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Abstract

Background: The Surgical Safety Checklist of the Worldwide Health Organization (WHO) comprises a
vital tool in the improvement of the safety of patients throughout surgical procedures. Its implementation
in cesarean sections, where the safety of the mother's health is equally critical to that of the neonates, still
remains under research. The current study aims to achieve recognition, description and comparative
analysis of tools which are based on or alter/adjust the WHO Surgical Safety Checklist, especially for use
in cesarean section.

Methods: A focused review of the bibliography was conducted on three databases (PubMed, Embase,
CINAHL, Scopus) and on the grey bibliography, up until May of 2025. Included were studies which de-
scribed specialized safety checklists for cesarean sections. Three independent analysts executed the se-
lection and the evaluation of these studies.

Results: 53 studies were acknowledged, out of which only three fulfilled the integration criteria. The
lists originated from the United Kingdom, Africa and the United States of America, with adjustments in
relation to the stages, the content and the implementation outline. Common elements included parameter
assimilation of neonates as well as the increase of interdisciplinary communication.

Conclusion: The adaptation of the safety surgical checklist of the WHO in obstetric environmental care
supports the safety of both the mother and the neonates, the standardization of procedures and the inter-
disciplinary collaboration. Despite the variation in the structure and the implementation of the tools, the
existence of the specialized checklists for cesarean sections constitutes a significant step in the improvement
of perinatal care. Further research is essential for the development of a uniformed, well-documented tool.

Keywords: Surgical safety, caesarean section, WHO Surgical Safety Checklist, perinatal care, quality im-
provement, maternal and neonatal safety
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Introduction

A greatly significant endeavor worldwide, is the re-
duction of morbidity and mortality through the pursuit
of the safe surgical methods. This is especially consid-
ered vital in Cesarean Section (CS), where the well-
being of both the mother and the fetus/neonate is
essential. CS involve a variety of medical experts having
the ability to make crucial decisions immediately,
through rapid escalation as well as teamwork on a
daily basis [1]. Although it is among the routine proce-
dures being performed nowadays, a cesarean birth in-
cludes several surgically intricate situations such as
hemorrhaging, infections, and unfavorable anesthesia-
related circumstances, especially in settings with
scarce resources [2].

In reference to global surgical safety, the World
Health Organization (WHO) forwarded the “Safe Sur-
gery Saves Lives” initiative in 2008, introducing the
Surgical Safety Checklist (SSC) as a basic implement to
enhance communication, consistency, and teamwork
during surgery [1,3]. The SSC aims to seize errors
which can be avoided, improve documentation and en-
courage a common understanding among surgical
team members. Three main stages of SSC are: pre-
anesthesia, prior to skin incision and before the patient
departs from the operating room [1]. From its imple-
mentation until now, the SSC has received extensive re-
search and has been put into effect in a variety of
surgical fields, with a number of studies showing no-
table reductions in perioperative complications or
even deaths [4,5,6]. In relation to this, the SSC has
proven to be effective in both high and low income
countries as well as in low and middle income coun-
tries, where health systems are often limited in infra-
structure and staff members. As a result, being able to
adapt to such a wide range of resource levels has made
the checklist become an essential procedural tool for
developing cultures and an advantage to system levels
[7]. Yet, putting the obstetric surgical setting into effect
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remains challenging.

There are vast differences in labor and delivery units
in comparison to conventional operating theatres.
Since cesarean deliveries can occur at any time, obstet-
ric surgical teams often face a combination of both
planned and emergency procedures which require
quick transportation of teams from many fields [8]. In
environments with such high levels of concentration,
healthcare professionals must coordinate caring for
more than one patient simultaneously—for instance a
mother and her neonate—while at the same time ful-
filling other demands in the maternity unit. These fac-
tors tend to make the flow of surgical procedures very
complex, and hard to enforce. Moreover, all healthcare
professionals view and use the checklist quite differ-
ently, especially in obstetric circumstances, where time
is critical [9,10].

Even though the implementation and effectiveness
of the Surgical Safety Checklist (SSC) in general surger-
ies has been extensively studied, its application in CS
remains limited. The aim of the present study is to
identify, describe, and compare tools or modifications
of the WHO Surgical Safety Checklist specifically de-
signed for use in obstetric cases. This study seeks to
identify best practices for implementing a checklist
that maximizes the safety of the mother-fetus/neonate
dyad and to provide evidence-based recommenda-
tions to health policy makers with the goal of enhanc-
ing perinatal safety and quality of care globally.

Materials and Methods

Search Strategy

A targeted literature review was conducted and
study selection is presented in Figure 1. The following
databases were used to search for the understandable
writings: PubMed/MEDLINE, Embase, CINAHL, Sco-
pus and grey literature. All reviews were published
from the initial database up until May 2025. Among the
search terms and combinations used were: "Surgical
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Safety Checklist", "WHO Surgical Safety Checklist", "ob-

stetric surgery",
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cesarean section”, and "implementa-

adoption”,
of both the studies involved as well as the relevant re-
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tion compliance”, “tools”. Reference lists
views were also manually screened to identify addi-
tional eligible publications. All titles and abstracts were
independently screened by three reviewers. Full texts
of eligible studies were obtained and analyzed to be in-
cluded. The second and the last reviewers resolved any
differences which arose between the reviewers by dis-
cussing or consulting.

Eligibility Criteria

Research compatible with the following factors
could be comprised. These include checklists that have
been designed or adapted for use in cesarean sections
as well as studies that clearly and adequately describe
the tool in sufficient detail. Exclusion criteria included
studies that involved the use of a surgical safety check-
list, without specific reference to cesarean sections.
Also excluded were abstracts, commentaries, reviews,
or non-English reports without full-text availability.

Data Extraction

Data was retrieved using a pre-defined template.
Derivation variables included: name and source of the
tool, the year of publication, country or organization
responsible for the development of the tool, brief de-
scription of the tool, correlation with the WHO safety
checklist, documentation of implementation.

Results

From the initial search, 53 publications were iden-
tified. Their titles and abstracts were reviewed for rel-
evance to the purpose of the present study.
Subsequently, 43 studies were excluded, and 10 were
selected for full-text review based on title and abstract.
Ultimately, three studies met the inclusion criteria and
described customized surgical safety checklists for use

during CS, based on the WHO Surgical Safety Checklist
(Table 1). The excluded studies were dismissed for the
following reasons: they did not include checklists tai-
lored to obstetric cases, were not written in English or
the full text was not available.

In 2012, the National Patient Safety Agency (NPSA),
which was responsible for patient safety in the NHS in
the UK until it was integrated into NHS Improvement,
adapted the WHO Surgical Safety Checklist for obstet-
ric cases, and its implementation was officially adopted
across all Caesarean sections in the United Kingdom
[11]. The checklist includes three stages, as in the orig-
inal WHO version (sign in, time out, and sign out), with
additional safety criteria for the mother and the
fetus/neonate. More specifically, in the "sign in" stage,
a system for grading the urgency of the CS (score 1 to
4) was added. Additionally, confirmation of the call to
the neonatal team was introduced. During the "time
out" stage, the checklist was enriched with the names
of the team members present during the CS, namely
obstetricians and midwives, and the specific roles they
have. Specifically, the obstetrician confirms: what ad-
ditional procedure(s) are planned, if there are any crit-
ical or unusual steps the team should be aware of and
whether there are any concerns about the placenta
site. Also, the midwives confirm: whether blood sam-
ples are needed, whether the urinary catheter is drain-
ing properly, whether the Fetal Scalp Electrode (FSE)
has been removed and whether VTE prophylaxis has
been undertaken. In the checklist developed by the Na-
tional Patient Safety Agency, the third stage, "sign out",
includes critical points aimed at enhancing the safety
of both mother and neonate. Specifically, it begins with
confirmation of the documentation of blood loss dur-
ing the procedure. Then, the Obstetrician, Anesthetist,
and Midwife confirm whether key concerns for recov-
ery and ongoing management have been discussed,
whether post-operative VTE prophylaxis has been pre-
scribed and whether any antibiotics have been admin-
istered. Finally, in this checklist, a field was added for
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Table 1. Main findings of included studies

Author/Year Country Checklist
categorization

National Patient The United Sign in/ Time out/

Safety Agency Kingdom Sign out (3 stages)

(2010) [11]

Sun et al. Africa Prior to starting

(2020) [12] surgery/ After
completion of
surgery (2 stages)
SMFM (2021) [13] USA Briefing/ Time-
Out/ Debriefing
(3 stages)

Additional criteria compared

to WHO CCS

Sign in: cesarean section category (1-4), neonatal team
activation).

Time out: role - specific task confirmation (e.g. concerns about
placenta site, catheter draining, fetal scalp electrode removal,
VTE prophylaxis. Sign out: documentation of blood loss, high
alert medicines (e.g. VTE prophylaxis, antibiotics), neonate
identification, cord blood and gas documentation, and recovery
team communication responsibilities.

Prior to starting: indication of CS, fetal presentation,
placentation, risk of maternal hemorrhage, bladder foley,
safety belt on women'’s leg, maternal positioning (left lateral).
After completion of surgery: documentation of estimated
blood loss and complications, postoperative care planning.
Briefing: activation of the NICU team, (if required), review of
the most recent laboratory results, documentation of existing
medical or obstetric issues, assessment of risk for postpartum
hemorrhage (PPH), evaluation by the anesthesiologist.
Time-out: initiated by the primary surgeon, verbal confirmation
of patient details by the patient, announcement of additional
procedures, confirmation by the midwives regarding
implementation of Sequential Compression Devices (SCDs),
risk of postpartum hemorrhaging (PPH), blood products,

and briefing the neonate care provider."

Debriefing: documentation of blood loss, specimen to be sent
for histopathology, documentation of cord blood and cord gas
and detailed plan outlining recovery team communication
responsibilities.

SSC: Surgical Safety Checklist; VTE: Venous Thromboembolism; NICU: Neonatal Intensive Care Unit.

the midwife to confirm that the neonate has been
properly identified and identification bracelets have
been placed accordingly on the neonate(s). Additional
fields are also included to confirm whether relevant
cord bloods have been taken and whether cord gases
have been recorded (if required) [11].

The second study identified describes the devel-
opment and implementation of a modified version
of the WHO Surgical Safety Checklist for cesarean
section, adapted for low-resource settings. Specifi-
cally, it was developed and implemented in a public
hospital in Rwanda, Africa [12]. The structure of the
tool includes two parts: before the surgical incision
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and after the completion of the procedure. The first
part was completed before the uterine incision (be-
fore skin incision) by the nurse/midwife, and the sec-
ond part after the completion of the cesarean section
by the surgeon. The first stage of the checklist in-
cludes critical items such as the identification of the
parturient, presence of allergies, preoperative ad-
ministration of antibiotics, placement of a bladder
catheter (bladder Foley), assessment of risk factors
for hemorrhaging during delivery, the indication for
cesarean section (indication for CS), fetal presenta-
tion, placental location (placenta), positioning of the
parturient in the left lateral position (left lateral dis-
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placement), and antisepsis at the incision site. The
second part of the checklist includes documentation
of correct instrument and sponge counts, documen-
tation of blood loss, planning of postoperative care
in that case and recording of any intraoperative com-
plications that may have occurred [12].

In 2021, the Society for Maternal-Fetal Medicine
(SMFM) developed four proposed surgery safety
checklists for cesarean delivery, which include safety
criteria for both the mother and the neonate [13].
These checklists are based on the WHO Surgical
Safety Checklist (SSC). The core checklist was devel-
oped in two formats (question-answer format and
brief format), incorporating all the criteria included
in the WHO SSC and enhanced with highly critical

factors concerning both the mother-fetus/neonate
dyad, as well as a more precise definition of the core
safety criteria established by WHO. Specifically, the
checklist is structured into three distinct phases:
briefing, time-out, and debriefing. The Briefing Phase
takes place before entering the operating room and
focuses on team preparation and verification of crit-
ical information regarding the patient and the pro-
cedure. It includes patient identification and
informed consent, information on patient allergies,
readiness of critical equipment, confirmation of the
presence of key medical specialties, anesthesia eval-
uation and necessary interventions, assessment of
risk for Postpartum Hemorrhage (PPH), availability
of blood or blood products, notification of the NICU

‘ Records identified through database searching (n = 53) ‘

‘ Records after duplicates removed and screened (n = 53) ‘

‘ Records excluded (n = 43) ‘

‘ Full-text articles assessed for eligibility (n = 10) ‘

Full-text articles excluded with reasons (n = 7):
— Not adapted to Cesarean Section (n = 5)
—Not in English (n = 1)

— Full text not available (n = 1)

Studies included in the final analysis (n = 3)

Figure 1. Study selection flowchart
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ifrequired and administration of prophylactic antibi-
otics. The Time-out Phase occurs just before the in-
cision and focuses on shared decision-making and
coordination among the surgical team. It begins at
the initiative of the lead surgeon and aims to ensure
all team members are aligned with the care plan be-
fore the cesarean section begins. Key elements in-
clude a request for a NICU healthcare provider to be
present, as the patient states her full name, date of
birth, and the scheduled surgical procedure, which
is verified against the medical record and identifica-
tion bracelet. The surgeon lists all planned proce-
dures (e.g., tubal ligation, umbilical cord blood
collection). The anesthesiologist informs the team
about the type and timing of prophylactic antibiotic
administration, the postoperative analgesia plan and
the use of active temperature maintenance methods.
The obstetric team confirms proper application of
Sequential Compression devices (SCDs), current
hemorrhage risk assessment (PPH), the availability
of blood products and equipment readiness. The
brief neonate provider is informed about gestational
age, estimated fetal weight, the indication for ce-
sarean delivery, key pregnancy characteristics and
medications administered. The time-out process is
completed once it is confirmed that there are no ad-
ditional concerns and all team members consent to
begin the procedure. The Debriefing Phase occurs
immediately after the cesarean delivery is com-
pleted, before the surgical team leaves the room. It is
a shortbut crucial step focused on reviewing the pro-
cedure, documenting key parameters and preparing
for postoperative care of both the mother and the
neonate.

[nitially, the results of the counts of gauzes, sharp
objects, and surgical instruments are announced.
The lead surgeon states the procedure that was per-
formed and the corresponding indication, while a de-
cision is made regarding whether umbilical cord
blood gases will be sent. At the same time, the throm-
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boprophylaxis checklist is completed, and if neces-
sary, the initiation of anticoagulant therapy is
planned. Specific postoperative medical instructions
are also recorded, such as the continuation of mag-
nesium for preeclampsia, treatment for hyperten-
sion, prevention of Postpartum Hemorrhage (PPH),
care for diabetes mellitus, or the need for antibiotics
or urinary catheter placement. It is discussed
whether the placenta or other surgical specimens
(e.g. fallopian tubes) will be sent for histopatholog-
ical examination. The surgical, anesthetic, and ob-
stetric teams discuss pain management, estimate
total blood loss, assess the amount of fluids admin-
istered, and monitor urine output. Any equipment
problems or delays are also documented, and a re-
sponsible person is designated for tracking and doc-
umenting these issues. If the patient is alert, she is
given the opportunity—along with her partner if
present—to ask questions or express concerns. Fi-
nally, the anesthesiologist confirms that all medica-
tions are correctly stored and that unused drugs
have been safely discarded. This debriefing incorpo-
rates elements of procedural verification, interde-
partmental communication, and incident
documentation, reinforcing the continuity and qual-
ity of postoperative care [13].

Although, as the authors note, the study is not ac-
companied by implementation data, it stands out for
the clarity of its structure and the incorporation of
critical parameters aimed at ensuring the safety of
women and neonates. Within the same study, a
checklist form was developed for preparation in the
waiting area prior to transfer to the operating room.
It is intended to be completed individually by the
midwife, without the participation of the entire team.
It includes, in an organized manner, all the elements
that are often documented in separate locations
(paper forms, EHRs, apps, cardiotocographs), gath-
ered on a single page. It covers: clinical preparation,
such as laboratory tests, line placement, skin anti-
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sepsis, precautions, fetal monitoring, and medication
administration. Administrative documentation, in-
cluding the prenatal file, consents, medical history,
admission form and the patient’s personal belong-
ings. Medical confirmation with the obstetrician,
such as lab interpretation, blood availability, placen-
tal position, type of incision, antibiotic coverage, and
any special concerns. Additionally, the same study
developed a coordination checklist for emergency
cesarean sections. It is to be filled out in real time,
aiming to ensure clear communication, proper doc-
umentation of decision-making, and enhanced pre-
paredness. The form includes the indication for an
emergency cesarean, assurance of effective notifica-
tion of the anesthesiologist and NICU staff, criteria
such as confirmation of the availability of blood,
medications, and equipment, documentation of team
response and timing. This checklist serves as a tool
for intra-team activation, reducing response time
and avoiding confusion or delays—especially in units
with a high volume of emergency cases [13].

Discussion

The three checklists based on the WHO Surgical
Safety Checklist and presented in this study incorpo-
rate specialized criteria that reflect the needs of ob-
stetric care [11,12,13]. The addition of criteria
concerning the neonate is a common feature in the
adapted checklists, acknowledging the dual nature
of safety (for both mother and neonate). The adap-
tation of the WHO Surgical Safety Checklist by Sun et
al. [12] in a public hospital in Rwanda (Africa)
demonstrates that even simple interventions can en-
hance safety in low-income settings. Moreover, the
tool's effectiveness is reinforced by improvements in
perinatal safety indicators (e.g., reduced hospital
stays longer than four days, improved compliance
with antibiotic administration). The tool is easy to
implement as it requires no specialized technological

infrastructure or additional resources and is adapt-
able to the skills of the local team [12]. However, the
tool shows several deviations from the original WHO
structure, even in basic categorization. Instead of the
three primary WHO categories—sign in, time out,
sign out—it is divided into two main groups of ques-
tions (prior to starting surgery and after completion
of surgery). Additionally, as the study notes, the re-
sults come from a single hospital in Africa, limiting
the generalizability of the findings to other settings
or populations.

The adoption of a modified WHO Surgical Safety
Checklist by the UK’s National Patient Safety Agency
(NPSA) specifically for CS, represents a unique case
of systematic and nationally-led integration of a spe-
cialized safety tool [11]. The decision to mandate its
use across all NHS units performing CSs fundamen-
tally differentiates its implementation framework
from other countries or organizations where such
tools are used locally, as pilot programs, or on a vol-
untary basis. In a study conducted in UK [14], it was
shown that applying a WHO surgical safety checklist
in CS improves communication about the urgency
level of CS between obstetricians and anesthesiolo-
gists. This study provides rare documentation in an
often-overlooked area: the qualitative dimension of
interdepartmental communication as a pillar of
safety. Since most research focuses on hard clinical
outcomes (e.g., infections, hemorrhage), this study
enriches the literature by adding insights into team
functionality and dynamics. It also reinforces the no-
tion that the WHO Surgical Safety Checklist is not just
a compliance tool but a mechanism for cultural
change, promoting equal participation of all health-
care professionals in maternal care [14].

The SMFM checklist [13] is characterized by a
multi-layered approach and detailed documentation,
suited for settings with well-developed infrastruc-
tures. It includes examples of standard surgical
safety checklists for CS that cover both maternal and
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neonatal care. It also offers an alternative checklist
for emergency cesarean deliveries, where there is
not enough time for the standard checklist to be fully
executed, and a preoperative checklist sample for use
before transferring the woman to the operating
room. [t is the most recently published safety check-
list for CSs. Its structure aligns with the basic WHO
format, and even previously existing WHO criteria
have been rephrased to ensure effective implemen-
tation. The debriefing stage includes the possibility
for active participation by the mother and, where
permitted, her partner. This supports person-cen-
tered care and acknowledges the importance of in-
formation and consent even in the immediate
postoperative phase. Unfortunately, no implementa-
tion studies were found, so its effectiveness in reduc-
ing adverse events remains theoretical.

There is no consensus on a universally accepted,
internationally applicable checklist tool for CS. Exist-
ing examples vary in structure, depth, and practical-
ity. The positive impact of the basic WHO Surgical
Safety Checklist on perinatal safety indicators has
been documented in earlier studies. In a study con-
ducted in Scotland over 14 years, use of the standard
checklist was associated with a 36.6% reduction in
maternal mortality following CS [15]. Similarly, an-
other study in Ethiopia found that not using the WHO
SSC was associated with increased 7-day periopera-
tive mortality in women post-cesarean [16]. Given
the effectiveness of the basic checklist in improving
perinatal indicators, it is expected that implementing
an obstetric-specific checklist with additional criteria
will further enhance perinatal safety. Further re-
search in this field is needed.

In any case, how a healthcare unit adopts a surgi-
cal safety checklist is of utmost importance. Studies
linking checklist implementation with improved
morbidity and mortality indicators have typically in-
cluded extensive programs involving staff engage-
ment and training [17, 18, 19]. In contrast, a
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Canadian study concerning a province-wide govern-
ment mandate to document checklist use failed to
show any benefit [20]. Previous research has empha-
sized that the effectiveness of checklists "depends on
the ability of implementation leaders to convincingly
explain why and to show adaptively how to use the
checklists" [21]. A recent review concluded that im-
plementing a surgical safety checklist is “a complex
and difficult process requiring effective leadership,
clear responsibility allocation among professionals,
team collaboration, and institutional support” [22].
The importance of clinical governance and active
physician involvement has been shown to be effec-
tive at all levels [23].

For a healthcare unit, the first step in implement-
ing a surgical safety checklist for CS is to form a
stakeholder group. This group should include clinical
doctors, obstetricians, neonatologists, anesthesiolo-
gists, midwives, other relevant surgical staff, and a
hospital administrator. Additionally, an IT represen-
tative should be included if the team wishes to inte-
grate any of the checklists into the Electronic Health
Record. In university hospitals, residents and fellows
should also be included. Including a patient advocate
may help the team better understand the perspective
of the patient. The next step is selecting which safety
checklist to use. At this point, the present study is
particularly useful in understanding the specific dif-
ferences between available tools. The chosen format
should aim to strike a balance between complete-
ness and usability as has been reported by previous
studies [15].

Conclusions

The adaptation of checklists for cesarean sections,
modeled after the WHO Surgical Safety Checklist, un-
derscores the significance to adjust safety protocols
to suit the unique demands of obstetric care. The lim-
ited existing studies suggest that these tools help en-
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hance communication among healthcare teams, en-
sure consistency in performing critical safety checks,
and may reduce perinatal risks. Although there are
variations in their design, complexity, and use, it is ev-
ident that including specific guidelines for both ma-
ternal and neonatal care is essential for achieving
safer and more coordinated practices. There remains
an urgent need for the creation, validation, and global
implementation of a standardized, evidence-based
cesarean checklist in order to support better out-
comes and reduce preventable errors in obstetrics.
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