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IntroductIon 
The World Health Organization (WHO) defines maternal health 
as the health of women during the pregnancy, childbirth, and 
postnatal period. As per a survey conducted by the WHO, 
it was found that about 287,000 women died during and 
following pregnancy and childbirth in 2020. The WHO has 
set a Sustainable Development Goal target to reduce the 
global maternal mortality ratio to <70/100,000 live births by 
2030.[1] Major causes of maternal death can be attributed to 
severe bleeding, high blood pressure, trauma, sepsis, or any 
other complications during or after delivery. Maternal cardiac 
arrest is a rare but critical event that poses significant risks 
to both the mother and the fetus.[2‑4] However, the rarity of 
maternal cardiac arrest leads to limited opportunities for the 

health‑care professionals to master proficiency in managing 
the emergency.[5]

EMS professionals in ambulances play a vital role in managing 
obstetric emergencies, especially in countries like India where 
a significant number of deliveries occur in ambulances.[6,7] In 
cases where a woman goes into labor while being transported in 
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an ambulance, EMS professionals need to be equipped with the 
knowledge and skills to provide immediate and appropriate care. 
Their knowledge and skills in obstetric emergency management 
are crucial for ensuring the safety and well‑being of both the 
mother and the baby during transport and until they reach a 
health‑care facility.[8] Continuous training and education are 
essential to keep EMS professionals prepared and competent in 
managing these emergencies effectively.[8,9] Effective management 
requires a multidisciplinary approach, including early recognition, 
high‑quality cardiopulmonary resuscitation (CPR), and timely 
interventions for saving both mother and child.[9,10]

Providing comprehensive training to EMS professionals on the 
recognition and management of maternal arrest is essential. This 
includes knowledge of basic life support (BLS) and advanced 
cardiac life support (ACLS) protocols specific to pregnant 
women.[10] The American Heart Association (AHA), USA, has 
come up with a standardized algorithm for the management 
of maternal cardiac arrest.[10] The key recommendations, as 
highlighted in AHA 2020 guidelines for the management of 
maternal cardiac arrest, include the provision of high‑quality 
CPR and relief of aortocaval compression with manual lateral 
uterine displacement and performing perimortem cesarean 
delivery in 5 min, depending on provider resources and skill 
sets.[10,11]

Maternal arrest is a rare event in clinical practice, making 
it difficult for health‑care professionals to gain hands‑on 
experience in managing such situations.[12] Simulation‑based 
learning has emerged as an effective educational tool and has 
been found to be useful in improving the learner knowledge, 
competence in emergency decision‑making, leadership, 
and individual and team performance by allowing learners 
to practice skills in a safe and controlled environment.[13] 
High‑fidelity simulations can help recreate realistic scenarios 
of maternal arrest, including the physiological changes and 
challenges that emergency medical professionals may face. 
This allows learners to experience the complexity and urgency 
of managing such situations, enhancing their ability to respond 
effectively in real‑life emergencies.[13,14]

To achieve positive patient outcomes, it is crucial for 
health‑care professionals to effectively collaborate and 
communicate as a team;[15,16] this is especially important 
when dealing with maternal arrest, as it requires seamless 
coordination and care from multiple disciplines. During 
emergency situations, simulation‑based learning provides an 
opportunity for interdisciplinary teams to enhance their skills 
in coordination, communication, and collaboration. This type 
of learning ultimately leads to improved outcomes for both the 
mother and the baby.[16,17] By improving their preparedness and 
competence, health‑care professionals are better equipped to 
handle emergencies and provide the necessary care, resulting 
in better patient outcomes.[17,18]

The effectiveness of high‑fidelity simulation training in 
managing maternal cardiac arrest among emergency medical 
professionals is the focus of this study.

Methods

Objective
The aim is to study the effectiveness of high‑fidelity simulation 
training in the management of maternal cardiac arrest among 
emergency medical professionals.

Procedure
The simulation study aimed to evaluate the effectiveness of 
high‑fidelity simulation in the management of maternal cardiac 
arrest. The study included 250 emergency medical professionals, 
including AYUSH doctors, working in ambulances from 
various regions across India. These participants had undergone 
training in the Post Graduate Diploma in Emergency Medical 
Services program, the curriculum of which was recognized 
by the Los Angeles Paramedical Institute and Department 
of Transportation, USA. The program encompassed a wide 
range of topics including BLS techniques, airway management 
strategies, handling various cardiac scenarios, recognizing and 
responding to different arrhythmias, administering emergency 
drugs in critical situations, utilizing defibrillators effectively, 
ensuring proper spinal immobilization, conducting triage 
assessments, and mastering other lifesaving skills necessary 
for both medical and trauma management. Furthermore, the 
training program specifically addressed the needs of special 
populations, such as pregnant women, pediatric patients, 
and the elderly, by focusing on customized approaches and 
techniques to ensure effective medical care and emergency 
response in diverse health‑care settings.

To enhance exposure to high‑fidelity simulation, all participants 
were randomly assigned to 50 groups of 5 individuals each. 
The simulation sessions were conducted in two phases, 
with a 1‑week interval between them. The same group of 
participants participated in both scenarios. Each session 
comprised a 15‑min prebriefing, a 10‑min simulation, and a 
20‑min debriefing. Thus, the entire simulation session lasted 
for 45 min. These sessions were conducted by experienced 
facilitators who were AHA Basic and ACLS instructors and 
simulation educators.

An internationally standardized protocol for managing 
maternal cardiac arrest was utilized for the study Please see 
Appendix 1 for the Cardiac Arrest in Pregnancy Algorithm @ 
2020 American Heart Association (AHA), USA. The critical 
actions of maternal interventions such as recognizing cardiac 
arrest, initiating CPR, airway management, intravenous 
administration, continuous BLS/ACLS management, and 
obstetric interventions such as uterine displacement during 
compressions and need for consideration of perimortem 
cesarean section were evaluated.

During the prebriefing, participants familiarized themselves 
with the simulation equipment and manikin to ensure 
readiness for the scenarios. Throughout the simulation 
scenarios, participants were evaluated on their management 
of maternal cardiac arrest, emphasizing adherence to best 
practices, including high‑quality CPR, airway management, 
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ACLS management including arrhythmia recognition and 
defibrillation, medication administration, and administration 
of left lateral uterine displacement during administration 
of CPR. The scenarios encompassed various medical and 
trauma‑related cases to provide comprehensive exposure.

After the initial simulation scenarios, all groups engaged in 
detailed debriefing sessions led by facilitators. These sessions 
allowed participants to reflect on their actions, decision‑making, 
and the application of the standardized algorithm for maternal 
cardiac arrest management recommended by the AHA. A second 
simulation scenario involving maternal arrest was conducted a 
week later to assess participants’ adherence to the algorithm and 
compare their performance with the initial scenario.

Statistical analysis, including t‑tests for equality of means with 
independent samples, was used to evaluate the improvement 
in postsimulation scenario performance. To ensure assessment 
reliability, the entire simulation session was recorded on video 
with participants’ consent. The videos were reviewed by two 
facilitators to ensure inter‑rater reliability, reduce bias, and 
maintain consistency. Data analysis using IBM software 
Statistical Product and Service Solutions (SPSS), version 23 
included calculating means, standard deviations, and P values. 
The study did not calculate the inter‑rater reliability for kappa 
because the assessment of participant performance during the 
simulation sessions was conducted by two facilitators who 
jointly reviewed the recorded videos. These facilitators did 
not assess the participants independently or simultaneously 
but rather collaborated to ensure consistency in evaluating 
participant performance.

The results were presented using tables and figures to provide a 
comprehensive overview of participants’ performance and the 
effectiveness of high‑fidelity simulation in managing maternal 
cardiac arrest.

results

As shown in Figure 1, all groups successfully managed the 
initial steps of identifying maternal cardiac arrest, assembling 
the cardiac arrest team, and considering the cause of the arrest 
in both simulation scenarios.

As shown in Figure 2, improvement was observed among 
the groups in the management of both maternal and obstetric 
interventions in the posttraining scenario compared to the 

pretraining scenario. Specifically, there was a significant 
increase in the effectiveness of obstetric intervention, with 
a rate of 75.60% in Scenario 2 compared to only 21.16% in 
Scenario 1.

dIscussIon

In the first scenario, the participants were initially confused 
about how to manage maternal and obstetric interventions 
in maternal cardiac arrest. This confusion is common, as 
maternal cardiac arrest presents unique challenges that require 
specific interventions;[19,20] however, the participants were able 
to rely on their prior knowledge of the ACLS cardiac arrest 
algorithm to guide their actions. The ACLS algorithm provides 
a step‑by‑step approach to managing cardiac arrest, including 
the administration of CPR, defibrillation, and medication 
administration. While the ACLS algorithm does not specifically 
address maternal and obstetric interventions, it provides 
a framework for managing the immediate life‑threatening 
situation [Table 1].[20,21]

In the second scenario, following a comprehensive debriefing 
session, the participants demonstrated a high level of proficiency 
in implementing maternal and obstetric interventions based on 
the AHA maternal cardiac arrest algorithm.[21] One notable 
aspect of their performance was the successful utilization of 
manual left lateral uterine displacement technique consistently 
during the administration of CPR. This technique is crucial 
in optimizing maternal and fetal outcomes during cardiac 
arrest situations. Moreover, the participants displayed a keen 
understanding of the timing and considerations for advanced 
airway management in the mother. After two cycles of CPR, 
they were able to assess the need for an advanced airway to 
ensure effective ventilation and oxygenation, recognizing 
the importance of timely intervention in improving patient 
outcomes. Furthermore, the participants exhibited advanced 
clinical judgment by emphasizing the critical decision‑making 
process regarding the potential requirement for a perimortem 
cesarean section. Recognizing the time‑sensitive nature of 

Table 1: Pre and post mean scores and T test value

Simulation 
scenario (pre)

Simulation 
scenario (post)

t‑test

Mean: 13.57 Mean: 15.57 P=0.036379792

Figure 1: Team leader management of maternal arrest. ACLS: Advanced 
cardiac life support Figure 2: Maternal and obstetric interventions
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maternal cardiac arrest, they highlighted the necessity of 
considering this intervention after 4 min of unsuccessful 
resuscitation efforts. This decision reflects their ability 
to prioritize lifesaving measures and intervene promptly 
to optimize maternal and fetal survival rates in such 
challenging circumstances. Overall, the participants’ successful 
implementation of these specialized interventions underscores 
their proficiency in managing complex obstetric emergencies 
and highlights their dedication to providing optimal care for 
both the mother and the fetus in critical situations.

This suggests that the debriefing session provided the 
participants with the necessary information and guidance 
to apply the algorithm to the specific context of maternal 
cardiac arrest. The significant P = 0.03 also supports the fact. 
The debriefing session included a discussion of the unique 
challenges and considerations in managing maternal cardiac 
arrest, such as administering high‑quality CPR, relief of 
aortocaval compressions with lateral uterine displacement, 
and consideration of a perimortem cesarean section for viable 
fetuses.[10] The management of maternal cardiac arrest is a rare 
event, and emergency medical professionals may not encounter 
it frequently in their practice.[10] Therefore, it is crucial for 
these professionals to receive regular training and updates on 
the latest guidelines and algorithms for managing maternal 
cardiac arrest.[22,23]

In this study, participants’ success in implementing the 
necessary interventions can be attributed to their knowledge of 
the algorithm and their ability to apply it in a simulated setting. 
This highlights the importance of training and familiarizing 
emergency medical professionals with the specific protocols 
and algorithms for managing maternal cardiac arrest.[23,24]

High‑fidelity simulation provides a valuable learning 
experience, but it should be supplemented with repeated 
simulation sessions and ongoing training.[22] Regular training 
sessions and updates on the latest guidelines and algorithms 
can help emergency medical professionals stay up to date with 
the best practices for managing maternal cardiac arrest.[25] 
These training sessions should include hands‑on practice and 
simulation exercises to reinforce the knowledge and skills 
required in real‑life situations.[26,27]

It is also important for the stakeholders and authorities 
to provide resources and support to these health‑care 
professionals to pursue ongoing training and education in 
the management of maternal cardiac arrest. This can include 
access to training materials, workshops, and opportunities for 
professionals to participate in real‑life emergency scenarios 
under supervision.[28]

Allocating specific time for training from their regular working 
hours can greatly benefit the ability of EMS professionals to 
effectively manage such emergencies.[29] Having designated 
training hours separate from their regular working hours 
ensures that EMS professionals can fully concentrate on 
their learning without any distractions or time constraints. 

This dedicated time allows them to engage in hands‑on 
training, participate in simulations, and receive feedback from 
experienced instructors. They can also collaborate with their 
peers, share experiences, and learn from each other’s insights.

Repeated simulation sessions allow health‑care professionals 
to reinforce their knowledge and skills, as well as identify areas 
for improvement.[30,31] Thus, by prioritizing regular training 
and ongoing education, EMS professionals can enhance their 
preparedness and improve outcomes for pregnant women 
experiencing cardiac arrest.

conclusIon

This study provided evidence that participants experienced 
enhanced skills and approaches in managing maternal cardiac 
arrest following high‑fidelity simulation training. Notably, 
there was a significant improvement in the effectiveness of 
obstetric interventions in the posttraining scenario compared 
to the pretraining scenario.

Engaging in repeated simulation sessions and attending 
conferences and workshops can further reinforce knowledge 
and skills while also identifying areas for improvement. In 
summary, high‑fidelity simulation training is a valuable tool for 
enhancing the management of maternal cardiac arrest among 
emergency medical professionals.

In addition, conducting research and collecting data on the 
management and outcomes of maternal arrest in ambulances 
can help identify areas for improvement and inform future 
training programs and protocols. It is crucial for health‑care 
authorities and organizations to prioritize the development and 
implementation of training programs and protocols specifically 
tailored to the management of maternal arrest in ambulances, 
ultimately improving outcomes for pregnant women in 
emergency situations.
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AppendIx 1
Appendix 1: Maternal cardiac algorithm of the American Heart Association, USA

Continue BLS/ACLS
• High-quality CPR
• Defibrillation when indicated
• Other ACLS interventions
 (eg, epinephrine)

Assemble maternal cardiac arrest team

Consider etiology
of arrest

Perform maternal interventions
• Perform airway management
• Administer 100% O2, avoid excess
 ventilation
• Place IV above diaphragm
• If receiving IV magnesium, stop and give
 calcium chloride or gluconate

Perform obstetric interventions
• Provide continuous lateral uterine
 displacement
• Detach fetal monitors
• Prepare for perimortem
 cesarean delivery

Continue BLS/ACLS
• High-quality CPR
• Defibrillation when indicated
• Other ACLS interventions
 (eg, epinephrine)

Perform perimortem cesarean delivery
• If no ROSC in 5 minutes, consider
 immediate perimortem cesarean
 delivery

Neonatal team to receive neonate

Maternal Cardiac Arrest

• Team planning should be done in collaboration
 with the obstetric, neonatal, emergency,
 anesthesiology, intensive care, and cardiac
 arrest services.
• Priorities for pregnant women in cardiac arrest
 should include provision of high-quality CPR and
 relief of aortocaval compression with lateral
 uterine displacement.
• The goal of perimortem cesarean delivery is to
 improve maternal and fetal outcomes.
• Ideally, perform perimortem cesarean delivery
 in 5 minutes, depending on provider resources
 and skill sets

Advanced Airway

• In pregnancy, a difficult airway is common. Use
 the most experienced provider.
• Provide endotracheal intubation or supraglottic
 advanced airway.
• Perform waveform capnography or capnometry
 to confirm and monitor ET tube placement.
• Once advanced airway is in place, give 1 breath
 every 6 seconds
 (10 breaths/min) with continuous chest
 compressions

Potential Etiology of Maternal Cardiac Arrest

A Anesthetic complications
B Bleeding
C Cardiovascular
D Drugs
E Embolic
F Fever
G General nonobstetric causes of cardiac arrest
  (H’s and T’s)
H Hypertension
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