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Abstract

IMPORTANCE Despite the global delivery rate being approximately 259 deliveries per minute in
2018, postpartum recovery remains poorly defined.

OBJECTIVES To identify validated patient-reported outcome measures (PROMs) used to assess
outpatient and inpatient postpartum recovery, evaluate frequency of PROM use, report the
proportion of identified PROMs used within each recovery domain, report the number of published
studies within each recovery domain, summarize descriptive data (country of origin, year of study,
and journal specialty) for published studies using PROMs to evaluate postpartum recovery, and
report PROMs used to evaluate global postpartum recovery.

EVIDENCE REVIEW This study followed PRISMA-ScR guidelines. A literature search of 4 databases
(MEDLINE through PubMed, Embase, Web of Science, and CINAHL) was performed on July 1, 2019,
to identify PROMs used to evaluate 12 author-defined domains of postpartum recovery. All
psychometrically evaluated PROMs used to evaluate inpatient or outpatient postpartum recovery
after all delivery modes were included.

FINDINGS From 8008 screened titles and abstracts, 573 studies (515 outpatient and 58 inpatient)
were identified in this review. A total of 201 PROMs were used to assess recovery for outpatient
studies and 73 PROMSs were used to assess recovery for inpatient studies. The top 5 domains (with
highest to lowest numbers of PROMSs) used to assess outpatient recovery were psychosocial distress
(77 PROMs), surgical complications (26 PROMs), psychosocial support (27 PROMs), motherhood
experience (16 PROMs), and sexual function (13 PROMSs). Among inpatient studies, the top 5 domains
were psychosocial distress (32 PROMs), motherhood experience (7 PROMs), psychosocial support
(5 PROMEs), fatigue (5 PROMs), and cognition (3 PROMs). The 3 most frequently used PROMs were
the Edinburgh Postnatal Depression Scale (267 studies), Short-Form 36 Health Questionnaire (global
recovery assessment; 40 studies), and Female Sexual Function Index (35 studies). A total of 24 global
recovery PROMs were identified among all included studies. Most studies were undertaken in the
United States within the last decade and were published in psychiatry and obstetrics and gynecology
journals.

CONCLUSIONS AND RELEVANCE Most PROMs identified in this review evaluated a single domain
of recovery. Future research should focus on determining the psychometric properties of individual
and global recovery PROMs identified in this review to provide recommendations regarding
optimum measures of postpartum recovery.
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Findings In this systematic review, 573
studies were included that used 233
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(201 specific to outpatient studies) to
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measures to formulate
recommendations regarding which
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Introduction

In 2018, the world birth rate was approximately 259 deliveries per minute.! Peripartum care is
therefore responsible for a significant percentage of global health care expenditures.
Recommendations regarding obstetric enhanced recovery have thus far focused on antepartum and
inpatient postpartum care after cesarean delivery.2® Inpatient and outpatient postpartum recovery
remain poorly defined. Approximately 10% of women undergoing cesarean delivery do not recover
(defined by pain resolution, cessation of opioids, and self-assessed functional recovery) by day 50
postpartum.® Poor postpartum recovery can affect families, health care systems, society, and
decisions made regarding future childbirth.

Patient-reported outcome measures (PROMs) are structured questionnaires allowing patients
to report their health status. The Quality of Recovery (QoR)-40 and QoR-15 are examples of clinically
useful PROMSs, which accurately measure nonobstetric postoperative quality of recovery”® and
correlate with surgery duration and complexity.%'° Value-based reimbursements based on
perioperative PROM data have also been introduced into health care systems such as the National
Health Service." To our knowledge, few PROMs have been developed to assess global inpatient and
outpatient postpartum recovery. This may be partly because after hospital discharge, focus rapidly
shifts from maternal well-being to neonatal feeding and development, in addition to recovery being
difficult to define and multifactorial.

A systematic review (involving authors from this review) concluded that the Obstetric Quality
of Recovery-11 scoring tool (ObsQoR-11) was the best PROM to assess functional recovery after
cesarean delivery, as assessed by measures of validity, reliability, and responsiveness.'> However, this
tool has only been validated for use up to 24 hours after delivery and did not include measures of
psychological recovery.

The aims of this scoping review were to identify PROMs used to evaluate outpatient and
inpatient recovery after childbirth, evaluate the frequency of PROM use, summarize descriptive data
of included studies (year, country of publication, and journal specialty), and identify global recovery
PROMs (most commonly, used, those developed for use in postpartum populations, and the PROM
covering the greatest number of outpatient recovery domains).

Methods

A medical librarian (L.B.) performed a literature search with no language restriction and without the
use of date limiters on July 1, 2019, using the MEDLINE through PubMed, Embase, Web of Science,
and CINAHL databases. Subjective PROMs of recovery after childbirth via all delivery modes were
sought. The search strategy was composed by reviewing the 12 recovery domains proposed by
Sharawi et al'? and matching them with all possible available subject headings and key words.
Searches were created for each domain and reviewed by the group to supplement any missing ideas
or key words. Individual domain searches were then combined into the larger search. The search
strategy included terms and alternative spellings related to cesarean delivery, spontaneous vaginal
delivery, and assisted vaginal delivery, in addition to evaluation methods and recovery of function. A
detailed search strategy is provided in eMethods 1in the Supplement. We developed a final list of 12
outpatient-specific postpartum recovery domains (excluding global recovery) and 8 subdomains for
all modes of childbirth (eMethods 2 in the Supplement). After discussion among authors and after
review of included abstracts, agreement was reached regarding the final list of domains used to
describe the construct of outpatient recovery. This scoping review followed the Preferred Reporting
Items for Systematic reviews and Meta-Analyses Extension for Scoping Reviews (PRISMA-ScR)
guidelines.™

PROMSs were included if they had been psychometrically evaluated (validated) in either an
obstetric or nonobstetric study population. A PROM was considered to be validated if the study itself
or another published article reported at least 1 measure of validity, reliability, or responsiveness as
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described by the COSMIN (Consensus-Based Standards for the Selection of Health Measurement
Instruments) group.' Three authors (P.S., N. Sadana, and N. Sharawi) evaluated validation status of
reviewed PROMs. We included all study designs including PROMs mentioned in review articles. If a
PROM included more than 3 recovery domains assessing elements of global recovery (global health
state) rather than recovery associated with a specific domain, it was termed a global recovery
measure. The EuroQoL (EQ-5D-3L) PROM, for example, measures global health status through 5
domains and is therefore a global recovery measure. However, the Oswestry Disability Index is a
PROM assessing “pain” because it specifically assesses the association of pain with several domains
(physical function, sleep, social, and pain), rather than how these domains are associated with the
patient's overall global health state. Absence of evidence of a validation process (ie, ad hoc
instruments) resulted in exclusion of the PROM. We excluded PROMs evaluating satisfaction, patient
experience, and measures of antenatal, labor, or predelivery experience, and excluded objective
health care worker-assessed measures of recovery such as the Bromage Motor Blockade score,’
Ramsey Sedation scale score,’® and LATCH (how well the infant latches onto the breast, amount of
audible swallowing noted, mother's nipple type, mother’s level of comfort, and amount of help the
mother needs to hold her infant to the breast) score."”

Data Collection

After removal of duplicates and animal studies, articles were entered into the Rayyan reviewing
system online.'® All abstracts were reviewed by a minimum of 2 of us. Any disagreements were
discussed among 4 authors (P.S., N. Sadana, N. Sharawi, and B.C.) until all team members agreed.
Because of the volume of studies we anticipated that would require screening, we elected to include
studies only if the validated PROM name was explicitly mentioned in the article title or within the
abstract of a fully published article. Outpatient studies required reference to an outpatient,
community or clinic (rather than hospital, ward, or inpatient) setting, or the reporting of PROM time
points beyond 5 days postpartum. A standardized data collection tool was used by 8 authors (P.S.,
N. Sadana, N. Sharawi, L.B., K.E., A.F., W.A., and R.S.) to extract PROM data from the included
studies. PROMSs were assigned to individual domains by 3 authors (P.S., N. Sadana, and N. Sharawi).
Further opinion was obtained when necessary from 1additional author (B.C.). Per PRISMA-ScR
guidance, evaluation of quality of evidence of included studies was outside the scope of this review.
Studies containing a PROM and meeting the above inclusion criteria had the following data extracted:
year the study was published, country of the study, journal specialty type, and PROM used to assess
inpatient or outpatient (or both) recovery. Relevant extracted data were entered into an Excel
spreadsheet and graphs were made using Microsoft Excel version 14.7.7 (Microsoft Corp).

Outcome Measures

The outcome measures included identification of validated outpatient and inpatient recovery scoring
tools after all modes of delivery, frequency of PROM use among included studies, proportion of
identified PROMSs within each domain that were used for inpatient and outpatient assessment of
recovery, descriptive data regarding published studies (year, country of publication, and journal
specialty), and identification of global recovery PROMs for outpatient and inpatient studies. For the
identified global postpartum recovery PROMs that were developed and validated for use in this
setting, we also sought to evalulate the frequency of their use and the number of domains evaluated
by each PROM.

Results

The literature search identified 10 212 publications, reduced to 8008 after removal of duplicates and
animal studies. The summary of the search is provided in Figure 1. Of the 573 included studies, 515
studies used PROMs assessing some aspect of outpatient recovery and 58 studies used PROMs
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assessing only inpatient recovery. A total of 233 PROMs were used in the 573 included articles. The
most frequently used PROMs are summarized in eTable 1in the Supplement.

Outpatient Recovery PROMs

Among the 515 studies that evaluated outpatient recovery (eResults in the Supplement), 482
evaluated outpatient recovery only and 33 evaluated inpatient and outpatient recovery. A total of
201 PROM s (including global recovery PROMs) were used in these 515 studies (eTable 2 in the
Supplement).

Inpatient Recovery PROMs

The 58 studies evaluating inpatient recovery used 73 different PROMs, which are summarized in
eTable 3 in the Supplement. Of the 73 inpatient recovery PROMs, 41 were also used to assess
outpatient recovery. Therefore 32 unique inpatient recovery PROMSs were identified (eTable 3 in the
Supplement).

Number of PROMs Within Each Domain

The domains with the highest to lowest numbers of PROMs used to assess outpatient recovery were
psychosocial distress (77), surgical complications (26), psychosocial support (27), motherhood
experience (16), sexual function (13), pain (8), sleep (7), fatigue (5), physical function (2),
breastfeeding and breast health (2), scar and wound healing (1), and cognition (0). Furthermore, 6
domains (physical function, surgical complications, pain, fatigue, scar and wound healing, and
cognition) lacked PROMs developed for specific use to assess recovery in the postpartum outpatient
population. The domains with the highest to lowest numbers of PROMs used to evaluate inpatient
recovery domains were psychosocial distress (32), motherhood experience (7)., psychosocial support

Figure 1. Summary of Scoping Review Search

‘ 10212 Studies ‘

—> 2204 Duplicates and animal studies excluded

‘ 8008 Studies ‘

6807 Excluded after reviewer consensus because they
did not assess a domain of postpartum recovery

1201 Decision conflicts requiring resolution

628 Excluded after reviewer consensus
410 Subjective measure or not a PROM
59 Not assessing postpartum period
53 Animal studies
30 Assessment of experience or satisfaction
27 Not assessing recovery domain
21 Not a composite measure

——>
14 Not validated
5 Insufficient information in abstract
3 Abstract not retrievable
3 Paternal assessment
1 Child assessment
1 Duplicate
1 Proposed trial and no data
573 Studies
i l 2 In these included studies, the same patient-reported
482 Studies using PROMs to assess 33 Studies using PROMs to assess 58 Studies using PROMSs to assess outcome measures (PROMs) were used to assess
outpatient recovery inpatient and outpatient recovery? inpatient recovery both inpatient and outpatient recovery.
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(5), fatigue (5), cognition (3), breastfeeding and breast health (2), pain (2), physical function (2),
sexual function (1), sleep (1), scar and wound healing (0), and surgical complications (0).

Proportion of Studies Using PROMs From Each Domain
The 3 most frequently used PROMs were the Edinburgh Postnatal Depression Scale (267 studies),

Short-Form 36 Health Questionnaire (global recovery assessment; 40 studies), and Female Sexual
Function Index (35 studies). The numbers of outpatient studies (and proportion of studies from each
domain excluding global PROMs) using PROMs within each domain are reported in Table 1and the
numbers of inpatient studies using PROMs within each domain are reported in Table 2. Fifty-seven
percent of all studies used PROMs assessing psychosocial distress. The highest numbers of
outpatient studies using PROMs were from domains of psychosocial distress, surgical complications,
and sexual function. The highest numbers of inpatient studies using PROMs were from domains of
psychosocial distress, pain, and motherhood experience. The most commonly used PROMs in the

psychosocial distress subdomains (depression, anxiety, and psychological) for inpatient and
outpatient studies were the Edinburgh Postnatal Depression Scale,' the State Trait Anxiety
Inventory,?° and the Impact of Event scale.?'

Descriptive Data

Most outpatient and inpatient recovery studies were undertaken in the United States and published

in psychiatry and obstetric and gynecology journals (Table 3). More than 80% of the outpatient
studies were published within the past 13 years and more than 80% of the inpatient studies were
published within the last 10 years (Figure 2).

Table 1. PROMs Used to Evaluate Outpatient Recovery After Childbirth According to Domains®

Proportion of studies Most commonly used
Domain PROMSs, No. Studies, No. evaluating each domain, %  PROMs (No. of studies)

Physical function 2 2 <1
KATZ-ADL (1)
Surgical complications

Urology 17 72 ICIQ-UI SF (16)

Gynecology 7 16 16 ICIQ-VS (3)

Colorectal 11 47 Wexner Scale (8)
Pain 8 19 2 McGill Pain Score (9)
Psychosocial distress

Psychological 50 115 Impact of Event Scale (21)

Anxiety 11 53 63 STAI (19)

Depression 25 362 EPDS (231)
Psychosocial support 27 40 5 Personal Resource

Questionnaire (6)

Sleep 7 13 1 Pittsburgh Sleep

Quality Index (5)
Motherhood experience

Adapting to maternalrole 11 21 Parenting Sense of
Competence Scale-
4 Efficacy Sub-scale (6)
Maternal-neonatal bonding 5 13 Mother-Infant
Bonding Scale (5)
Breastfeeding and 2 7 <1 Breastfeeding
breast health Self-Efficacy Scale (6)
Fatigue 5 10 1 Modified Fatigue
Symptom Checklist (3)
Sexual function 13 56 7 FSFI (34)
Scar and wound healing 1 1 <1 Patient Scar Assessment
Scale (1)
Global 17 88 NA SF-36 (32)

Disability Rating Index (1)

Abbreviations: EPDS, Edinburgh Postnatal Depression
Score; FSFI, Female Sexual Function Index; ICIQ-UI SF,
International Consultation on Incontinence
Questionnaire-Urinary Incontinence-Short Form;
ICIQ-VS, International Consultation on Incontinence
Questionnaire-Vaginal Symptoms; KATZ-ADL, Katz
Index of Independence in Activities of Daily Living; NA,
not applicable; PROMs, patient-reported outcome
measures; SF-36, Short-Form 36 Health Survey; STAI,
State-Trait Anxiety Inventory.

2 Atotal of 201 outpatient-specific PROMs were
identified among included studies; no PROMs
assessing cognition domain were among the
included outpatient studies. Many studies used
several PROMs.
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Global Recovery PROMs

A total of 24 global recovery PROMs were identified among all included studies. Seventeen PROMs
assessing global recovery were identified among the outpatient studies. The Short-Form 36 Health
Questionnaire was the most frequently used global recovery PROM among these studies. Seven of
the 17 global recovery PROMs were specifically designed for use in the postpartum population. One
of these PROMs was a patient-generated item list (Mother-Generated Index)?? and the remaining 6
were standardized PROMs: Inventory of Functional Status After Childbirth,%* Barkin Index of
Maternal Functioning,2* Maternal Concerns Questionnaire,?®> Maternal Postpartum Quality of Life
Questionnaire,2® Rural Postpartum Quality of Life,2” and Postpartum Symptom Checklist.?®

Thirteen PROMs assessing global recovery were identified among the inpatient studies. The
Short-Form 36 Health Questionnaire was the most frequently used global recovery PROM among
inpatient studies. Seven of these 13 PROMSs were specifically designed for use in the postpartum
population. Of these 7 PROMs, 3 were also reported in outpatient studies (Inventory of Functional
Status After Childbirth,?3 Barkin Index of Maternal Functioning,?* and Postpartum Symptom
Checklist?®) and 4 PROMs were unique to the inpatient studies: Obstetric Quality of Recovery
Score-11,%° Parents’ Postnatal Sense of Security Swedish instrument,3° Postpartum Comfort
Questionnaire,® and Recovery From Cesarean Section Scale.3?

A total of 11 obstetric-specific PROMs were used to evaluate global recovery in the included 573
studies. The median number of domains evaluated by these PROMs was 5 (range, 4-10; eTable 2 and
eTable 3 in the Supplement). Among the inpatient and outpatient global recovery PROMs included in
this review, the Maternal Concerns Questionnaire?” evaluated the greatest number of recovery
domains (10 of 12 domains). This is a 50-item questionnaire with scoring on a Likert scale from 1to 4,
with an option of writing additional concerns not listed in the questionnaire. This PROM was
developed by a panel of 14 mothers within 1year of delivery and 3 nurses and subsequently tested
among 30 women at 3 days postpartum and 7 days after hospital discharge.>3 This PROM has been
used in 1further published study3* included in the literature search.

Table 2. PROMs Used to Evaluate Inpatient Recovery After Childbirth According to Domains

Domain PROMs, No. Studies, No.  Studies in each Most commonly used
domain, % PROMs (No. of studies)
Physical function 2 2 1 Rhodes Index of Nausea
and Vomiting (1)?
Pain 2 9 7 McGill Pain Scale (8)
Psychosocial distress
Psychological 19 25 Impact of Event Scale (3)
Anxiety 3 15 72 STAI (12)
Depression 11 58 EPDS (36)
Psychosocial support 5 6 4 Berlin Social Support Scale (2)
Sleep 1 1 <1 Athens Insomnia Scale (1)?

Motherhood experience

i—\(ﬂzpting tomaternal 2 2 (Pi?);ef?ctlie;gcy(eliisstaigﬂ:z;:in(tlir)lg Abbreviations: EPDS, Edinburgh Postnatal Depression
Maternal-neonatal 5 6 6 Postpartum Bonding Score; FSFI, Female Sexual Function Index; NA, not
bonding Questionnaire (2) applicable; PROMs, Patient-Reported Outcome
Breastfeeding and 2 3 D) Breastfeeding Measures; SF-36, Short-Form 36 Health Survey; STAI,
breast health Self-Efficacy Scale (2) State-Trait Anxiety Inventory.
Fatigue 5 6 5 Fatigue Continuum Form (2)? 2 Five of the 32 inpatient recovery PROMs were unique
Sexual function 1 1 <1 FSFI (1) (ie, these PROMs were not included in any outpatient
Cognition 3 3 2 Attentional Function Index (1) studies [Table 1]): no PROMs assessed surgical
Global 13 23 NA SF-36(8) complications or scar and wound healing domains as
part of included inpatient recovery studies.
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Table 3. Summary of Included Studies

Characteristic Value

Outpatient

No. of articles 515

No. of PROMs 201

Journal specialty, No. of articles
Obstetrics and gynecology 124
Psychiatry 126
Nursing 47
Medicine 47
Pediatrics 14
Anesthesia 11
Midwifery 24
Urogynecology surgery 43
Women's health and sex medicine 32
Other 47

Country of publication, No. of articles
United States 108
Australia 44
United Kingdom 38
Canada 26
Norway 23
Sweden 22
Japan 20
Italy 18
Iran 17
Taiwan 16
China 15
France 13
Brazil 10
Spain 12
Turkey 12
Other 121

Inpatient

No. of articles 58

No. of PROMs 73 (32 unique to

inpatient studies)

Journal specialty, No. of articles

Obstetrics and gynecology 10

Psychiatry 14

Nursing 10

Medicine

Pediatrics

Anesthesia

Midwifery

Urogynecology surgery

Women's health and sex medicine

Other
Country of publication

United States

v B O W » B N

Italy
United Kingdom
Turkey

A A A 0O

Taiwan

(continued)
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Table 3. Summary of Included Studies (continued)

Characteristic Value
Poland

Sweden
Japan
France
Israel

Germany

N NN W W w N

Brazil
Other 11
Not stated 2

Abbreviation: PROMSs, patient-reported outcome measures.

Discussion

The main finding from this scoping review is that there is heterogeneous use of PROMs to assess postpar-
tum recovery. Most of the included studies that used PROMs assessed psychosocial distress. Similar
PROMs were broadly used to assess recovery domains in both the inpatient and outpatient settings, with
the exception of the maternal-neonatal bonding, fatigue, and cognition domains, which were featured
more within inpatient studies. Measures of global recovery also differed among the outpatient and inpa-
tient studies (such as the ObsQoR-11 used to assess inpatient recovery?>>°). No PROMs were used to
assess outpatient cognition or inpatient surgical complications and scar or wound healing issues.

Defining postpartum outpatient recovery through identification of specific domains and PROMs
used is animportant first step toward phenotyping postpartum recovery. Having identified recovery
PROMs, further work is now needed to determine which of these instruments can best measure indi-
vidual recovery domains as well as global recovery. This assessment and recommendation can be made
through a series of systematic reviews of each recovery domain and psychometric evaluation of existing
PROMs, using COSMIN methods.™ Studies are required to determine whether existing PROMs can be
used effectively to measure recovery after different delivery modes, at different postpartum time points,
and within high-resource and low-resource settings. If measures are not available to assess specific re-
covery domains, or if they perform poorly in measures of validity, reliability, and responsiveness to
change, it may justify the development and validation of new PROMs specific to that domain of postpar-
tum recovery. Methods described by the Patient-Reported Outcome Measurement Information System
(PROMIS) group can be used to develop and validate anew PROM.3¢

The exponential increase in numbers of studies over time using PROMs to evaluate domains of
outpatient recovery suggests that this aspect of obstetric care is clinically important yet still
incompletely defined or understood. The interest in postpartum recovery across a breadth of
countries also suggests that research in this area is relevant to women residing in multiple cultures
and continents globally. The large number of PROMs available to measure psychological, psychiatric,
and psychosocial factors after childbirth is reassuring because psychiatric disease has consistently
been reported as a major factor associated with maternal mortality during the past 20 years. The UK
Confidential Enquiries into Maternal Deaths report found that psychiatric disorders, and suicide in
particular, were the leading cause of maternal deaths.3”® In the most recent MBRACE-UK (Mothers
and Babies: Reducing Risk through Audits and Confidential Enquiries Across the UK) report, maternal
suicide was reported as the fifth most common cause of women's deaths during pregnancy and was
reported as the leading cause of death during the first year after pregnancy.®®

The large number of PROMs available to assess symptoms of incontinence and prolapse may
reflect the potential association with quality of life, the benefits of early diagnosis, and options for
patient referral to physiotherapy and surgical subspecialties such as urogynecology, which may have
resulted in increased popularity of these PROMs among postpartum recovery studies. As previously
demonstrated by the paucity of recovery PROMs validated for use after cesarean delivery,'
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evaluation of available recovery outcome measures through this review has helped to identify
deficient areas. Although all domains are important, the low number of PROMs within some domains
may be associated with the limited treatment options. Problems with breastfeeding, for example,
may improve after input from a lactation consultant and pain may respond to pharmacotherapy.
However, many of the other domains with smaller numbers of PROMs, such as sleep and fatigue, may
have fewer therapeutic options available in the primary health care setting. The domains with fewer
PROMs may be considered to be aspects of postpartum recovery that are currently underexplored,
which may benefit from research to develop novel and effective interventions.

Thereis growing interest in applying PROMs to evaluate the performance of individual health care
professionals, as a tool to benchmark hospital performance and determine value-based reimbursement
for care delivered to patients." The lack of use of PROMs to guide obstetric care-related value-based
reimbursement may partly be owing to the absence of a robustly validated and reliable PROM for use in
this setting. Given the vast global expenditure on peripartum services and use of inpatient resources by
parturients, this population seems an obvious choice for implementing payment according to quality of
care delivered. Future work should focus on evaluating existing PROMs and developing new measures to
assess global outpatient quality of recovery as a marker of care delivered.

Limitations

This scoping review has several limitations. First, we screened only titles and abstracts of fully
published articles for validated PROMs, which may have resulted in the exclusion of several validated
PROMs. However, we think that this review provides a representative sample of PROMs used to
assess recovery after childbirth, as the numbers of included articles and PROMs were substantial.
Although the large number of included studies justifies our decision to adopt this approach, we were
restricted in terms of granularity of data extracted, as not all full articles were retrieved to determine
study and PROM quality. We acknowledge that recovery domain classification of PROMs is
subjective. Rather than formulating a separate classification system for inpatient-specific domains,
we used the outpatient domains of recovery to facilitate comparison of outpatient and inpatient
distribution of PROMs among recovery domains. This approach also allowed us to determine
whether an inpatient global recovery PROM could potentially be suitable for use in the outpatient
setting. Although author discussion yielded 12 recovery domains, it is possible that different domains
would emerge from concept elicitation interviews with key stakeholders such as patients,
obstetricians, and nurses. We appreciate that objective measures of recovery (determined by a
physician or health care professional) may also be effective at assessing recovery domains. For
example, only 2 PROMs assessing breastfeeding were reported in this scoping review, as we excluded

Figure 2. Cumulative Number of Publications Over Time Using Patient-Reported Outcome
Measures to Assess Outpatient and Inpatient Recovery After Childbirth

600+

500 @ Outpatient
Inpatient

400

300+

200+

Cumulative No. of publications

100

0lo—8————@

1979 1981 1983 1985 1987 1989 1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 2011 2013 2015 2017 2019
Year

[5 JAMA Network Open. 2020;3(5):e205540. doi:10.1001/jamanetworkopen.2020.5540 May 22,2020 9/12

Downloaded From: https://jamanetwork.com/ by Piergiorgio Gigliotti on 05/25/2020



JAMA Network Open | Obstetrics and Gynecology Review of PROMs Used to Assess Postpartum Recovery

objective measures of breastfeeding success such as the LATCH score."” To our knowledge, no
studies have compared PROMs with objective measures of different recovery domains.

Conclusions

Most PROMs identified in this review evaluated a single domain of recovery. This finding emphasizes
the need to develop a measure that comprehensively assesses the multiple domains of postpartum
recovery. Future research should focus on obtaining clinician and patient input on the symptoms and
concerns viewed as most important to assess during recovery. The results of this review can be used
to develop a conceptual framework to guide the development of a comprehensive measure of
recovery that includes the most important domains. Further research is also needed to evaluate the
quality of available PROMSs and determine the best tool to measure each domain and global
postpartum recovery.

ARTICLE INFORMATION
Accepted for Publication: March 15, 2020.

Published: May 22, 2020. doi:10.1001/jamanetworkopen.2020.5540

Open Access: This is an open access article distributed under the terms of the CC-BY License. © 2020 Sultan P et al.
JAMA Network Open.

Corresponding Author: Pervez Sultan, MBChB, MD(Res), Department of Anesthesia and Perioperative Medicine,
Stanford University School of Medicine, 300 Pasteur Dr, Stanford, CA 94305 (psultan@stanford.edu).

Author Affiliations: Stanford University School of Medicine, Stanford, California (Sultan, Athar, Guo, Carvalho);
Department of Anesthesia, Mercyhealth, Rockford, lllinois (Sadana); Department of Anesthesia, University of
Arkansas for Medical Sciences, Little Rock (Sharawi, Blake); Anaesthetic Service, Guy's and St Thomas National
Health Service Foundation Trust, London, United Kingdom (El-Boghdadly); The Anaesthetic Department, King's
College London, London, United Kingdom (El-Boghdadly); Anaesthetics Department, University College London
Hospital, London, United Kingdom (Falvo, Ciechanowicz); Department of Anaesthesia, Watford General Hospital,
Watford, United Kingdom (Shah); Department of Medical Social Sciences, Feinberg School of Medicine,
Northwestern University, Chicago, lllinois (Jensen, Cella); Department of Obstetrics and Gynecology, Stanford
University School of Medicine, Stanford, California (EI-Sayed).

Author Contributions: Dr Sultan had full access to all of the data in the study and takes responsibility for the
integrity of the data and the accuracy of the data analysis.

Concept and design: Sultan, Sharawi, EI-Boghdadly, EI-Sayed, Carvalho.

Acquisition, analysis, or interpretation of data: Sultan, Sadana, Sharawi, Blake, EI-Boghdadly, Falvo, Ciechanowicz,
Athar, Shah, Guo, Jensen, Cella, Carvalho.

Drafting of the manuscript: Sultan, Sadana, Blake, Athar, Shah, Jensen, Carvalho.

Critical revision of the manuscript for important intellectual content: Sultan, Sharawi, Blake, El-Boghdadly, Falvo,
Ciechanowicz, Athar, Guo, Jensen, El-Sayed, Cella, Carvalho.

Statistical analysis: Sultan, Sadana, Athar, Shah, Guo, Cella.
Administrative, technical, or material support: Sultan, Sadana, Blake, EI-Boghdadly, Falvo, Athar, Carvalho.
Supervision: Sultan, El-Boghdadly, Falvo, Carvalho.

Conflict of Interest Disclosures: Dr El-Boghdadly reported receiving grants from Fisher & Paykel Healthcare Ltd;
live demonstration and speaker’s fees from GE Healthcare; and consulting fees from Ambu outside the submitted
work. Dr Cella reported receiving personal fees from Pfizer and Novartis outside the submitted work; and serving
as president of FACIT.org. No other disclosures were reported.

Funding/Support: This study was internally funded by the Stanford University School of Medicine.

Role of the Funder/Sponsor: The funding source had no role in the design and conduct of the study; collection,
management, analysis, and interpretation of the data; preparation, review, or approval of the manuscript; and
decision to submit the manuscript for publication.

[5 JAMA Network Open. 2020;3(5):e205540. doi:10.1001/jamanetworkopen.2020.5540 May 22,2020 10/12

Downloaded From: https://jamanetwork.com/ by Piergiorgio Gigliotti on 05/25/2020


https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamanetworkopen.2020.5540&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2020.5540
https://jamanetwork.com/journals/jamanetworkopen/pages/instructions-for-authors#SecOpenAccess/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2020.5540
mailto:psultan@stanford.edu

JAMA Network Open | Obstetrics and Gynecology Review of PROMs Used to Assess Postpartum Recovery

REFERENCES
1. Central Intelligence Agency. The world factbook. Published 2018. Accessed September 26, 2019. https://www.
cia.gov/library/publications/the-world-factbook/geos/xx.html#field-anchor-people-and-society-birth-rate

2. Wilson RD, Caughey AB, Wood SL, et al. Guidelines for antenatal and preoperative care in cesarean delivery:
Enhanced Recovery After Surgery Society recommendations (part 1). Am J Obstet Gynecol. 2018;219(6):523.e1-
523.e15. doi:10.1016/j.ajog.2018.09.015

3. Caughey AB, Wood SL, Macones GA, et al. Guidelines for intraoperative care in cesarean delivery: Enhanced
Recovery After Surgery Society Recommendations (part 2). Am J Obstet Gynecol. 2018;219(6):533-544. doi:10.
1016/j.3j0g.2018.08.006

4. Macones GA, Caughey AB, Wood SL, et al. Guidelines for postoperative care in cesarean delivery: Enhanced
Recovery After Surgery (ERAS) Society recommendations (part 3). Am J Obstet Gynecol. 2019;221(3):247.el-
247.€9.doi:10.1016/j.ajog.2019.04.012

5. BollagL, Tiouririne M, Lim G, et al. Society for Obstetric Anesthesia and Perinatology (SOAP) enhanced recovery
after cesarean (ERAC) consensus statement. Published May 23, 2019. Accessed March 11, 2020. https://soap.org/
education/provider-education/member-erac-consensus-statement-5-23-19-2/

6. Komatsu R, Carvalho B, Flood PD. Recovery after nulliparous birth: a detailed analysis of pain analgesia and
recovery of function. Anesthesiology. 2017;127(4):684-694. doi:10.1097/ALN.OO00000000001789

7. Myles PS, Weitkamp B, Jones K, Melick J, Hensen S. Validity and reliability of a postoperative quality of recovery
score: the QoR-40. Br J Anaesth. 2000;84(1):11-15. doi:10.1093/oxfordjournals.bja.a013366

8. Stark PA, Myles PS, Burke JA. Development and psychometric evaluation of a postoperative quality of recovery
score: the QoR-15. Anesthesiology. 2013;118(6):1332-1340. doi:10.1097/ALN.Ob013e318289b84b

9. Kleif J, Waage J, Christensen KB, Gogenur |. Systematic review of the QoR-15 score, a patient-reported outcome
measure measuring quality of recovery after surgery and anaesthesia. Br J Anaesth. 2018;120(1):28-36. doi:10.
1016/j.bja.2017.11.013

10. Myles PS, Myles DB, Galagher W, Chew C, MacDonald N, Dennis A. Minimal clinically important difference for
three quality of recovery scales. Anesthesiology. 2016;125(1):39-45. doi:10.1097/ALN.O000000000001158

11. Street A, Gutacker N, Bojke C, Devlin N, Daidone S. Variations in outcome and costs among NHS providers for
common surgical procedures: econometric analyses of routinely collected data. Health Services and Delivery
Research. 2014;2(1):1-89. doi:10.3310/hsdr02010

12. Sharawi N, Klima L, Shah R, Blake L, Carvalho B, Sultan P. Evaluation of patient-reported outcome measures of
functional recovery following caesarean section: a systematic review using the Consensus-based Standards for
the Selection of Health Measurement Instruments (COSMIN) checklist. Anaesthesia. 2019;74(11):1439-1455. doi:
10.1111/anae. 14807

13. Tricco AC, Lillie E, Zarin W, et al. PRISMA Extension for Scoping Reviews (PRISMA-ScR): checklist and
explanation. Ann Intern Med. 2018;169(7):467-473. doi:10.7326/M18-0850

14. Mokkink L, Prinsen C, Patrick D, et al. COSMIN Methodology for Systematic Reviews of Patient-Reported
Outcome Measures (PROMs) User Manual. Published February 2018. Accessed March 11, 2020. https://www.cosmin.
nl/wp-content/uploads/COSMIN-syst-review-for-PROMs-manual_version-1_feb-2018.pdf

15. Craig D, Carli F. Bromage Motor Blockade score—a score that has lasted more than a lifetime. Can J Anaesth.
2018;65(7):837-838. doi:10.1007/s12630-018-1101-7

16. Devlin JW, Boleski G, Mlynarek M, et al. Motor Activity Assessment Scale: a valid and reliable sedation scale for
use with mechanically ventilated patients in an adult surgical intensive care unit. Crit Care Med. 1999;27(7):
1271-1275. doi:10.1097/00003246-199907000-00008

17. Jensen D, Wallace S, Kelsay P. LATCH: a breastfeeding charting system and documentation tool. J Obstet
Gynecol Neonatal Nurs.1994;23(1):27-32. doi:10.1111/j.1552-6909.1994.tb01847.x

18. Ouzzani M, Hammady H, Fedorowicz Z, Elmagarmid A. Rayyan—a web and mobile app for systematic reviews.
Syst Rev. 2016;5(1):210. doi:10.1186/s13643-016-0384-4

19. Cox JL, Holden JM, Sagovsky R. Detection of postnatal depression: development of the 10-item Edinburgh
Postnatal Depression Scale. Br J Psychiatry. 1987;150:782-786. doi:10.1192/bjp.150.6.782

20. Gaudry E, Vagg P, Spielberger CD. Validation of the State-Trait Distinction in Anxiety Research. Multivariate
Behav Res. 1975;10(3):331-341. doi:10.1207/s15327906mbr1003_6

21. Horowitz M, Wilner N, Alvarez W. Impact of Event Scale: a measure of subjective stress. Psychosom Med. 1979;
41(3):209-218. doi:10.1097/00006842-197905000-00004

[5 JAMA Network Open. 2020;3(5):e205540. doi:10.1001/jamanetworkopen.2020.5540 May 22,2020 1/12

Downloaded From: https://jamanetwork.com/ by Piergiorgio Gigliotti on 05/25/2020


https://www.cia.gov/library/publications/the-world-factbook/geos/xx.html#field-anchor-people-and-society-birth-rate
https://www.cia.gov/library/publications/the-world-factbook/geos/xx.html#field-anchor-people-and-society-birth-rate
https://dx.doi.org/10.1016/j.ajog.2018.09.015
https://dx.doi.org/10.1016/j.ajog.2018.08.006
https://dx.doi.org/10.1016/j.ajog.2018.08.006
https://dx.doi.org/10.1016/j.ajog.2019.04.012
https://soap.org/education/provider-education/member-erac-consensus-statement-5-23-19-2/
https://soap.org/education/provider-education/member-erac-consensus-statement-5-23-19-2/
https://dx.doi.org/10.1097/ALN.0000000000001789
https://dx.doi.org/10.1093/oxfordjournals.bja.a013366
https://dx.doi.org/10.1097/ALN.0b013e318289b84b
https://dx.doi.org/10.1016/j.bja.2017.11.013
https://dx.doi.org/10.1016/j.bja.2017.11.013
https://dx.doi.org/10.1097/ALN.0000000000001158
https://dx.doi.org/10.3310/hsdr02010
https://dx.doi.org/10.1111/anae.14807
https://dx.doi.org/10.7326/M18-0850
https://www.cosmin.nl/wp-content/uploads/COSMIN-syst-review-for-PROMs-manual_version-1_feb-2018.pdf
https://www.cosmin.nl/wp-content/uploads/COSMIN-syst-review-for-PROMs-manual_version-1_feb-2018.pdf
https://dx.doi.org/10.1007/s12630-018-1101-7
https://dx.doi.org/10.1097/00003246-199907000-00008
https://dx.doi.org/10.1111/j.1552-6909.1994.tb01847.x
https://dx.doi.org/10.1186/s13643-016-0384-4
https://dx.doi.org/10.1192/bjp.150.6.782
https://dx.doi.org/10.1207/s15327906mbr1003_6
https://dx.doi.org/10.1097/00006842-197905000-00004

JAMA Network Open | Obstetrics and Gynecology Review of PROMs Used to Assess Postpartum Recovery

22. Symon A, Downe S, Finlayson KW, Knapp R, Diggle P; SHIP trial team. The feasibility and acceptability of using
the Mother-Generated Index (MGI) as a patient reported outcome measure in a randomised controlled trial of
maternity care. BMC Med Res Methodol. 2015;15(100):100. doi:10.1186/512874-015-0092-0

23. Fawcett J, Tulman L, Myers ST. Development of the inventory of functional status after childbirth. J Nurse
Midwifery.1988;33(6):252-260. doi:10.1016/0091-2182(88)90080-8

24. Barkin JL, Wisner KL, Bromberger JT, Beach SR, Terry MA, Wisniewski SR. Development of the Barkin Index of
Maternal Functioning. J Womens Health (Larchmt). 2010;19(12):2239-2246. doi:10.1089/jwh.2009.1893

25. Sheil EP, Bull MJ, Moxon BE, et al. Concerns of childbearing women: a Maternal Concerns Questionnaire as an
assessment tool. J Obstet Gynecol Neonatal Nurs. 1995;24(2):149-155. doi:10.1111/j.1552-6909.1995.tb02457.x

26. Hill PD, Aldag JC, Hekel B, Riner G, Bloomfield P. Maternal Postpartum Quality of Life Questionnaire. J Nurs
Meas. 2006;14(3):205-220. doi:10.1891/jnm-v14i3a005

27. HuangK, TaoF, Liu L, Wu X. Does delivery mode affect women's postpartum quality of life in rural China? J Clin
Nurs. 2012;21(11-12):1534-1543. doi:10.1111/j.1365-2702.2011.03941.x

28. Maloni JA, Park S. Postpartum symptoms after antepartum bed rest. J Obstet Gynecol Neonatal Nurs. 2005;
34(2):163-171. doi:10.1177/0884217504274416

29. Ciechanowiczs, Setty T, Robson E, et al. Development and evaluation of an obstetric quality-of-recovery score
(ObsQoR-11) after elective caesarean delivery. Br J Anaesth. 2019;122(1):69-78. doi:10.1016/j.bja.2018.06.011

30. Persson EK, Dykes AK. Important variables for parents' postnatal sense of security: evaluating a new Swedish
instrument (the PPSS instrument). Midwifery. 2009;25(4):449-460. doi:10.1016/j.midw.2007.08.001

31. Senol DK, Aslan E. The effects of cold application to the perineum on pain relief after vaginal birth. Asian Nurs
Res (Korean Soc Nurs Sci). 2017;11(4):276-282. Korean Soc Nurs Sci. doi:10.1016/j.anr.2017.11.001

32. Hobson JA, Slade P, Wrench IJ, Power L. Preoperative anxiety and postoperative satisfaction in women
undergoing elective caesarean section. Int J Obstet Anesth. 2006;15(1):18-23. doi:10.1016/}.ij0a.2005.05.008

33. Bull MJ. Change in concerns of first-time mothers after one week at home. JOGN Nurs. 1981;10(5):391-394.
doi:10.1111/j.1552-6909.1981.tb00691.x

34. Fishbein EG, Burggraf E. Early postpartum discharge: how are mothers managing? J Obstet Gynecol Neonatal
Nurs. 1998;27(2):142-148. doi:10.1111/j.1552-6909.1998.tb02604.x

35. Ciechanowicz S, Howle R, Heppolette C, Nakhjavani B, Carvalho B, Sultan P. Evaluation of the Obstetric
Quality-of-Recovery score (ObsQoR-11) following non-elective caesarean delivery. Int J Obstet Anesth. 2019;
39:51-59. doi:10.1016/j.ijoa.2019.01.010

36. HealthMeasures. PROMIS instrument development and validation scientific standards version 2.0. Revised
May 2013. Accessed March 3, 2020. http://www.healthmeasures.net/images/PROMIS/PROMISStandards_Vers2.0_
Final.pdf

37. Lewis G, Drife J, Botting B. Why Mothers Die 1997-1999: The Fifth Report of the Confidential Enquiry Into
Maternal Deaths in the United Kingdom. RCOG Press; 2001.

38. Lewis G. Why Mothers Die 2000-2002: The Sixth Report of the Confidential Enquiries Into Maternal Deaths in
the United Kingdom. RCOG Press; 2004.

39. Knight M, Bunch K, Tuffnell D, et al, eds. Saving lives, improving mothers’ care—lessons learned to inform
maternity care from the UK and Ireland confidential enquiries into maternal deaths and morbidity 2014-16.
Published November 2018. Accessed March 11, 2020. https://www.npeu.ox.ac.uk/downloads/files/mbrrace-uk/
reports/MBRRACE-UK%20Maternal%20Report%202018%20-%20Web%20Version.pdf

SUPPLEMENT.

eMethods 1. Literature Search Strategy

eMethods 2. Development of Outpatient Recovery Domains (Adapted From Functional Recovery Domains
Previously Described by Sharawi et al.')

eResults. References for the 515 Studies That Utilized Patient-Reported Outcome Measures (PROMs) to Evaluate
Outpatient Recovery

eTable 1. Most Frequently Utilized Patient-Reported Outcome Measures (PROMs) Among All Included (Outpatient
and Inpatient) Studies

eTable 2. Classification of 201 Patient-Reported Outcome Measures (PROMs) Used to Evaluate Outpatient
Recovery Following Childbirth According to Domains

eTable 3. Summary of 73 Patient-Reported Outome Measures (PROMs) Used to Evaluate Inpatient Recovery
Following Childbirth

[5 JAMA Network Open. 2020;3(5):e205540. doi:10.1001/jamanetworkopen.2020.5540 May 22,2020 12/12

Downloaded From: https://jamanetwork.com/ by Piergiorgio Gigliotti on 05/25/2020


https://dx.doi.org/10.1186/s12874-015-0092-0
https://dx.doi.org/10.1016/0091-2182(88)90080-8
https://dx.doi.org/10.1089/jwh.2009.1893
https://dx.doi.org/10.1111/j.1552-6909.1995.tb02457.x
https://dx.doi.org/10.1891/jnm-v14i3a005
https://dx.doi.org/10.1111/j.1365-2702.2011.03941.x
https://dx.doi.org/10.1177/0884217504274416
https://dx.doi.org/10.1016/j.bja.2018.06.011
https://dx.doi.org/10.1016/j.midw.2007.08.001
https://dx.doi.org/10.1016/j.anr.2017.11.001
https://dx.doi.org/10.1016/j.ijoa.2005.05.008
https://dx.doi.org/10.1111/j.1552-6909.1981.tb00691.x
https://dx.doi.org/10.1111/j.1552-6909.1998.tb02604.x
https://dx.doi.org/10.1016/j.ijoa.2019.01.010
http://www.healthmeasures.net/images/PROMIS/PROMISStandards_Vers2.0_Final.pdf
http://www.healthmeasures.net/images/PROMIS/PROMISStandards_Vers2.0_Final.pdf
https://www.npeu.ox.ac.uk/downloads/files/mbrrace-uk/reports/MBRRACE-UK%20Maternal%20Report%202018%20-%20Web%20Version.pdf
https://www.npeu.ox.ac.uk/downloads/files/mbrrace-uk/reports/MBRRACE-UK%20Maternal%20Report%202018%20-%20Web%20Version.pdf

