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ABSTRACT

Background: Heterogeneity among reported outcomes from enhanced
recovery after cesarean delivery impact studies is high. This study aimed to
develop a standardized enhanced recovery core outcome set for use in future
enhanced recovery after cesarean delivery studies.
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and CRADLE Study Investigators* from 98 to 15. Strong consensus (70% or greater stakeholder agreement) 5
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Methods: An international consensus study involving physicians, patients,
and a director of midwifery and nursing services was conducted using a three-
round modified Delphi approach (two rounds of electronic questionnaires and
a third-round e-discussion) to produce the core outcome set. An initial list of
outcomes was based on a previously published systematic review. Consensus g
was obtained for the final core outcome set, including definitions for key terms %_
and preferred units of measurement. Strong consensus was defined as 70% g
or greater agreement and weak consensus as 50 to 69% agreement. Of the 5;
64 stakeholders who were approached, 32 agreed to participate. All 32, 31,
and 26 stakeholders completed Rounds 1, 2 and 3, respectively.

zese//:dny wo.

=
)
)
A|IS

JI

achieved for 15 outcomes. The core outcome set included length of hospital &
stay; compliance with enhanced recovery protocol; maternal morbidity (hos- &
pital re-admissions or unplanned consultations); provision of optimal anal-
gesia (maternal satisfaction, compliance with analgesia, opioid consumption
or requirement and incidence of nausea or vomiting); fasting times; breast- &.
feeding success; and times to mobilization and urinary catheter removal. The
Obstetric Quality of Recovery-10 item composite measure was also included
in the final core outcome set. Areas identified as requiring further research
included readiness for discharge and analysis of cost savings.

EDITOR’S PERSPECTIVE

What We Already Know about This Topic

e Enhanced recovery after cesarean delivery is potentially beneficial.

e Heterogeneity among reported outcomes from enhanced recovery
after cesarean delivery is significant. There has been a lack of con-
sensus on the core outcomes to assess and compare values of
enhanced recovery after cesarean delivery.

What This Article Tells Us That Is New

e This study provides an international consensus of experts in
multi-subspecialties and parturients on a core outcome set for
enhanced recovery after cesarean delivery.

e The core outcome set could be used to design future enhanced
recovery studies, and assess and compare its value.
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Conclusions: Results from an international consensus to develop a core
outcome set for enhanced recovery after cesarean delivery are presented.
These are outcomes that could be considered when designing future
enhanced recovery studies.

(AnesTHESIOLOGY 2022; 137:201-11)

ongoing."™ Enhanced recovery after cesarean delivery pro-
tocols are being increasingly utilized within obstetric units
in an effort to improve hospital efficiency, maternal qual-

esarean delivery is now the most commonly per-
formed inpatient surgery worldwide, and clinical
and research efforts to optimize postpartum recovery are

ity of recovery, patient experience, and maternal satistac-
tion. The popularity of enhanced recovery after cesarean
delivery protocols has become evident from the numerous
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guidelines and consensus statements that have recently been
developed and published by professional societies endors-
ing its use, including the Society of Obstetric Anesthesia
and Perinatology (Lexington, Kentucky), the Enhanced
Recovery after Surgery Society (Stockholm, Sweden),
and the American College of Obstetrics and Gynecology
(Washington, D.C.).>” While enhanced recovery after cesar-
ean delivery protocols have been shown to reduce hospital
length of stay, maternal opioid consumption, times to mobi-
lization, and urinary catheter removal, without compromis-
ing hospital readmission rates,*’ there remains no consensus
regarding optimal or fundamental metrics that clinicians
and researchers can use to evaluate enhanced recovery after
cesarean delivery protocols.

A recent systematic review of enhanced recovery after
cesarean delivery studies identified significant heterogene-
ity in terms of reported enhanced recovery after cesarean
delivery outcomes.® Although there have been numerous
studies evaluating the impact of enhanced recovery after
cesarean delivery protocols, inconsistencies relating to out-
comes used make them difficult to compare and limit the
value of the available published research. The absence of
consensus regarding how to assess the impact of enhanced
recovery after cesarean delivery protocol adversely affects
the interpretation and synthesis of data, slowing the prog-
ress and standardization of clinical care and research related
to enhanced recovery after cesarean delivery. The lack of
clarity due to heterogeneous reporting of results may also
adversely influence the widespread adoption of enhanced
recovery after cesarean delivery and therefore impact the
quality of patient care delivered. In addition to the clini-
cal benefits of standardizing outcome measures for audit,
quality improvement, and benchmarking purposes, there is
a need to standardize the endpoints used across research
to enable improved comparison and combination of the
results from diverse studies.'” The Delphi methodology
has become a well-established method to harness expert
opinion surrounding a topic in order to achieve consensus
within an expert group.

The aim of this study was to seek expert and patient
stakeholder consensus using Delphi methodology to
develop a standardized enhanced recovery after cesarean
delivery core outcome set that could be applied to future
research and implementation studies evaluating the impact
of enhanced recovery after cesarean delivery protocols.

Materials and Methods

An international consensus study was performed to develop
a core enhanced recovery after cesarean delivery outcome
set. This Delphi study was registered on the Core Outcome
Measures in Effectiveness Trials initiative database on
November 13, 2020 (https://www.comet-initiative.org/
Studies/Details/1728) and follows the Core Outcome
Set-Standards for Development and Core Outcome
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Set-Standards for Reporting recommendations.!"*? This
study received institutional review board exemption from
Stanford University (Stanford, California; No. 54128).
The Delphi process involves an iterative process of multi-
ple rounds, and includes generation of long lists, feedback,
and voting."”™'® Modified Delphi methodology includes at
least two rounds of electronic questionnaires followed by
a final roundtable discussion and ratification round." This
study follows the modified Delphi approach (two rounds
of electronic questionnaires and an electronic roundta-
ble discussion). The study was conducted by an Executive
Committee (PS., CEW, K.E., R.G., PP, B.C.) who con-
ceived, designed, and executed the study and a panel of
stakeholders consisting of enhanced recovery experts and
patients.

Scope

This project aimed to achieve consensus on (1) a core
outcome set to evaluate enhanced recovery after cesarean
delivery impact in future studies, (2) definitions of terms
utilized within selected core outcomes (for example, length
of hospital stay defined as time in hours from postanes-
thesia care unit admission to hospital discharge vs. deliv-
ery to hospital discharge), (3) optimal timing of measure
(for example, postpartum opioid usage defined as opioid
consumption during inpatient hospital stay vs. between 0
to 24, 0 to 48, or 0 to 72h), and (4) optimal units to eval-
uate selected outcomes (for example, maternal satisfaction
assessment using visual analog scale vs. numerical report-
ing scale or a Likert scale). For the purposes of this study,
an enhanced recovery protocol was defined as a bundle
of interventions implemented by a multidisciplinary team
involving at least one intervention in the pre-, intra- and
postoperative periods, which is implemented with the aim
of improving patient recovery experience and the overall
quality of care. Therefore, the core outcome set developed
in this study would apply to all interventions implemented
in the peripartum period (before, during, and after cesarean
delivery).

Literature Search to Identify Enhanced Recovery after
Cesarean Delivery Experts

Articles related to enhanced recovery after cesarean deliv-
ery were identified using a previously published search
strategy.® Literature searches of four databases (PubMed,
CINAHL, Web of Science, and Embase) were performed
on August 27, 2019, and repeated on June 19, 2020, and
October 7, 2020, with no date limiters in order to identify
published articles with corresponding authors that might be
interested in participating in this Delphi study. The search
strategy 1s provided in Supplemental Digital Content File 1
(http://links.Iww.com/ALN/C861). Supplementary fig-
ure 1 (http://links.lww.com/ALN/C861) provides a sum-
mary of the number of enhanced recovery after cesarean
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delivery related studies identified from the search, and a
list of the included references is provided in Supplemental
Digital Content File 2 (http://links.lww.com/ALN/C861).
Studies that implemented an “enhanced recovery protocol”
as defined by study authors and compared recovery out-
comes with and without enhanced recovery after cesarean
delivery protocol utilization were included in addition to
society recommendations, guidelines, consensus statements,
review articles, editorials, and national surveys regarding
the practice of enhanced recovery after cesarean delivery.
Published letters, theses, and abstracts from scientific meet-
ings were excluded.

Stakeholder Selection

In order to include key stakeholders involved in enhanced
recovery after cesarean delivery implementation and deliv-
ery, representatives from obstetricians and maternal-fetal
medicine specialists, anesthesiologists, midwife, nursing
staff, and patients were sought. Corresponding authors of
enhanced recovery after cesarean delivery implementation
studies and guidelines or consensus statements written by
professional societies about enhanced recovery after cesar-
ean delivery were contacted. These publications were iden-
tified in a previously published systematic review of the
literature.® It was anticipated that identification of experts
in this way would result in inclusion of an internationally
representative breadth of experience and would result in
inclusion of a broad range of ethno-demographic back-
grounds. Furthermore, this approach would ensure rep-
resentation from varied practices of peripartum care and
cesarean delivery within different cultural and healthcare
settings and ensure development of the most relevant and
generalizable core outcome set possible for the majority of
clinicians and researchers.

Through this process, a diverse panel of international
stakeholders was invited including obstetricians, maternal-
fetal medicine specialists, and anesthesiologists from
North America (USA and Canada), the United Kingdom,
France, Serbia, Africa, and China. Potential stakeholders
were invited on January 19, 2021, via email and provided
with details regarding study aims, a summary of proposed
methodology, authorship agreement, and timelines of the
study (Supplemental Digital Content, http://links.Iww.
com/ALN/C861). If potential stakeholders were unable or
declined to participate, they were invited to recommend a
suitable alternative enhanced recovery expert with expe-
rience in evaluating or assessing the impact of enhanced
recovery after cesarean delivery. The Director of Midwifery
Services at Stanford University (C.M., also a registered
nurse) was invited to participate in order to represent the
opinions of midwives and nurses involved in enhanced
recovery after cesarean delivery implementation. Female
anesthesiology faculty were also approached to represent
the views of patients. In order to be considered for this role,
the faculty members needed to have experienced childbirth

Enhanced Recovery after Cesarean Core Outcome Set

in a hospital setting at least twice within the preceding 5 yr
(between 2015 and 2020). A minimum of one patient rep-
resentative was sought to participate in the planned Delphi
process.

Round 1

The comprehensive list of outcomes was sent on February
1, 2021, to all stakeholders who agreed to participate in
the study. Stakeholders were presented with 98 perioper-
ative outcomes that were previously reported in a system-
atic review of enhanced recovery after cesarean delivery
implementation studies.® These outcomes were grouped
by the Executive Committee as follows: general measures
(length of stay, compliance, savings, readmissions, obstet-
ric outcomes, and complications); maternal satisfaction,
pain, breastfeeding, and side effects (nausea and vomiting,
pruritus); process metrics (mobilization, oral intake, fluid
therapy, staff follow-up); and neonatal outcomes (such as
maternal-neonatal bonding assessment). The comprehen-
sive list was presented in the form of a spreadsheet and dis-
tributed to stakeholders to score each outcome from 1 to
9 (1 to 3 indicating the outcome is “of limited importance
or invalid,” 4 to 6 indicating the outcome is “important
but not critical for inclusion or requires revision” and 7
to 9 indicating the outcome is “critical for inclusion”),"”"
as recommended by the Grading of Recommendations
Assessment, Development and Evaluation working group
for assessing the level of importance about research evi-
dence.”?! Definitions supported by published studies and
agreed upon by the Executive Committee were also pro-
vided for each term utilized in the long list, and stakeholders
were invited to amend or edit as they felt appropriate using
free text. Predefined dropdown menus were used wherever
possible with space to provide alternatives and general feed-
back comments. Responses were returned to the project
administrator (PP) for anonymization and collation. A fully
anonymized spreadsheet containing all comments and score
selections were then analyzed by the Executive Committee,
and revisions were made as deemed necessary for Round
2 along with explicit justification for the implemented
changes. The criteria required for an outcome to proceed to
Round 2 included either (1) a score of 7 or greater selected
by 70% or more of stakeholders, or (2) a score between 4
and 6 selected by 70% or more of stakeholders (i.e., the
number of scores 7 or greater and 4 to 6 scores were not
combined, and strong consensus was required to proceed to
the next round). Outcomes were excluded if they did not
meet the above criteria or if a score between 1 to 3 was
selected by 70% or greater of stakeholders. The cutoff value
of 70% was selected after review of the Core Outcome
Measures in Effectiveness Trials Handbook.?? This approach
was also supported by a previously published study eval-
uating a long list of outcomes as proposed in this study.”
Consensus was achieved among the Executive Committee
to utilize this cutoff value.
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Round 2

On March 12, 2021, all stakeholders who participated in
Round 1 received an anonymized summary of the results,
including numbers of selections for scores between 1 to
3,4 to 6,and 7 to 9 in addition to median (and 25th and
75th centile scores) for each outcome from the long list.
In Round 2, stakeholders were once again invited to score
each outcome (that met the criteria to proceed to Round
2) from 1 to 9 and were also invited to select preferred
definitions (such as length of stay from time of delivery or
postanesthesia care unit admission until hospital discharge)
and units of measurement (such as visual analogue scale,
numerical reporting scale, or Likert scale to assess satisfac-
tion) for outcomes utilizing a series of dropdown menus.
If a stakeholder felt that the appropriate option was not
included in the relevant dropdown menu options, they
were invited to enter free text alternatives that would be
considered in the Round 3 discussion. The criteria for an
outcome to proceed to Round 3 were the same as criteria
to proceed to Round 2.

Round 3

After a Doodle poll (online scheduling tool; Ziirich,
Switzerland) to determine availability, stakeholders were
initially invited to attend a recorded electronic round-
table discussion on April 12, 2021 (using Zoom Video
Communications software, USA), aiming to achieve con-
sensus on the final core outcome set, definitions, and pre-
ferred units of measurement. The session was chaired by
an Executive Committee member (P.S.) and one cochair
(B.C.). Comments and median scores from Round 1 and
2 included and excluded outcomes were disclosed to all
stakeholders before the meeting. Outcomes that met the
criteria for inclusion in Round 3 were discussed among
available stakeholders. Discussion was limited to 5min per
outcome and guided by the following factors: (1) validity,
whether it measures what it is supposed to measure; (2) reli-
ability: stability of indicator when measurement repeated;
(3) feasibility: practicality/ease of use;and (4) clarity of defi-
nition: ease of understanding. After discussion, stakehold-
ers were invited to participate in live anonymized online
polling, with stakeholders voting to either “include” or
“exclude” each outcome. Using an iterative process, areas
that warranted revision were modified, and subsequent vot-
ing was undertaken.

Once outcomes that met Round 3 criteria were dis-
cussed and voted upon, the stakeholders were given the
opportunity to (1) reintroduce previously excluded out-
comes from Rounds 1 or 2,and (2) introduce new outcomes
that had not previously been used in enhanced recovery
after cesarean delivery implementation studies, and there-
fore had not been considered thus far in the Delphi process.
Any outcome that was reintroduced or introduced for the
first time during Round 3 required a study participant to
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propose the outcome, and a separate participant to second
the motion and provide brief justification to the remain-
ing Delphi stakeholders, before it was considered and voted
upon. The Round 3 electronic roundtable discussion was
limited to 2h (April 27,2021), and therefore discussion was
continued on May 19,2021, in order to complete the pro-
posed Round 3 tasks. In Round 3, outcomes were classified

as a proportion of current stakeholders as follows:**%*

1. 70% or greater agreement: strong consensus; outcome
accepted in the core outcome set

2. 50 to 69% agreement: weak consensus discussed in the
article as an outcome to consider when designing an
enhanced recovery after cesarean delivery study or eval-
uating a clinical protocol

3. Less than 50% agreement: outcome excluded as a core
enhanced recovery after cesarean delivery outcome

Digital recordings of the Round 3 discussions were sent
to all stakeholders who completed Rounds 1 and 2 but
could not attend Round 3. All stakeholders were asked to
approve the finalized core outcome set before publication.

Statistical Analysis

Cutoff values of 70% or greater and 50 to 69% agreement
for strong and weak consensus, respectively, were decided
upon based on Executive Committee consensus and con-
sistent with previously published literature,* since no broad
agreement exists regarding what determines consensus.” A
minimum of 17 stakeholders was the desired target in this
study, since the median [interquartile range] and range of
participants in Delphi studies have previously been reported
as 17 [11 to 31] and 3 to 418, respectively.”® Data were
reported descriptively. Spreadsheets were developed for each
round and circulated in Microsoft Excel (Excel for Mac;
version 16.49, 2021; USA) spreadsheet format. All denom-
inator values for percentages were based on responses, and
percentage values reported signify the proportion of stake-
holders in agreement with a particular option.

Results

A total of 64 stakeholders were invited to collaborate in
the Delphi process, and 32 agreed to participate. Among
the 32 stakeholders who agreed to participate, 32 (100%),
31 (97%), and 26 (81%) participated in the first, second and
third rounds, respectively. Figure 1 summarizes the num-
bers and respective specialties of stakeholders. Supplemental
Digital Content File 3 (http://links.lww.com/ALN/C861)
summarizes the country of practice for the stakeholders
that completed Rounds 1 and 2 of the Delphi process. The
healthcare workers who participated in Rounds 1 and 2
practiced in seven different countries, across four continents
(North America, Europe, Asia, and Africa). The patient
stakeholders who participated in the Delphi process expe-
rienced childbirth within the United States and United

Sultan et al.
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Table 1. Summary of Numbers of Votes and Strength of Consensus for Each Outcome Considered during Round 3 Discussion

Outcome

Include/Exclude

Votes to Include (%) (Strength of Consensus)

Outcomes receiving sufficient agreement from Round 2
Length of hospital stay
Pathway or bundle compliance
Maternal hospital readmission rate
Maternal reattendance rate (unplanned outpatient visit)
Maternal satisfaction: cesarean delivery
Maternal satisfaction: analgesia
Postpartum opioid consumption (milligram morphine equivalents)
Postpartum opioid use (%)
Compliance rate of multimodal analgesia usage
Breastfeeding by time of discharge
Time to first mobilization
Duration of preoperative fasting
Time to first fluid intake postoperatively
Time to urinary catheter removal
Reintroduced outcomes in Round 3 (excluded in previous rounds)
Postpartum nausea or vomiting (previously excluded in Round 2)
Projected cost savings (previously excluded in Round 1)
Readiness for hospital discharge (previously excluded in Round 1)
Time to first solid food intake postoperatively (previously excluded in Round 1)
Newly introduced outcomes in Round 3 (not used in previous studies)
Obstetric Quality of Recovery-10 score
Requirement for neonatal intensive care unit admission
Neonatal length of stay > maternal length of stay

15 of 16 (94) Include (strong)
13 0f 16 (81) Include (strong)
15 0f 16 (94) Include (strong)
16 of 17 (94) Include (strong)
11 0f 17 (64) Include (weak)
16 of 17 (94) Include (strong)
17 of 17 (100) Include (strong)
16 of 18 (89) Include (strong)
8 of 18 (44) Exclude
16 of 18 (89) Include (strong)
18 of 18 (100) Include (strong)
16 of 18 (89) Include (strong)
18 of 18 (100) Include (strong)
18 of 18 (100) Include (strong)
16 of 18 (89) Include (strong)
7 0f 17 (41) Exclude
10f 17 (6) Exclude
13 of 17 (76) Include (strong)
15 of 15 (100) Include (strong)
9 of 14 (64) Include (weak)
5 of 14 (36) Exclude

Session moderator did not cast a vote for any outcome; developers of Obstetric Quality of Recovery-10 measure abstained from voting for this outcome; numbers that voted varied
during Round 3 based on availability for anonymous online polls performed during these 2h 5min (discussion 1) and 1h 29 min (discussion 2) virtual meetings.

Kingdom. One stakeholder was suggested as an alternative
participant by a U.S.-based obstetrician who was initially
invited to participate.

Rounds 1 and 2

A full list of outcomes considered in Rounds 1 and 2, with
median scores and numbers of stakeholders scoring 1 to 3,
4 to 6,and 7 to 9, is provided in the Supplemental Digital
Content, tables 1 and 2 (http://links.lww.com/ALN/
C861). In total, 98 outcomes were considered in Round 1,
and 22 outcomes in Round 2.

Round 3

In Round 3, discussion followed by voting occurred for 14
outcomes that met the criteria for inclusion in Round 3,
four reintroduced outcomes (postoperative nausea or vom-
iting, cost savings, readiness for hospital discharge, and
time until first solid intake) and three newly introduced
outcomes (Obstetric Quality of Recovery-10, a compos-
ite patient-reported outcome measure of quality of recov-
ery; requirement for neonatal intensive care unit admission
and neonatal length of hospital stay greater than maternal
length of hospital stay). A summary of the votes for the
above 21 outcomes considered in Round 3 and the deci-
sions to include or exclude and the strength of consensus (if
included) are provided in table 1.

Core Outcome Set

The core outcome set, which achieved a strong consensus
during the Round 3 discussion (70% or greater votes to
include), in addition to the definitions and units of mea-
surement where applicable, is provided in table 2. In total,
15 outcomes met the criteria for inclusion in the final core
outcome set for future enhanced recovery after cesarean
delivery implementation studies.

Two outcomes (maternal satisfaction regarding cesar-
ean delivery and requirement for neonatal intensive care
admission) considered during the Round 3 discussions
achieved weak consensus (Supplemental Digital Content,
table 3, http://links.lww.com/ALN/C861). These out-
comes (and their corresponding definitions) received
between 50 and 69% of votes to be included in the core
outcome set.

Discussion

This Delphi study resulted in a core outcome set of 15
measures that could be adopted in future enhanced recov-
ery after cesarean delivery studies, quality improvement,
and audit projects. This proposed core outcome set, derived
using Delphi methodology and involving international key
stakeholders, represents key aspects of enhanced recovery
after cesarean delivery, which can be used to implement and
evaluate protocol success.
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Approached (total n=64):
e Authors from published studies (n=25)
e Authors from reviews and other (n=19)
e Authors from published statements / guidelines (n=11)
Patients (n=4)
Other writing committee members (n=3)
Midwife (n=1)
Recommendation by study author (n=1)

Agreed to participate and completed Round 1 (n=32):
¢ Anesthesiologists (n=19)
e Obstetricians / Maternal-Fetal Medicine specialist (n=8)
e Patients (n=4)
e Nurse / Midwife (n=1)

Completed Round 2 (n=31)
Anesthesiologists (18)
Obstetricians / Maternal-Fetal Medicine specialist (8)

206

Patients (4)
Nurse / Midwife (1)

Total number of round 3 stakeholders (n=26)*

Discussion 1 (n=22)
*  Anesthesiologists (17)
e Obstetricians / Maternal-Fetal Medicine
specialist (4)
e Patients (1)
e Nurse / Midwife (0)

Discussion 2 (n=19)
e Anesthesiologists (11)
e Obstetricians / Maternal-Fetal Medicine
specialist (6)
s Patients (2)
e Nurse / Midwife (0)

Fig. 1. Summary of stakeholder participation in study. Numbers in Round 3 discussion represent the total number that were present during
some part of the discussion (numbers during each individual online poll varied). All patients are anesthesia faculty that have delivered at least
twice in the past 5 yr. *A total of 26 stakeholders participated in either Round 3 Discussion 1 or 2 or both.

Optimal measurement and evaluation of postpartum
recovery outcomes for research and clinical evaluations is
variable, despite growing popularity of enhanced recovery
protocols.'? A recent systematic review reported 11 published
enhanced recovery after cesarean delivery implementation
studies and an additional 36 abstracts presented at scientific
meetings, comparing enhanced recovery after cesarean deliv-
ery to a control group.® In total, 98 outcome measures have
previously been used by studies evaluating the impact of
enhanced recovery after cesarean delivery protocols.

Heterogeneity among outcomes reported in enhanced
recovery after cesarean delivery implementation studies
has limited the ability of researchers to pool results from
these published studies. Furthermore, the majority of
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enhanced recovery after cesarean delivery studies utilize a
before versus after implementation rather than a random-
ized controlled study design,®® which invariably results in
the downgrading of levels of evidence for the outcomes
reported in published enhanced recovery after cesarean
delivery implementation studies, as rated according to the
Grading of Recommendations Assessment, Development
and Evaluation criteria.>** Important outcomes are either
not reported or inconsistently defined among published
enhanced recovery after cesarean delivery implementation
studies. Length of hospital stay, for example, is the most
commonly reported outcome among enhanced recovery
after cesarean delivery implementation studies; however,
it can be measured from time of hospital admission, time
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Table 2. Final Core Outcome Set (with Definitions) to Be Considered in Future Enhanced Recovery after Cesarean Delivery Implementation

Studies

Outcome

Definition and Units of Measurement (Where Applicable)

General measures
Length of hospital stay
Maternal hospital readmission rate

Maternal reattendance rate (unplanned
outpatient visit)

Maternal outcomes
Maternal satisfaction with analgesia

Postpartum opioid consumption
Postpartum opioid use

Postpartum nausea or vomiting
Obstetric Quality of Recovery-10 score

Process metrics
Pathway or bundle compliance

Time from delivery until hospital discharge (hours)

Requirement for maternal inpatient rehospitalization (necessitating overnight stay) within 30 days of hospital discharge

Denominator is number of cesarean deliveries over the study period in the groups with or without the use of
enhanced recovery after cesarean delivery protocol (n/N and %)

Requirement for unplanned outpatient visit(s) or emergency department visit(s) without hospital admission, within 30
days of hospital discharge

Denominator is number of cesarean deliveries over the study period in the groups with or without the use of
enhanced recovery after cesarean delivery protocol (n/N and %)

Response to the proposed question:

How satisfied have you been with pain relief following your cesarean delivery?

Proposed Likert response options:

Very satisfied, somewhat satisfied, neither satisfied nor dissatisfied, somewhat dissatisfied, very dissatisfied

Mean dose (oral and IV) of opioid consumption, converted to milligram morphine equivalents during postpartum
inpatient hospital stay

Number and percentage of women requiring postpartum opioids

(oral or IV; n/N and %)

Number and percentage of women experiencing and/or requiring treatment for nausea or vomiting from postanes-
thesia care unit admission until hospital discharge (n/N and %)

10-item composite measure completed by women at 36 +12h following delivery (median [interquartile range] score
between 0 and 100)

Percentage of enhanced recovery after cesarean delivery protocol items (described in study methodology) that were
successfully implemented per patient

Sultan et al.

Mean percentage compliance presented in enhanced recovery after cesarean delivery and control groups

Duration of preoperative fasting (liquids)

Time to first fluid intake postoperatively

Time to first solid food intake postoperatively

Time to first mobilization

Time to urinary catheter removal
Neonatal-related outcomes

Breastfeeding by time of discharge

breastfeeding [n/N and %)])

IV, intravenous.

of delivery, or time from postanesthesia care unit admis-
sion until hospital discharge. Furthermore, several studies
reporting length of stay present the proportion of women
discharged on a specific postoperative day as stated in their
enhanced recovery after cesarean delivery protocol (for
example, the percentage of women discharged on day 1,
2, or 3 after cesarean delivery). This highlights the need
for standardization in reporting among enhanced recovery
after cesarean delivery studies. Findings from this study rec-
ommend that time from delivery to hospital discharge (in
hours) could be measured and reported in future enhanced
recovery after cesarean delivery studies.

Despite the heterogeneous outcomes reported in
enhanced recovery after cesarean delivery implementation
studies, several themes in this Delphi study were identi-
fied that can be used to measure success of an enhanced
recovery after cesarean delivery protocol. For example,
measuring length of length of hospital stay can identify
reduction in duration of requirement for hospital level

Mean time since last liquid intake prior to induction of regional or general anesthesia (hours)
Mean time until first fluid intake following postanesthesia care unit admission (hours)

Mean time until first solid food intake following postanesthesia care unit admission (hours)
Mean time from postanesthesia care unit admission to first walking with or without support
Mean time until urinary catheter removal following postanesthesia care unit admission (hours)

Number and percentage of women breastfeeding at the time of discharge (yes/no; yes response includes any

care and is therefore considered a marker of global health,
recovery, and readiness for hospital discharge. Reporting
of high overall compliance with individual enhanced
recovery after cesarean delivery protocol components is
likely to imply successful cultural “buy-in” from all mul-
tidisciplinary team members, and maternal morbidity
associated with enhanced recovery after cesarean delivery
protocols can be assessed by evaluating the need for hospital
re-admission or unplanned outpatient or emergency room
consultations. Other measurable improvements through the
use of the proposed core outcome set include the provi-
sion of optimal analgesia (lower opioid consumption or
requirement, higher maternal satisfaction with analgesia
associated with enhanced recovery after cesarean delivery);
a lower incidence of opioid-related side effects (nausea or
vomiting); minimal preoperative and postoperative fast-
ing times (to minimize the physiologic impact of surgery
and promote the return of normal gut functioning); and
reduced times to mobilization and urinary catheter removal
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(to minimize risks of thromboembolism and urinary tract
infection). Finally, during the Round 3 discussion, mem-
bers of the Delphi group acknowledged that postpartum
recovery is a multidimensional construct, which led to the
inclusion of a validated composite patient-reported out-
come measure of obstetric recovery (the Obstetric Quality
of Recovery-10).342%3!

Before introducing an enhanced recovery after cesar-
ean delivery protocol, centers can consider developing the
infrastructure required to capture some of the key outcomes
proposed in this study in real-time during routine clinical
care, without the need for additional research or administra-
tive support. This process may involve the use of electronic
healthcare records, and training of nursing staff to document
times for key outcomes such as mobilization and urinary
catheter removal. Routine collection of such data may facil-
itate and improve obstetric enhanced recovery research.

The Enhanced Recovery after Surgery Society
(Stockholm, Sweden) and Enhanced Recovery after
Surgery Society USA (Beverly, Massachusetts) recently cre-
ated the Reporting on Enhanced Recovery after Surgery
Compliance, Outcomes, and Elements Research check-
list, which was designed to improve the quality of report-
ing of enhanced recovery after surgery studies.”® This tool
consists of 20 items including best practices for reporting
clinical pathways, compliance auditing, and formatting
guidelines. However, this checklist 1s generic and not spe-
cific to cesarean delivery, a surgical model that has distinct
differences (such as consideration of the newborn and pre-
dominantly neuraxial vs. general anesthesia) compared with
other surgical models. This study has identified the measures
of enhanced recovery after cesarean delivery considered to
be of greatest importance to stakeholders and proposes a
standardized way to evaluate individual enhanced recovery
after cesarean delivery protocol success. The core outcome
set developed in this Delphi study could be used in con-
junction with the Reporting on Enhanced Recovery after
Surgery Compliance, Outcomes, and Elements Research
checklist in order to facilitate and improve standardized
reporting of enhanced recovery after cesarean delivery
implementation studies.

Evidence supporting enhanced recovery after cesar-
ean delivery use remains low or very low for most out-
comes.*’ This is likely due to controversy related to the
optimal study design to determine the impact of enhanced
recovery after cesarean delivery protocols. Specifically, a
randomized controlled study design is generally consid-
ered not ideal or practical in this setting to demonstrate the
impact of enhanced recovery after cesarean delivery pro-
tocols. On the other hand, before versus after observational
(implementation) studies are susceptible to higher risk of
bias. High-quality levels of evidence supporting enhanced
recovery after cesarean delivery use are lacking, but urgently
needed. This may be best achieved through cluster random-
ization of entire hospitals or healthcare systems, or through
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prolonged periods of implementation in order to minimize
potential confounding factors, or through time-sequenced
introduction of interventions in order to identify the most
impactful enhanced recovery after cesarean delivery proto-
col interventions that improve the recovery outcomes iden-
tified in this study.

This study was limited by the disproportionate numbers
of each type of stakeholder (a comparatively low number of
patients and nursing or midwifery staff), and the Round 3
discussion did not include any nursing or midwifery input.
The limited number of obstetricians compared with anes-
thesiologists (8 vs. 18) in addition to the lower number of
patient representatives (4), who were all from within the
specialty of anesthesiology, may have contributed to selec-
tion bias in development of our final core outcome set. The
rate of acceptance to participate after email invitations was
higher among anesthesiologists than obstetricians (46% vs.
38%, respectively), but the reason for nonresponse to invi-
tations to participate was not determined. However, after
recruitment, the overall response rates were high (greater
than 80%) for each round of the Delphi process, with all types
of stakeholders contributing to Rounds 1 and 2, rounds that
resulted in exclusion of the majority of outcomes. The aim
of the study was to develop a list of core outcome measures
that can be used to evaluate and improve enhanced recov-
ery research. Therefore, by design, we sought greater repre-
sentation from stakeholders who had evidence of research
expertise in enhanced recovery after cesarean delivery. We
also selected patient representatives with a medical back-
ground to facilitate this by instructing these stakeholders to
provide input from a patient’s perspective, having recently
experienced hospitalization for childbirth. We therefore feel
that the Delphi process provided sufficient overall represen-
tation for the development of this core outcome set. Two
stakeholders (P.S. and B.C.) were involved in the develop-
ment and validation of Obstetric Quality of Recovery-10,
but both participants abstained from voting for this item in
Round 3, and online polling was performed anonymously
in order to ensure ethicality. This Delphi is based on our
current understanding of enhanced recovery after cesarean
delivery, and this core outcome set may need to be updated
as new evidence in this field emerges. While attempts were
made to include authors from all settings, we acknowl-
edge that there was underrepresentation of stakeholders
from low and middle-income (as defined by the Wellcome
Group which compiles its data from the Organisation for
Economic Co-operation and Development) countries and
some high-income countries such as Australia and New
Zealand. Therefore, the core outcome set developed in this
study may not be generalizable to all populations.

There is a large degree of heterogeneity among inter-
ventions implemented and outcomes evaluated among
published enhanced recovery after cesarean delivery stud-
ies. This proposed enhanced recovery after cesarean deliv-
ery core outcome set addresses this heterogeneity by
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standardizing outcomes that will be evaluated in future
studies. Importantly, there remains no consensus regarding
what an enhanced recovery after cesarean delivery proto-
col requires as a minimum set of interventions. Institutions
will ultimately implement interventions based on feasibility,
perception of likely benefit, infrastructure, medication, and
equipment availability. Consequently, “enhanced recovery
after cesarean delivery” is unlikely to ever be a consistent
intervention that one can readily compare between insti-
tutions or healthcare settings. Therefore, in order to max-
imize consistency and efficiency of future research and
clinical efforts, hospitals could aim to implement as many
of the Society of Obstetric Anesthesia and Perinatology
and Enhanced Recovery after Surgery Society recommen-
dations as possible within their healthcare setting. Future
recommendations are required to define enhanced recov-
ery after cesarean delivery and set the minimum number of
interventions that are required for enhanced recovery after
cesarean delivery to be met.

In summary, this Delphi study resulted in an enhanced
recovery after cesarean delivery core outcome set of 15
items that could be used when designing and performing
future studies that evaluate the impact of enhanced recovery
after cesarean delivery protocols. Further work is needed
to improve the quality of evidence supporting enhanced
recovery after cesarean delivery implementation using this
core outcome set in robustly designed high-quality studies,
and future efforts are needed to define enhanced recovery
after cesarean delivery and minimum intervention require-
ments that impact these outcomes.
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