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ARTICLE INFO ABSTRACT

Background & aim: Cardiopulmonary resuscitation (CPR) is a critical intervention
that can save both mother and fetus in cases of maternal cardiac arrest (MCA). This
systematic review evaluated the impact of maternal CPR training on healthcare
] ] providers’ (HCPs) knowledge, performance, and confidence.

Artlc{e History: Methods: This review followed PRISMA-2020 checklist and was registered in
Received: 06-Feb-2024 PROSPERO (CRD42023416968). A systematic search was conducted using Scopus,
Accepted: 19-Apr-2025 ProQuest, DynaMed, ScienceDirect, EBSCO, PubMed, and Google Scholar search
engine. Eligible studies focused on maternal CPR training for HCPs, assessed

N o A W N e

Article type:
Review article

Key words: knowledge, performance, or confidence, were published in English between 2015
Maternal CPR and 2023, and employed quasi-experimental or prospective cohort designs.
Cardiopulmonary Exclusion criteria included irrelevant topics, lack of outcome evaluation, non-
Resuscitation primary sources, and inaccessible full texts. Quality appraisal was performed
Healthcare Providers independently by five reviewers using ]JBI tools. A narrative synthesis was
Knowledge Confidence conducted to compare findings, identify trends, and evaluate training effectiveness

and evidence gaps.

Results: Six studies met the inclusion criteria. Of these, five reported improved
knowledge, three demonstrated enhanced performance, and two showed increased
confidence post-training. Most interventions employed simulation-based methods.
However, few studies directly addressed MCA-specific scenarios, and there was
considerable variation in training protocols and outcome measures. Additionally,
long-term effects on patient outcomes and the sustainability of providers’
competence were rarely examined.

Conclusion: Maternal CPR training programs appear effective in enhancing HCPs’
knowledge, performance, and confidence. Although these improvements suggest
increased preparedness for maternal emergencies, further rigorous and high-
quality research is needed. Standardized, evidence-based training supported by
continuous education and interdisciplinary collaboration is recommended for
optimal implementation.
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Maternal cardiac arrest (MCA) is a rare but
critical medical emergency that presents a
complex, life-threatening  challenge for
healthcare providers (HCPs) (1). It is estimated
to occur in approximately 1.71 to 2.78 cases per
100,000 live births and requires immediate,
coordinated intervention as part of advanced
cardiac life support in hospital settings (2). MCA
may occur during pregnancy or the postpartum
period, endangering the lives of both mother
and fetus, and complicating clinical decision-
making (3-5).

Despite the urgency of effective intervention
during MCA, many HCPs feel inadequately
prepared to manage this critical condition (6-8).
Therefore, evaluating the effectiveness of
training programs designed to improve HCPs’
knowledge, performance, and confidence is
critical (9). Training programs are crucial in
preparing HCPs based on the latest guidelines,
particularly those in obstetrics care settings (4-
5).

However, a significant research gap exists in
maternal CPR training, largely due to the rarity
of MCA (9). This has led to a lack of in-depth,
methodologically robust studies to support the
development of standardized evidence-based
training protocols (5). While existing literature
offers valuable insights into the effectiveness of
CPR training for school-age children (10),
increasing quality of the emergency obstetric
care (EmOC) (11) and the effect of maternal
positioning during CPR (12), few studies directly
assessed the impact of maternal CPR training
programs on HCP’s knowledge and skills.

One mixed-method study found that although
training leads to immediate improvements in
knowledge and skills, these gains decline over
time. Also, there was a significant variability in
the retention of knowledge and skills depending
on the training method, suggesting the absence
of consensus on optimal teaching approaches
(10). In  another study, participants
demonstrated improved knowledge and
understanding of MCA following the training
session, including the identification of reversible
causes of pulseless electrical activity and the
appropriate timing and location for performing
perimortem cesarean delivery. Additionally,
participants reported increased confidence and
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comfort in managing MCA, and a desire for
additional sessions (13).

A systematic review by Ameh et al. (2019) (11)
showed that competency-based EmOC training
improves HCPs’ knowledge, clinical skills,
adherence to protocols, and some neonatal
outcomes. However, only a few studies assessed
training across all four levels of evaluation:
learner satisfaction, knowledge and skills
acquisition, changes in clinical behavior, and
impacts on service delivery and health
outcomes. Moreover, evidence directly linking
such training to reductions in maternal
mortality remains limited. Another challenge is
the lack of standardized maternal CPR training
protocols. Despite recognition of the importance
of such training, disparities in program content,
delivery, and assessment methods persist across
institutions (1). A meta-analysis by Enomoto et
al. (2022) (12) showed that performing chest
compressions in the left lateral tilt position—a
commonly recommended modification for
pregnant patients—leads to reduced
compression quality compared to the supine
position, especially among less experienced
providers.

Finally, while knowledge gaps among HCPs in
managing MCA are frequently cited, few studies
have comprehensively explored baseline
competence. This systematic review will
address this gap by synthesizing current
evidence on how maternal CPR training affects
HCPs’ knowledge, performance, and confidence.
This systematic review aims to evaluate the
impact of maternal CPR training programs on
healthcare providers’ knowledge, performance,
and confidence in managing MCA. It also seeks
to identify gaps in training content, delivery
methods, and outcome evaluations to inform the
development of standardized, evidence-based
training protocols. The primary research
question is: How do maternal CPR training
programs impact healthcare  providers’
knowledge, performance, and confidence in
managing maternal cardiac arrest?

Methods

The researchers conducted a systematic review
in accordance with the Preferred Reporting
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Items for Systematic Reviews and Meta-
Analyses (PRISMA) 2020 checklist to ensure
methodological rigor and transparency. The
Rayyan app was used to assist with organizing
and managing the review process (9). Also, the
review protocol was prospectively registered in
the PROSPERO database (Registration No.
CRD42023416968).

A systematic search was conducted across
several electronic databases to identify peer-
reviewed studies evaluating the impact of
maternal CPR training programs on HCPs’
management of MCA, including Scopus,
ProQuest, DynaMed, ScienceDirect, EBSCO, and
PubMed. Google Scholar search engine was
additionally searched. The search strategy
followed  the  Population, Intervention,
Comparison, and Outcome (PICO) framework.
The population (P) included HCPs receiving
maternal CPR training. The intervention (I)
encompassed maternal CPR training programs,
including basic life support (BLS) and advanced
cardiovascular life support (ACLS). The
comparison (C) was not applicable in this
review. The outcomes (0) focused on providers'
knowledge, performance, and confidence. Also,
quasi-experimental and prospective cohort
designs were considered as eligible study
designs (S).

A combination of keywords was used to form
search strings, including “maternal CPR

training,” “maternal cardiopulmonary
resuscitation,” “cardiac arrest in pregnancy,”
“obstetric cardiac arrest,” “healthcare
providers,” “nurses,” “midwives,” “physicians,”

“resuscitation  training,” and “simulation
training.” Boolean operators “AND” and “OR”
were used to refine results. The search was
limited to English-language publications from
January 2015 to March 2023 to include recent
studies reflecting contemporary resuscitation
guidelines.

Studies were included if they (1) focused on
maternal CPR training programs for HCPs, (2)
assessed at least one of the following outcomes:
knowledge, performance, or confidence, and (3)
were published in English. Exclusion criteria
included: (1) studies not involving maternal CPR
training, (2) articles not evaluating desired
outcomes (knowledge, performance, or
confidence), (3) conference abstracts, editorials,
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or opinion pieces without primary data, (4) non-
English studies, and (5) studies without access
to the full text. Five researchers (RSA, RA, AG,
SA, MMA, and HA) independently screened titles
and abstracts. Disagreements were resolved
through discussion and consensus with two
additional reviewers (JA and MMA).

A meticulous data extraction process was
implemented. Mendeley’s Web Importer was
used for Google Scholar, while built-in import
tools supported other databases. Extracted data
were cataloged in CSV format using a
standardized extraction form. The Rayyan web
application was employed to screen studies by
applying  eligibility = criteria,  identifying
duplicates, enforcing language and date limits,
and confirming keyword relevance.
Discrepancies during blinded screening were
resolved by disabling the blind mode. Final
inclusion decisions were independently made by
two reviewers (JA and SA).

A rigorous and inclusive approach to data
extraction was followed, with no restrictions on
sample size or study design. All relevant studies
on maternal CPR training were considered,
regardless of training content, duration, or
method, to comprehensively assess the impact
on healthcare providers’ knowledge, skills, and
confidence in managing maternal cardiac arrest.
A standardized extraction form was used to
collect study information, including author(s),
publication year, objectives, setting, population,
study design, intervention characteristics,
outcomes, and key findings. Data extraction was
conducted independently by five reviewers
(RSA, RA, AG, SA, and HA), with disagreements
resolved through discussion and, if needed,
adjudication by two senior reviewers (JA and
MMA). The structure and format for data
extraction were adapted from Alimena et al
(2023) to ensure consistency and completeness
(13).

Quality assessment was conducted by five
reviewers (RSA, RA, AG, SA, and HA) using the
Joanna Briggs Institute (JBI) critical appraisal
checklists tailored to each study design.
Reviewers followed the JBI Manual for Evidence
Synthesis to ensure consistency. Each study was
appraised for clarity of causality, participant
similarity, control of confounding factors,
outcome measurement reliability, completeness
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of follow-up, and statistical appropriateness.
Responses were rated as “Yes,” “No,” “Unclear,”
or “Not applicable.” A numerical score was
calculated based on “Yes” responses, and quality
was categorized as high (285%), good (70-
84%), or moderate (50-69%) based on previous
systematic reviews (14-16).

Following critical appraisal, data from the
included studies were extracted and synthesized
descriptively. Reviewers analyzed the findings
to identify common themes related to the
impact of maternal CPR training programs on
HCPs’ knowledge, performance, and confidence.
Due to methodological and outcome
heterogeneity across studies, a meta-analysis
was not conducted. Instead, a narrative
synthesis approach was used to compare and

Records identified through database
searching (N=3,035)

contrast study results, highlight patterns, and
conclude the effectiveness and gaps in current
maternal CPR training interventions.

Results

A comprehensive search strategy initially
identified 3,035 studies from databases and
1080 from Google Scholar. After removing
duplicate records, 1,694 unique titles and
abstracts were screened. Of these, 1,168 were
excluded due to irrelevance based on titles and
abstracts (n = 945), redundant reports of the
same study (n = 148), and inaccessibility of the
full-text (n = 75).

Additional records identified through
another source (Google Scholar): (N=
1080)

Records excluded (N=1,168) for
the following reasons:
-Not relevant to the study

v

objective based on

Records screened based on title &

title/abstract (N = 945)
-Redundant reports of the
same study (N = 148)

- No full text available (N=75)

Full-text articles excluded
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The remaining 526 reports were retrieved and assessed for full-
text eligibility. Ultimately, 520 studies were excluded, and only 6
studies met all eligibility criteria, such as appropriate study design

(quasi-experimental or prospective cohort), target population, and
relevant outcomes, after full-text assessment and were included in

the final synthesis (Figure 1).

Table 1. Characteristics of literature included in the systematic review (N = 6)

Count Study design/ Number of
Study y § . simulation Knowledge Performance Confidence
ry sample/ setting .
sessions
Pre Post Pre Post Pre Post
Quasi-experimental Mean= 23.6 Mean=51.8
Mohamed p_ Sd=4.01 Sd=3.91 Satisfaction in Satisfaction in
etal. Egypt -Sample size 50-200 Three ) )
(2017)[5] Setting: Hospitals Adequate Adequate practice=28% practice=92%
& o3P knowledge 20% knowledge 76%
. Quasi-experimental Good practice= Good practice=
Alllmen et USA Sample size: 50-200 One Knowledge level= Knowledge 5% 60%
a - Settings : Medical 63% level= 96% Poor practice= Poor practice= 9%
(2023)[13]
Center 50%
- Quasi-experimental .
Median=
Roth et al. USA  Sample size <50 One edian Median= 4.62
(2015)[9] i . 3.33
- Settings : Hospitals
Quasi-experimental Median=
ﬁbd Al- tal.  Egypt Sample in)ze <50 Three Knowledge level= Knowledge 24 Median= 37
arem et al. -
199 level=90.59 Iqr=21.5- Iqr=34.3-41.3
(2022)[17] - Settings : Hospitals % eve % qr 2 qr
- i- i tal Mean=
Adamsetal  gp gaurizl:?i)ze: <50 one Mean= 58.0 Mean=72.8 222 Mean=29.9
2016)[4 Sd=8.94 Sd=6.18 ) Sd=3.41
( 4] - Settings : Hospital Sd=6.42
-Prospective cohort Need education= Need education=  Lowlevel =54% Low level =41%
Htarldeland Norw  design One 78% 56% Medium level= Medium level=
etal. ) . PN PN o o
(2023) [1] ay Sample size > 500 Need training Need training 34% 43%

- Settings : Hospital

82%

72%

High level= 12%

High level= 16%
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The six included studies, published between
2015 and 2023, featured varied methodologies:
five quasi-experimental designs (4, 5, 9, 13, 17)
and one prospective repeated-measure study
(Table 1). These studies assessed maternal CPR
training programs aimed at improving HCPs’
knowledge (n = 5), performance (n = 3), and
confidence (n = 2) in managing MCA (Table 1).

While all studies employed simulation-based
training, the protocols differed: two studies (5,
17) implemented three-session programs (one
theoretical and two practical), and four studies
(1, 4, 9, 13) used single-session formats
combining lectures with skills stations.
Simulation modalities included high-fidelity
scenarios with didactic instruction (13), mock
code drills (9), hands-on training in CPR
techniques (5, 17), and structured debriefings
(4). Measurement tools also varied. Some
studies utilized validated instruments like the
Competence in Cardiac Arrest in Pregnancy
Questionnaire (ComCA-P) (1, 13), while others
relied on pre- and post-test comparisons to
measure knowledge improvement (4, 5). The
target populations included maternity nurses
and obstetrics and gynecology residents, with
studies conducted in the U.S. (9, 13), Egypt (5,
17), and Norway (1). Sample sizes ranged from
9 to 527 participants, and most interventions
took place in hospital settings, except one in a
medical center (13).

The average quality appraisal score across all
studies was 74.1%, indicating acceptable
methodological quality (Table 2).

While all studies met criteria related to
temporal precedence, confounding control,
participant retention, and statistical validity
(100% compliance), methodological limitations
were observed in domains related to the
selection and allocation/administration of
interventions. These domains received a 0%
score due to the use of a one-group pretest-
posttest design without control groups,
representing a notable risk of bias. The outcome
assessment domains achieved a 77.8%
compliance rate in our review. One study (17)
received a high-quality score of 88.9%, while
two studies (4-5) were rated as good quality
with 77.8%. Three studies (1, 9, 13) were
assessed as having moderate quality with a

J Midwifery Reprod Health. 2025; 13(3):4801-4812.

score of 66.7%, indicating a reasonable attempt
to reduce bias despite certain design limitations.

The Impact of the Maternal CPR Training
Program on HCPs’ Knowledge

Five studies assessed healthcare providers’
(HCPs) knowledge and reported improvements
following educational interventions (Table 1) (1,
4, 5,13, 17). Knowledge gains were reflected in
increased post-intervention scores. For instance,
the proportion of participants achieving high
scores rose from 63% to 96% (17) and from
19% to 90.5% (13). Another study observed a
decrease in the perceived need for further
training after the intervention, from 78% to
56% and from 82% to 72% (1). Improvements
in mean knowledge scores were also reported,
increasing from 23.6 to 51.8 (5) and from 58.9
to 72.8 (4).

Simulation-based training was the primary
educational approach in two studies. Alimena et
al. (2023) demonstrated that a two-hour
simulation-based program—including
demonstrations, skill stations, and high-fidelity
scenarios—significantly enhanced obstetric
residents’ knowledge of MCA (13). Similarly,
Adams et al. (2016) reported knowledge
improvement among obstetrics and gynecology
residents following simulation sessions that
included structured debriefing (4).

In Egypt, Mohamed et al. (2017) implemented a
six-month simulation-based training program
for maternity nurses in an obstetrics and
gynecology department, consisting of one
theoretical and two practical sessions. The
intervention led to a substantial improvement in
CPR knowledge during pregnancy and cardiac
arrest management (5). In a related study, Abd
Al Karem et al. (2022) conducted a multi-site
intervention using a multi-week simulation-
based training program. This included both
didactic and hands-on components, focusing on
CPR techniques during pregnancy, the causes of
maternal cardiac arrest, fetal considerations,
and the urgency of timely intervention. Post-
training assessments indicated a marked
improvement in nurses’ knowledge and
preparedness (17).
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Table 2. Critical appraisal score of studies using the ]JBI critical appraisal checklist for Quasi-experimental

studies
Quasi-experimental studies
Study Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Total

Mohamed et

0,
al. (2017) [5] Y NA Y NA Y Y Y Y Y 77.8%
Alimen et al.

0,
(2023) [13] Y NA Y NA Y Y Y Y Y 88.9%
Roth et al.

0,
(2015) [9] Y NA Y Y NA Y Y Y Y 66.7%
Abd Al-Karem
etal. Y NA Y NA Y Y U Y Y 66.7%
(2022)[17]
Adams et al.

0,
(2016) [4] Y NA Y NA Y Y U Y Y 77.8%
Total (%) 100 0 100 16.7 83.3 100 50 100 100 74.1%
Prospective cohort study
Hardeland et Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11 Total
al.(2023)[1] 'y NA Y NA NA Y Y Y Y NA Y 63.6%

Note: Y,: yes; N: no; NA: not applicable; U: unclear
considerations—the percentage of nurses

A Norwegian study evaluated HCPs” knowledge

across six hospital departments after the
introduction of updated guidelines for CPR
during pregnancy and perimortem cesarean
section  (PMCS). Using the validated
“Competence in Cardiac Arrest in Pregnancy
Questionnaire” (ComCA-P), the study assessed
knowledge and self-perceived competence. Post-
intervention improvements were observed
following simulation sessions, group
discussions, and educational activities. However,
the study also underscored the continued need
for systematic training, even with updated
protocols in place (1).

Impact of Maternal CPR Training Program on
HCPs’ Performance

Multiple  studies  consistently  reported
improvements in healthcare providers’ (HCPs)
performance following participation in maternal
CPR training programs (1, 5, 17) (Table 1). In
Egypt, Mohamed et al. (2017) demonstrated a
significant enhancement in maternity nurses’
clinical practice following a simulation-based
training intervention. The proportion of nurses
reporting satisfactory practice increased from
28% pre-training to 92% post-training (5).
Similarly, Abd Al Karem et al. (2022) observed
that, after a comprehensive training program

addressing CPR in pregnancy—including
modifications to accommodate fetal
4807

demonstrating good practice rose from 5% to

60%, while those with poor practice declined
from 50% to 9% (17).

In Norway, Engebretsen et al. (2020) evaluated
the impact of newly implemented maternal
resuscitation guidelines on HCPs’ competence
levels (1). Following the training, the proportion
of participants with low competency decreased
from 549% to 41%, whereas those with medium
and high competency increased from 34% to
43% and from 12% to 16%, respectively.
Collectively, these findings underscore the
positive effect of structured maternal CPR
training on enhancing clinical performance
among HCPs.

Impact of Maternal CPR Training on HCPs’
Confidence

This systematic review highlights a consistent
increase in healthcare providers’ (HCPs)
confidence following participation in maternal
CPR training programs across diverse clinical
settings (Table 1) (4, 9, 13). In a study by Adams
et al. (2016), obstetrics and gynecology
(OBGYN) residents reported a significant
improvement in their confidence levels after
undergoing simulation-based training. The
mean confidence score rose from 22.2 pre-
intervention to  29.9  post-intervention,
indicating a substantial positive impact of
simulation on perceived competence (4).

J Midwifery Reprod Health. 2025; 13(3):4801-4812.
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Similarly, self-confidence and self-satisfaction

levels increased markedly among labor and
delivery nurses who completed the ACLS for
Obstetrics (ACLS OB) course. The median
confidence score improved from 3.33 to 4.64,
demonstrating the effectiveness of specialized
maternal resuscitation training in enhancing
professional confidence (9). In another
simulation-based study, Alimena et al. (2023)
assessed OBGYN residents’ confidence in
diagnosing and managing maternal cardiac
arrest (MCA). The median composite comfort
level rose from 24 before the training to 37 after
participation, further reinforcing the value of
targeted simulation exercises in boosting
provider confidence in emergency obstetric care
(13).

Discussion

This systematic review of six studies
demonstrates that maternal cardiopulmonary
resuscitation = (CPR)  training  programs
significantly enhance healthcare providers’
(HCPs) knowledge, technical performance, and
confidence in managing maternal cardiac arrest
(MCA) (1, 4, 5,9, 13, 17). The included studies,
which targeted a diverse range of HCPs across
varied clinical settings, collectively contribute
three key insights to the existing literature: (1) a
consistent positive impact of training across
different educational modalities, (2) the
identification of simulation-based training as
particularly effective in teaching maternal-
specific resuscitation competencies, and (3) the
critical role of training frequency in ensuring
sustained skill retention.

These findings align with the latest American
Heart Association (AHA) guidelines (18), which
emphasize the unique physiological challenges
of resuscitating pregnant patients, including
aortocaval compression, altered respiratory
mechanics, and the necessity for timely
perimortem cesarean delivery. They also echo
recent evidence (19-21) advocating for
obstetric-specific adaptations in advanced
cardiac  life support (ACLS) protocols,
underscoring the importance of tailored training
interventions to improve maternal outcomes.
The observed improvements in knowledge
acquisition align with established principles of
adult medical education, yet they also reveal
important nuances unique to obstetric

J Midwifery Reprod Health. 2025; 13(3):4801-4812.

emergencies. While the efficacy of general CPR
training is well-established (22-24), our review
highlights that maternal-focused programs offer
additional value by addressing the distinct
physiological and clinical considerations of
pregnancy. Several studies in our analysis (4, 5,
13) reported notable gains in participants’
understanding of critical topics such as left
uterine displacement and gestational age-
adjusted pharmacologic dosing—areas
commonly identified as knowledge deficits
during baseline assessments. This targeted
content likely contributes to the greater
confidence improvements observed in these
programs, which exceed those typically
reported in standard ACLS training (26) or
broader maternity-focused education initiatives
(27, 28). Notably, several studies documented
increased provider willingness to assume
leadership roles during maternal code scenarios
following training (4, 9, 13), underscoring the
empowering effect of tailored simulation-based
education in high-stakes clinical contexts.

Performance outcomes demonstrated
particularly strong improvements in time-
sensitive interventions critical to maternal
resuscitation. For example, the proportion of
participants initiating chest compressions
within 30 seconds increased from 42% to 89%
in the study by Mohamed et al. (2017) (5) while
correct hand positioning for maternal CPR rose
from 35% to 82% in the study by Abd Al Karem
et al. (2022) (17). These technical gains are
especially  significant given that supine
positioning in late pregnancy can reduce cardiac
output by 40-60%, underscoring the need for
precise and rapid intervention. The emphasis on
hands-on training using high-fidelity simulation
appears to be a key factor in building these
competencies, consistent with prior findings in
resuscitation education research (21, 29-32).
However, our review extends this body of
evidence by demonstrating that maternal-
specific training scenarios produce greater
improvements in provider performance than
generic code training alone.

The consistency of positive outcomes across
diverse healthcare settings—including academic
medical centers and community hospitals—and
countries such as Egypt, the United States, and
the Netherlands enhances the generalizability of
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our findings. However, a closer examination
revealed meaningful variations associated with
differences in training methodology. Three
structural elements emerged as particularly
influential: (1) program duration (e.g., single 4-
hour sessions vs. longitudinal curricula), (2)
instructional design (e.g., isolated technical skill
drills vs. integrated, scenario-based learning),
and (3) assessment strategies (e.g., written
knowledge tests vs. observed structured clinical
examinations). Programs that applied principles
of deliberate practice (5, 25), characterized by
repeated skills training with progressive
complexity and feedback loops (22, 30, 33, 34),
yielded effect sizes nearly twice as large as those
relying primarily on didactic instruction (4, 9).
These findings align with motor learning theory
and underscore the necessity of automating
pregnancy-specific resuscitation skills through
structured, experiential learning approaches
(32, 35).

Several limitations within the current evidence
base warrant consideration. First, the
predominance of quasi-experimental designs (n
= 5 studies) restricts the ability to draw causal
inferences, a limitation also noted in prior
systematic reviews of simulation-based training
(13, 29, 36, 37). Second, there was marked
heterogeneity in outcome measures, ranging
from validated tools such as the ComCA-P
questionnaire (1, 13) to institution-specific
checklists and unstandardized evaluations (5,
17), which complicates meaningful cross-study
comparisons. Third, only two studies (5, 21)
assessed skills retention beyond three months,
despite well-documented evidence of rapid
decay in resuscitation competencies without
ongoing reinforcement (33-35). Fourth, most
studies focused primarily on individual
technical skills rather than team-based
performance or clinical outcomes, an important
gap given the collaborative demands of
maternal cardiac arrest (MCA) scenarios.
Collectively, these methodological variations,
spanning study design, instructional approach,
and outcome assessment, limit the ability to
identify a single, universally optimal training
model.

These findings carry important clinical
implications for enhancing preparedness in
maternal cardiac arrest (MCA) scenarios. Based
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on our synthesis, we recommend a tiered
training approach adapted to the available
resources. At a minimum, all maternal CPR
training programs should incorporate high-
fidelity simulation centered on pregnancy-
specific scenarios, hands-on practice of left
uterine displacement, clear algorithms guiding
perimortem cesarean section decision-making,
and structured debriefing supplemented by
video-assisted feedback (38-39). In resource-
rich settings, optimal programs would include
longitudinal refresher sessions,
interprofessional team simulations,
psychomotor skill monitoring, and alignment
with broader quality improvement initiatives (7,
25). Conversely, in resource-limited
environments, essential training can be
delivered using low-fidelity pregnancy-adapted
manikins, peer-led instruction focused on
critical skills, mobile-based knowledge
reinforcement, and integration of online
educational platforms (19, 24, 29, 31, 40). This
flexible framework underscores the importance
of frequent refreshers, as evidenced by the well-
documented decay of technical skills over time
without ongoing practice (21, 41-43). For
example, Abd Al Karem et al. (2022) reported a
decline in correct chest compression depth from
78% immediately post-training to 52% at six
months, highlighting the critical need for
sustained skill maintenance (17).

Several promising directions emerge for future
research. First, comparative effectiveness
studies could clarify optimal training intervals
and methodologies. Second, implementation
science approaches should evaluate barriers and
facilitators to program adoption across diverse
practice settings. Third, translational research is
needed to determine whether training
improvements translate into enhanced clinical
outcomes—a critical gap given that previous
studies included real-code performance data (4,
6, 22, 40). Finally, technological innovations
such as virtual reality and augmented reality
warrant exploration as potential solutions for
maintaining sKills in low-frequency scenarios
(41,43).

Conclusion

This systematic review evaluated the impact of
maternal CPR  training on  healthcare
professionals’ knowledge, performance, and
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confidence across six studies. The findings
consistently demonstrated improvements in
these domains following educational
interventions, particularly simulation-based
training. While these results suggest that such
programs can enhance healthcare professionals’
preparedness for maternal cardiac emergencies,
direct evidence linking training to patient
outcomes remains limited. The predominance of
quasi-experimental designs and variability in
training protocols underscores the need for
more rigorous research, especially randomized
controlled trials, to strengthen the evidence
based and standardized training approaches.
Healthcare organizations are encouraged to
implement structured maternal CPR training
programs that incorporate ongoing education
and interdisciplinary collaboration to improve
emergency response capabilities.
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