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The safety of women during childbirth and personnel
working in maternity care amidst the COVID-19 pandemic is a priority for the health
system. Hence, good risk management practices need to be implemented to reduce the
spread of infection between healthcare workers and pregnant women who have
contracted COVID-19. Therefore, this study aimed to establish a risk map for managing
dyspneic parturients suffering from COVID-19-related pneumopathy during delivery.

This study focuses on examining potential risks beforehand in
the context of the management of a dyspneic parturient suffering from COVID-19-
related pneumopathy during delivery, executed using the method FMECA (Failure
Mode, Effects and Criticality Analysis); this was conducted from September to
December 2021 in the maternity service of the Hospital Center ElJadida, Morocco.

The risk analysis of a dyspneic parturient suffering from COVID-19-related
pneumopathy during delivery revealed thirteen failure modes. Proposed are corrective
measures aimed at addressing the failure modes of criticality class C3 whose vital risks
are linked to the care of the dyspneic parturient suffering from COVID-19-related
pneumopathy at the level of the reanimation service and the level of the neonatal
intensive care unit.

Employing risk mapping is a fundamental instrument for the ongoing
enhancement of quality to maximize the safety of the parturient care process by
changing the organizational culture from a reactive to a preventive approach.

COVID-19, Delivery, Dyspneic, Mapping, Parturient, Pneumopathy,
Risk
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Introduction

COVID-19, stemming from the severe acute

Since the onset of the COVID-19 pandemic, the

respiratory syndrome coronavirus 2 (SARS-CoV-2),
initially emerged in Wuhan, Hubei Province, China.
The virus swiftly disseminated worldwide and earned
the classification of a pandemic by the World Health
Organization (WHO) on March 11, 2020 (1). Across an
increasing array of nations, this global pandemic has
evolved into a widespread public health concern,
placing countless individuals at risk (2). The COVID-
19 pandemic has spread in three months in the Eastern
Mediterranean Region, including Morocco (3).
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world has encountered significant challenges at all
levels of life, particularly regarding health (4). At
different times during the pandemic, health systems
were not able to respond in time to the needs of the
population (5). Consequently, the COVID-19
pandemic has affected primary health care with health
programs such as the sexual and reproductive health
program, including maternal and newborn health with
pregnancy, childbirth and postpartum services (6).
Since the beginning of the pandemic, Morocco has put
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in place a National Watch and Response Plan against
COVID-19 (6).

Pregnant women remain vulnerable due to changes
in their bodies and immune systems as a result of the
heightened detrimental impacts of the SARS-CoV-2
infection, putting them at risk of being severely
affected by certain respiratory infections (7, 8).
Multifaceted factors, encompassing anatomical-
physiological shifts, hormonal imbalances, changes in
the immune system, and elevated expression of the
angiotensin-converting enzyme (ACE2), are possibly
linked to heightened COVID-19 severity in pregnancy
(9, 10). With a greater potential for negative birth
results, specifically preterm delivery, COVID-19-
positive pregnant women have shown an observed
increase in cesarean section rates and perinatal
mortality (11, 12). In cases of hospitalized mothers
with coronavirus infections, including COVID-19,
with over 90% of them concurrently experiencing
pneumonia, preterm birth emerged as the predominant
adverse pregnancy outcome (13). Regarding delivery,
there is no definitive evidence on the optimal timing of
delivery or handling pregnant women diagnosed with
SARS-CoV-2 infection. It is discussed according to the
clinical parameters of respiratory rate (RR) and oxygen
saturation (SpO2) (14). It is recommended that patients
with oxygen-requiring hypoxemic lung disease be
monitored in an inpatient setting when these clinical
parameters are observed: SpO2<98% on room air and
RF > 22/min, particularly if this condition is associated
with  co-morbidities (diabetes, cardiac, renal,
respiratory, hepatic, immunosuppression, transplant,
neoplasia) (15). However, early delivery may be
warranted if the pregnant woman is seriously ill with a
risk of fetal distress (16). In addition, decisions on the
mode of delivery should be discussed between
obstetricians and neonatologists. For analgesia during
labor, early peri-medullary analgesia is preferred. In
the case of a cesarean section, local anesthesia is
preferred unless there are contraindications. Recourse
to general anesthesia is indicated, especially in the most
severe respiratory disorders, because of the risk of
destabilizing the respiratory function in the case of
failure to extend the epidural and also in the case of
acute fetal distress (17). In the case of general
anesthesia, extubation may be delayed, exposing these
women, who are vulnerable to secondary bacterial
super infections, to prolonged mechanical ventilation
with the risk of nosocomial pneumonia. In postpartum,
women present a significant thrombotic risk.

Every expectant mother possesses the entitlement to
appropriate care, such as prenatal care, safe delivery
practices and newborn care, as well as, amidst the
COVID-19 pandemic, focusing on the mother's
psychological health (16-18). Therefore, maternity
services must address emerging needs during the
pandemic and provide pregnant women with services
in a safe and supportive environment (6). Vigilant
tracking of bodily indicators, utilization of precise
diagnostic procedures, and swift intervention alongside
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preventive strategies collectively aid in minimizing
COVID-19 transmission among pregnant women and
averting COVID-19-related complications (19).
Alongside preventive actions, effective risk
management strategies must be applied to reduce the
potential for cross-infection among pregnant women
with COVID-19, healthcare personnel, and newborns
(20). The safety of women in childbirth and maternity
staff is a priority for the health system (6).

The maternity service of the ElJadida Provincial
Hospital Center (PHC) has received parturients
affected by Covid-19, which has influenced its internal
structure by ensuring the uninterrupted provision of
obstetrical ~care for  non-COVID-19-affected
parturients and concurrently managing COVID-19-
affected parturients through the meticulous adherence
to distinct protocols. These protocols aim to mitigate
and diminish the risks associated with complications
and the propagation of this pandemic.

This study aims to establish a risk map for managing
a dyspneic parturient suffering from COVID-19-
related pneumopathy during delivery with the intention
of executing preventive and corrective actions using
the FMECA method.

Methods

This study analyzes failure modes, their effects, and
criticality (FMECA) carried out in the maternity
service of the Provincial Hospital Center (PHC) El
Jadida in Morocco over four months from September
to December 2021. The FMECA method is an a priori
quality tool based on the inductive approach. However,
by making appropriate risk assessments and taking
preventive measures where necessary, we can help
mitigate these risks before they occur (21). In our
study, the FMECA method was used from a qualitative
and quantitative point of view, facilitating risk
assessment and prioritizing preventive and corrective
actions (21).

In our study, the operationalization of the FMECA
method began with the formation of a multidisciplinary
team working in the maternity service, the operating
theater and the intensive care unit. The following stages
were undergone by this method:

1. Explanation of the procedure

Initiating with outlining the management process,
the FMECA method was set in motion for a dyspneic
parturient  suffering  from  COVID-19-related
pneumopathy during delivery by listing all the steps
taken from her arrival at the maternity service of the
PHC ElJadida until her discharge.

2. Examination of the process

The process analysis relied on assessing the failures
identified at each stage of the ECP process for these
parturients. Utilizing the Ishikawa diagram and
engaging in brainstorming sessions among team
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members, potential causes of failure and their
repercussions were explored. This approach was
adopted by the team members in a logical sequence to
potentially address the underlying causes.

a. Identification of failures

Through collaborative brainstorming, the working
group pinpointed potential risks referred to as failure
modes. These were identified by recognizing any
improper actions or errors that could have arisen at
each processing step.

b. Identification of underlying causes

Causation is performed using the Ishikawa
Diagram based on the 5 M's (Method, Manpower,
Material, and Environment) for the process of the
management of a dyspneic parturient suffering from
COVID-19-related pneumopathy during delivery.

c. Determination of potential outcomes

By projecting the consequences and impact of these
failures, the potential effects were defined on the
management process of dyspneic parturient suffering
from COVID-19-related pneumopathy during delivery.

d. Risk assessment and prioritization
The risk rating was carried out in three dimensions:

*  Frequency (F): How frequently does this
risk manifest??

*  Severity (S): How great is the risk to the
parturient?

*  Detectability (D): How simple or complex is
it to identify when the risk has occurred??

Decisions were reached through a voting process
within the working group, involving deliberation on
varying evaluations to achieve a unanimous agreement.
Each measurement dimension was assigned a score
ranging from 1 to 4, subsequently utilized to compute
the criticality (C) by multiplying the frequency,
severity, and detectability — i.e., C = FxSxD — for each
failure mode. This criticality was then visually
represented through a criticality decision matrix (Table

.

The arrangement and ordering of risks still rely on
the computation of criticality (C), enabling us to
classify the levels of risk as outlined below.

e Low criticality: Acceptable under control; Cl
score (1 to 8).
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e Moderate criticality: Considered bearable with
oversight and necessitates correction; C2 score (9
to 16).

e High criticality: Deemed unacceptable and
necessitating priority attention.C3 score (17 to 64).

Upon completing the comprehensive analysis, the
assessment of criticality levels for various failure
modes facilitated the formulation of a risk management
plan. This plan prioritized the execution of
recommended corrective actions, starting with the
reduction of high-criticality failures, followed by
addressing moderate-criticality failures.

Results

Infectious risk mapping of a dyspneic parturient with
COVID-19-related pneumonia during delivery, from
arrival to discharge, using the FMECA method,
decomposed the parturient's management process
comprising seven fundamental operations
encompassing a total of 14 tasks (Figure 1).

The Ishikawa diagram illuminated the underlying
causes of diverse failures, which resulted in the non-
compliant management of dyspneic parturient
suffering from COVID-19-related pneumopathy

during delivery (Figure 2).

The Failure Modes, Effects, and Criticality Analysis
(FMECA) revealed a total of 13 failures in the
management of dyspneic parturients suffering from
COVID-19-related pneumopathy during delivery from
her arrival to her discharge, including 7 failure modes
that have been categorized under criticality class C3
(53.84%), four failure modes have been categorized
within the criticality class C2 (30.76%) and two failure
modes have been designated as belonging to criticality
class C1 (15.38%).

(Figure 3) shows the comprehensive risk map, which
displays the entirety of the risks. in the management of
a dyspneic parturient suffering from COVID-19-
related pneumopathy during delivery from arrival to
discharge, focusing on 7 elementary processes, 14
tasks, and 13 failure modes categorized across 3
criticality levels. Failure modes with a criticality level
of 3 are under the necessity of prompt corrective
actions, which have been documented in the report
(Table 2).
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Discussion

According to the literature, this is the first risk-
mapping study of managing a dyspneic parturient with
COVID-19-related pneumopathy during delivery.
Applying the FMECA method to managing a dyspneic
parturient  suffering  from  COVID-19-related
pneumopathy during delivery, from her arrival until her
discharge, enabled us to map the risks for this
parturient by highlighting 13 failure modes likely to
affect the quality of this management. The assessment
of the degree of risk acceptability has highlighted seven
failure modes of unacceptable criticality (C3) that must
be addressed as a priority.
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The FMECA enabled us to highlight the different
stages of managing dyspneic parturients suffering from
COVID-19-related pneumopathy during delivery, from
her arrival to her discharge, and the failures linked to
any of the steps of the process, based on two
components. On the one side, the qualitative part of the
FMECA clarified the failure modes related to any task
at each stage of the process by dissecting its causes
using the Ishikawa diagram (Figure 2) and its
consequences using a brainstorming session (Table 2).
Conversely, the quantitative aspect of this approach
assessed the criticality of each failure mode by
employing scales for frequency, severity, and
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detectability. This process categorized the criticality of
all failures and facilitated the prioritization of
corrective measures (refer to Table 2). The identified
failures and their corresponding outcomes (as shown in
Table 2) were stratified into three levels of criticality:

1. Risks that are deemed acceptable and well-
managed

By applying the FMECA, we identified two failure
modes with acceptable risk in the different steps of the
management process of a dyspneic-parturient suffering
from COVID-19-related pneumopathy during delivery,
from her arrival to her discharge, with a low and easily
detectable frequency.

- Poorly maintained bedding, primarily
attributed to the wunavailability of
bedding, resulting in the lack of bedding
change between two individuals
experiencing COVID-19 during
childbirth. Contamination may occur at
the laundry or healthcare facility level
(22).

- Data entry errors at the end of the
process, due to context and work
overload, which are global and often
combined with the increased societal
burden caused by public health measures,
risking increased staff burnout (23).

It's essential to effectively manage these two risks
classified as C1 criticality to prevent their escalation
into higher criticality levels (C2 or C3). Addressing
them should involve training professionals, enhancing
their awareness, and establishing standardized
management procedures and protocols.

2. Risks that are acceptable within the bounds of
supervision

Four failure modes have been recognized concerning
the acceptable risks across various stages of the care
process of a dyspneic parturient suffering from
COVID-19-related pneumopathy during delivery, from
arrival to discharge, and likely to promote infectious
and occupational risks:

- Inadequate disinfection of premises
owing to the scarcity of disinfectants and
the lack of protocols regarding
disinfecting premises amidst the COVID-
19 pandemic;

- Inappropriate disinfection of equipment
due to the poor quality of disinfectants as
well as the lack of training of
professionals in disinfection measures in
the context of the pandemic COVID-19;

- Lack of hand hygiene among
professionals due to non-compliance and
non-display of handwashing protocols.

Volume 8, November — December 2023

- Subpar hygiene of the parturient resulting
from the failure to adhere to hygiene
guidelines by the individual and the lack
of utilization of personal protective
equipment (PPE);

Addressing these four deficiencies should be
guaranteed through the training and information
provided to professionals, as well as by the age and
likely to promote infectious and occupational risks
supply of disinfection products, and on the other hand,
by raising the awareness of parturients in terms of
hygiene with careful handwashing and disinfection
with hydroalcoholic gel and the need to use personal
protective equipment (PPE) during childbirth and the
stay in the maternity hospital (24, 25).

3. Unacceptable risks to be addressed as a
priority

A total of seven failure modes have been elucidated
for unacceptable risks at various stages of the care
process of a parturient with dyspnea lung disease
affected by Covid-19 during childbirth, from arrival to
discharge, and should be given priority attention due to
their criticality and impact:

- The inadequate dressing and undressing practices
among professionals during this Emergency care
procedure (ECP) stemmed from insufficient training,
the absence of protocols for these procedures, and the
challenging implementation of said techniques. As a
consequence, there was a spread of infectious and
occupational risks. The necessary corrective measures
entail focused practical training for professionals in
proper dressing techniques, along with the formulation
of protocols for Emergency care procedures involving
COVID-19-infected parturients (26).

-The absence of comprehensive understanding
regarding the transmission modes of COVID-19,
particularly in light of the novel circumstances posed
by the pandemic, coupled with the limited availability
of scientific studies, has led to a heightened potential
for infectious risks to arise. However, adapting the ECP
to current scientific knowledge, evidence and Ministry
of Health guidelines would considerably reduce this
risk.

- The inappropriate isolation of COVID-19 due to the
nonexistence of an isolation room within the maternity
ward facility contributes to the potential spread of
infectious risks. Indeed, the reception and management
of COVID-19 parturients within the same structures as
non-COVID-19 parturients, with healthcare staff
providing the COVID and non-COVID sectors,
exposes a significant infectious risk, with the risk of
cross-viral transmission. The creation of isolation
rooms or cubicles is a priority to deal with this risk and
to avoid cross-contamination at the time of labor and
delivery and for the nursing staff. Indeed, the creation
of a specific circuit with premises and personnel
dedicated to parturients at risk of contracting SARS-
CoV-2 infection or being infected by the virus has been
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the cornerstone of the reorganization of maternity care
in many countries, where at least one birthing room,
one operating theater and one neonatal resuscitation
station have been dedicated to these cases, with
disinfectant cleaning of the premises daily (26, 27).

-Inappropriate DASRI management at the end of
childbirth Because of the unavailability of DASRI
(Dangerous and Infectious Healthcare Waste) bags, the
lack of a central waste management room in the
maternity ward, and the absence of DASRI
management training within the Covid-19 context,
there is an increased risk of SARS-CoV-2 infection.
Nevertheless, rectifying this risk involves providing
professionals with training in DASRI management and
ensuring an adequate supply of DASRI bags.

- Inadequate management in the ICU due to a lack of
medical fluids, standardized protocols and sufficient
human resources requires:

o Implement an appropriate medical fluid supply
strategy (02) (28). Indeed, pregnant women may
present severe cases of COVID pneumonial9,
requiring  multidisciplinary =~ management  and
respiratory assistance (29). Cardiovascular changes
make these pregnant women less tolerant of hypoxia,
complicating their management.

o Develop specific protocols for the management
of a parturient with COVID-19 dyspnea.

o Provide ongoing training for staff in the intensive
care of the newborn as the risk of prematurity and
intrauterine growth retardation is increased in severe
forms, exposing the newborn to the morbidity
associated with these two conditions (30).

Conclusion

In conclusion, the continuation of monitoring and
management activities has meant that patients and their
children have had to be assured of a constant quality of
care while minimizing the risk of viral contamination,
and the safety of patients and staff has been guaranteed
to the greatest extent possible. The FMECA risk
analysis method plays a vital role in proactively
identifying potential risks that could impact the process

of caring for a parturient with dyspnea pneumonia
affected by COVID-19 during childbirth, from her
arrival to her discharge, by drawing up a risk map. The
primary objective of utilizing the FMECA risk analysis
method is to enhance patient safety during this care
process, optimize care quality, and meet the needs of
the population. However, it's important to note that this
method does have certain limitations. Notably, the
selection of failures and the assessment of criticality
are subject to the judgment of the labor team,
introducing potential bias and variability.
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