorrhage-
related outcomes(21) and standardized nurse-led 
hemorrhage prevention bundle during cesarean 
sections in Thailand, observed reduced blood loss, 
although the rate of postpartum hemorrhage(28) 
did not differ significantly between groups. In 
terms of health education and behavior significant 
improvements found in women’s knowledge of 
maternal health practices, including tetanus 
vaccination and iron supplement adherence, 
after a mobile app intervention delivered by 
ASHAs.(24) While no effect size was reported, 
the improvements underscore the role of trained 
nursing or CHW educators in promoting preventive 
behaviors.
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Limitations of Included Evidence
This review has several limitations. First, although 
the initial search yielded a large number of 
studies, only three met the criteria for inclusion 
in the meta-analysis due to consistent outcome 
reporting. As a result, the pooled analysis was 
limited to ANC attendance, while other outcomes 
such as facility-based delivery and maternal 
mortality could only be synthesized narratively. 
Second, there was variation in the design, delivery, 
and intensity of nurse-led interventions across 
the included studies, which may have influenced 
the effect sizes. Additionally, heterogeneity in the 
definitions and measurement of outcomes limited 
direct comparability. Third, while risk of bias was 
assessed systematically, some included studies 
had methodological concerns, such as lack of 
blinding or unclear allocation methods, which 
may affect the internal validity of findings. Finally, 
although publication bias was assessed visually, 
the small number of studies limits the ability to 
detect asymmetry reliably using funnel plots or 
statistical tests.

Global Significance and Policy 
Implications
Despite these limitations, the findings have 
significant implications for global maternal health 
strategies. The evidence clearly supports the 
effectiveness of nurse-led and nurse-integrated 
interventions in improving antenatal care 
coverage and select maternal health outcomes 
in low-resource settings. This aligns with global 
recommendations emphasizing task-sharing, 

decentralization, and empowerment of mid-
level health workers as key strategies to reduce 
maternal mortality and improve care access. 
These findings are particularly relevant in light 
of ongoing workforce shortages in maternal 
care across sub-Saharan Africa and South Asia. 
Nurses and midwives often serve as the primary 
caregivers in both community and facility settings. 
Strengthening their roles through training, 
technology, and structured intervention models 
could drive meaningful improvements in maternal 
health outcomes and support progress toward 
Sustainable Development Goal.

Conclusion

This systematic review and meta-analysis found 
that nurse-led interventions are associated with a 
significant increase in ANC attendance. The pooled 
OR of 1.48 (95% CI: 1.06–2.08) supports the 
integration of nurses into maternal health delivery 
models, particularly in settings with limited access 
to physicians. Future research should aim for 
standardized outcome reporting and include more 
robust designs to allow for broader meta-analytic 
comparison. Policymakers should consider 
expanding and investing in nurse-led initiatives 
as part of national strategies to reduce maternal 
mortality. These findings support the strategic 
integration of nurses into maternal health delivery 
systems in LMICs, with implications for policy, 
training, and health system design.

References
1.	 Ekwuazi EK, Chigbu CO, Ngene NC. Reducing maternal mortality in low- and middle-income countries. Case Re-

ports in Women’s Health. 2023; 39:e00542. 

2.	 Alkema L, Chou D, Hogan D, Zhang S, Moller AB, Gemmill A, et al. National, regional, and global levels and trends 
in maternal mortality between 1990 and 2015 with scenario-based projections to 2030: a systematic analysis 
by the United Nations Maternal Mortality Estimation Inter-Agency Group. Lancet. 2016; 387(10017):462–74. 



Invest Educ Enferm. 2025; 43(3): e13

Effectiveness of Nursing Interventions in Reducing Maternal Mortality in Resource-Limited Settings: A Sys-
tematic Review and Meta-Analysis

3.	 Ayele AD, Tilahun ZA. Magnitude of Preeclampsia and Associated Factors Among Women Attending Delivery Ser-
vice in Debre Tabor Specialized Hospital. Ethiopian Journal of Health Sciences. 2022; 32(2):279–88. 

4.	 White NJ. Anaemia and malaria. Malaria Journal. 2018; 17(1):371. 

5.	 Ngonzi J, Tornes YF, Mukasa PK, Salongo W, Kabakyenga J, Sezalio M, et al. Puerperal sepsis, the leading cause 
of maternal deaths at a Tertiary University Teaching Hospital in Uganda. BMC Pregnancy Childbirth. 2016; 
16(1):207. 

6.	 Feruza N, Wang Z. Evaluation of Puerperal and Postpartum Infections after Cesarean Section and Their Clinical 
Outcomes. Open Journal of Internal Medicine. 2023; 13(4):330–50. 

7.	 Wainaina GM, Kaura D, Jordan P. A systematic review on continuity of care for effective coordination in maternal 
and neonatal health continuum: Experiences of skilled birth attendants. International Journal of Africa Nursing Sci-
ences. 2024; 21:100776. 

8.	 Hosler JJF, Abrams JA, Godsay S. Combining task shifting and community-based care to improve maternal health: 
Practical approaches and patient perceptions. Social Science & Medicine. 2018; 216:26–32. 

9.	 Humphrey E, Burston A, McInnes E, Cheng H, Musgrave-Takeda M, Wan CS. Clinicians’ and Patients’ Experiences 
and Perceptions on the Prevention and Management of Surgical Site Infections: A Mixed-Methods Systematic Re-
view. Journal of Clinical Nursing. 2025; 34(1):24–48. 

10.	Luwaga R, Beebwa E, Ngonzi J, Nduhukire T, Brennaman L. Providing education and tools increases nurses’ and 
midwives’ assessment for puerperal sepsis in a regional referral hospital in South Western Uganda. International 
Journal of Africa Nursing Sciences. 2022; 17:100487. 

11.	Amoah B, Anto EA, Osei PK, Pieterson K, Crimi A. Boosting antenatal care attendance and number of hospital 
deliveries among pregnant women in rural communities: a community initiative in Ghana based on mobile phones 
applications and portable ultrasound scans. BMC Pregnancy and Childbirth. 2016; 16(1):141. 

12.	Actis Danna V, Bedwell C, Wakasiaka S, Lavender T. Utility of the three-delays model and its potential for support-
ing a solution-based approach to accessing intrapartum care in low- and middle-income countries. A qualitative 
evidence synthesis. Global Health Action. 2020; 13(1):1819052. 

13.	Kante M, Målqvist M. Effectiveness of SMS-based interventions in enhancing antenatal care in developing coun-
tries: a systematic review. BMJ Open. 202; 15(2):e089671. 

14.	Souza JP, Day LT, Rezende-Gomes AC, Zhang J, Mori R, Baguiya A, et al. A global analysis of the determinants of 
maternal health and transitions in maternal mortality. The Lancet Global Health. 2024; 12(2):e306–16. 

15.	Okpani AI, Abimbola S. The midwives service scheme: a qualitative comparison of contextual determinants of the 
performance of two states in central Nigeria. Global Health Research and Policy. 2016; 1(1):16. 

16.	Oladimeji OJ, Fatusi AO. Realist Evaluation of the “Abiye” Safe Motherhood Initiative in Nigeria: Unveiling the Black-
Box of Program Implementation and Health System Strengthening. Frontiers Health Service. 2022; 2:779130. 

17.	Guilamo-Ramos V, Johnson C, Thimm-Kaiser M, Benzekri A. Nurse-led approaches to address social determi-
nants of health and advance health equity: A new framework and its implications. Nursing Outlook. 2023 Nov 
1;71(6):101996. 

18.	Abraham JM, Melendez-Torres G. A realist review of interventions targeting maternal health in low- and middle-
income countries. Womens Health (London). 2023; 19:17455057231205687. 

19.	Ahumada-Canale A, Jeet V, Bilgrami A, Seil E, Gu Y, Cutler H. Barriers and facilitators to implementing priority 
setting and resource allocation tools in hospital decisions: A systematic review. Social Science & Medicine. 2023; 
322:115790. 

20.	Miller TR. Projected Outcomes of Nurse-Family Partnership Home Visitation During 1996-2013, United States. 
Prevention science. 2015; 16(6):765–77. 

21.	Gallos I, Devall A, Martin J, Middleton L, Beeson L, Galadanci H, et al. Randomized Trial of Early Detection and 
Treatment of Postpartum Hemorrhage. The New England Journal of Medicine. 2023; 389(1):11–21. 

22.	Sevene E, Sharma S, Munguambe K, Sacoor C, Vala A, Macuacua S, et al. Community-level interventions for pre-
eclampsia (CLIP) in Mozambique: A cluster randomised controlled trial. Pregnancy Hypertension. 2020; 21:96–
105. 



Invest Educ Enferm. 2025; 43(3): e13

Dr Jasneet Kaur • Dr Sheela Upendra

23.	Vousden N, Lawley E, Nathan HL, Seed PT, Gidiri MF, Goudar S, et al. Effect of a novel vital sign device on maternal 
mortality and morbidity in low-resource settings: a pragmatic, stepped-wedge, cluster-randomised controlled trial. 
The Lancet Global Health. 2019; 7(3):e347–56. 

24.	Choudhury A, Asan O. Role of Artificial Intelligence in Patient Safety Outcomes: Systematic Literature Review. JMIR 
Medical Informatics. 2020; 8(7):e18599. 

25.	Henry EG, Thea DM, Hamer DH, DeJong W, Musokotwane K, Chibwe K, et al. The impact of a multi-level maternal 
health programme on facility delivery and capacity for emergency obstetric care in Zambia. Global Public Health. 
2017; 13(10):1481–94. 

26.	Wafula ST, Kananura RM, Pande G, Kizito F, Namutamba S, Kyobe B, et al. Effect of community – facility linked 
interventions on maternal health service utilization and newborn care in rural low-resource settings in Eastern 
Uganda. BMC Pregnancy and Childbirth. 2024 Oct 22;24(1):692. 

27.	Huq NL, Ahmed A, Haque N al, Hossaine M, Uddin J, Ahmed F, et al. Effect of an integrated maternal health in-
tervention on skilled provider’s care for maternal health in remote rural areas of Bangladesh: a pre and post study. 
BMC Pregnancy and Childbirth. 2015;15(1):104. 

28.	Iamchareon T, Meetipkit J. Effectiveness of Nursing Guideline to Prevent Postpartum Hemorrhage on Blood Loss 
and Rate of Postpartum Hemorrhage after Cesarean Section. Thai Pharmaceutical and Health Science Journal. 
2020; 15(2):81-9.

29.	Olaniran A, Madaj B, Bar-Zev S, van den Broek N. The roles of community health workers who provide maternal 
and newborn health services: case studies from Africa and Asia. BMJ Global Health. 2019; 4(4):e001388. 

30.	Sandall J, Fernandez Turienzo C, Devane D, Soltani H, Gillespie P, Gates S, et al. Midwife continuity of care 
models versus other models of care for childbearing women. Cochrane Database Systematic Review. 2024; 
2024(4):CD004667. 

31.	Vowles Z, Lovell H, Black M, Sandall J, Easter A. Models of care for pregnant women with multiple long-term condi-
tions and the role of the midwife: A scoping review. Women and Birth. 2024; 37(5):101645. 

32.	Singh P, Singh KK, Singh P. Maternal health care service utilization among young married women in India, 1992–
2016: trends and determinants. BMC Pregnancy and Childbirth. 2021; 21(1):122. 

33.	Tolani H, Neogi SB, Pandey AK, Khan PK, Mishra SS. Contributing factors for reduction in maternal mortality ratio 
in India. Scientific reports. 2024; 14(1):14883. 

34.	Yihune Teshale M, Bante A, Gedefaw Belete A, Crutzen R, Spigt M, Stutterheim SE. Barriers and facilitators to 
maternal healthcare in East Africa: a systematic review and qualitative synthesis of perspectives from women, their 
families, healthcare providers, and key stakeholders. BMC Pregnancy and Childbirth. 2025; 25(1):111. 

35.	Jacobsson B, Requejo JH, Dey T, Lavin T, Mannah MT, Menon R, et al. Women’s health and maternal care services: 
seizing missed opportunities to prevent and manage preterm birth. Reproductive Health. 2025; 22(2):109. 


	_Hlk206767490
	_Hlk207609286
	_heading=h.abhcq8kbtert
	_heading=h.p8d5omt701vw
	_heading=h.8whvbk9308qr
	_heading=h.q2ssy71ts8up
	_heading=h.p5o7bscbi5a7
	_heading=h.eobzwga3h9gk
	_Hlk207716682
	_Hlk191542465
	_Hlk205364061
	_Hlk205990592
	_Hlk205990683
	_Hlk198042606
	_Hlk207903452
	_Hlk207904277
	bookmark=id.2et92p0
	bookmark=id.3znysh7
	_Hlk187496331
	_Hlk208755323
	_heading=h.30j0zll
	_Hlt208321062
	_Hlt208321061
	_Hlk205123510
	_Hlk204867093
	_Hlt209502855
	_Hlt209502856
	_Hlk209616123
	_k0crl2d6fkmi
	_c3dsu0t487hi
	_pybdflip2owu
	_uv0kurn2x2p4
	_srebogfk8ohv
	_ndc8u3fpe8q5
	_yo35pzz0sud0
	_fm4ti5nmtauk
	_7w4bosnuvj55
	_1rx7vhjv0jdj
	_kj8vsl9qczlu
	_rcmax3e6x8fj
	_rej54b4j9jxw
	_uyv92tfn8zfz
	_99kgsztwh2xa
	_t8th5x99kknh
	_wbzjwa97rf5z
	_Hlk209529027
	_hi05ckgotmim
	_xj42mjuyx0rn
	_9hpr8f7k06g1
	_2tmk0eg4zzrz
	_lmiqc11hf7c4
	_o1qnz9veayio
	_7602xh3h7mvg
	_bjkg4o12jih7
	_svum25hlmwa2
	_5b5fs1oljfju
	_vsxiitb827gc
	_mc3felcicv0o
	_xzsk4g4qs8z
	_2n4hjcnmkbqg
	_gx7hihp8kg0

