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ABSTRACT

Background: Few robust scoring tools exist to assess recovery following caesarean delivery (CD). We evaluated a new obstetric
quality of recovery score (ObsQoR-11, initially formulated for elective CD) following non-elective CD.

Methods: ObsQoR-11 questionnaires were completed by women at day one post non-elective CD. Convergent validity was
assessed by correlation of ObsQoR-11 with a 100 mm numerical rating scale (NRS) of general health status; discriminant validity
by correlation with good vs poor recovery (NRS of >70 vs <70 mm, respectively); and content validity by correlation with length
of stay (LOS), CD category, parity, gestation, previous CD, duration, blood loss, haemoglobin, age and body mass index. Cron-
bach’s alpha, inter-item, split-half and test-retest correlation assessed reliability. Feasibility was tested by recruitment rate and
time for ObsQoR-11 completion.

Results: One hundred women completed ObsQoR-11 at 24 h and 20 women repeated it at 25 h. ObsQoR-11 correlated strongly
with NRS (r =0.72 [95% CI 0.61 to 0.81], P <0.0001); discriminated well between good versus poor recovery (median [IQR] score
97 [86.5-101] vs 64 [50.5-78.5], P <0.0001); correlated to LOS (r = —0.24 [—0.42 to —0.04], P=0.02) and parity (r = 0.24 [0.04 to
0.42], P=0.02). Reliability was acceptable: Cronbach’s alpha 0.75; inter-item correlation >0.15; split-half reliability 0.96; and intra-
class correlation >0.6; no floor or ceiling effects. One hundred percent completed the ObsQoR-11 (median [IQR] completion time
117 [89-156] s).

Conclusions: ObsQoR-11 is valid and reliable in assessing recovery after non-elective CD. Further research should assess gener-
alisability and use following vaginal delivery.

© 2019 Elsevier Ltd. All rights reserved.
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Introduction six weeks and six months),® are examples of multi-
dimensional recovery scoring tools that have been used
Caesarean delivery (CD) is one of the most frequently ~ following CD. Although they can evaluate postopera-

performed surgical procedures worldwide. However, tive recovery by measuring key patient-reported
quality of recovery scoring tools for this patient popula-  recovery domains,”'” none was developed or validated
tion are limited. Recovery after surgery is a multi- in obstetric patients following CD. The EuroQol-5D
dimensional process but many prospective studies eval- ~ has been used in this context at 24 h'! and at

uating post-partum recovery use single-dimensional 12 months,'” but has not been validated in the obstetric
outcome measures, such as visual analogue scale pain  setting. These scoring tools also neglect items such as
scores. * These outcome measures, although quick  the ability to care for the newborn child, which is
and easy to assess, do not provide a holistic indication  indicative of good recovery and necessary to permit dis-
of patient-reported functional recovery.” The QoR-40  charge from the postnatal ward. Finally, recovery tools
(at 24 h),” QoR-15 (at 12 and 24 h),° EuroQol-5D (at ~ which include assessment of recovery from anaesthesia
24-48 h)7 and Short Form Health Survey (SF-36 at utilise items specific to recovery from general, rather
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tool for use following CD, to quantify standards of post-
operative recovery. The Obstetric Quality-of-Recovery
Score (ObsQoR-11) has recently been formulated to
evaluate recovery in the first 24 h following elective
CD."” Patient-reported recovery items were initially
selected from the QoR-40 scoring tool,'* and following
expert evaluation obstetric-specific items were added.
Stakeholders subsequently selected and ranked items
considered of greatest importance for testing in women
undergoing elective CD. This identified the strongest
performing recovery items and permitted evaluation of
the scoring tool through its correlation with other mea-
sures of recovery such as global health status and length
of hospital stay (LOS). The development study on elec-
tive CD patients suggests that ObsQoR-11 is a promis-
ing tool for elective surgery: ObsQoR-11 correlated
with global health status at 24 h post CD, was negatively
correlated to LOS and performed well in measures of
reliability and feasibility.'”

The ObsQoR-11 may be used to aid early identifica-
tion of patients at risk of prolonged hospital stay. Clin-
ically, ObsQoR-11 scores may assist clinical decision-
making regarding requirement for senior review, aid
evaluation of functional recovery, readiness for dis-
charge on day one post-partum as part of enhanced
recovery programmes and may be used as a quality
improvement tool, which may help improve patient
experience following obstetric surgery.

Validation of the ObsQoR-11 following non-elective
CD could increase its scope for widespread adoption.
This study aimed to evaluate the ObsQoR-11 following
non-elective CD by testing validity, reliability, clinical
acceptability and feasibility in this setting.

Methods

A prospective observational study of term women under-
going non-elective CD (Royal College of Obstetricians
and Gynaecologist’s classification of urgency category
1, 2 and 3),15 was conducted between November 2017
and March 2018 at University College London Hospital,
UK. The local research office designated the study as ser-
vice evaluation and it was therefore exempt from research
ethics committee approval, consistent with a previous
study performed at our institution.” The ObsQoR-11
questionnaire (with the same questions as previously
published,'” but using a modified layout with additional
stylised faces to make it simpler to understand based on
patient feedback) (Fig. 1), was completed by women
24 h after the documented end of surgery (and 20% of
these women also completed the questionnaire at 25 h).

Women were included if they underwent non-elective
CD under neuraxial anaesthesia at >37 weeks’ gesta-
tional age. Women were excluded if they were less than
18 years-of-age, refused to participate or were unable to
read or understand written English.

Over the study period, recruitment days corre-
sponded to investigator availability. No patient was
awoken during the night and so recruitment was limited
to non-elective CDs performed during daytime working
hours (08:00-18:00); outside of these hours, women were
indirectly excluded. Three investigators interviewed the
women: (R.H, C.H and B.N), none was involved in clin-
ical care. Baseline demographic and clinical data were
collected at the time of enrolment for descriptive pur-
poses. Women were approached whilst on the postnatal
ward at 24 (£2) h after surgery and asked to complete
the ObsQoR-11 questionnaire.

The questionnaire asked women to rate each recovery
item with an 1l-point numerical Likert scale
(0 = strongly negative; 10 = strongly positive; Fig. 1).
During the interview, women were also asked to measure
their general health status using a global health numerical
rating scale (NRS) represented by a 100 mm line marked
at each end with anchors, ‘worst imaginable health state’
to ‘best imaginable health state’ and with ‘sad’ or ‘happy’
stylised representations of faces (Fig. 1). The investigator
confirmed patient understanding of these statements. A
subset of women were also asked to repeat the
ObsQoR-11 questionnaire and global health NRS at
25h postoperatively to test reliability;'’ these women
were randomly chosen by the investigator.

Our institutional neuraxial anaesthesia regimen
includes intrathecal administration of hyperbaric bupi-
vacaine 12-14 mg with diamorphine 300 pg via either a
single-shot spinal or combined spinal-epidural tech-
nique. If an epidural top-up was performed, up to
20 mL lignocaine 2% with adrenaline 1:200 000 and fen-
tanyl 100 pg or diamorphine 3 mg was administered.
Our standard anaesthetic protocol was followed for all
women who completed the ObsQoR-11 scoring tool.
For postoperative analgesia, women received regular
paracetamol 1 g and ibuprofen 400 mg four times daily
unless contraindicated, and for breakthrough pain as
required oral morphine 20 mg four-hourly on the day
of surgery and dihydrocodeine 30 mg six-hourly from
day one postoperatively. Intravenous ondansetron 4—
8 mg and cyclizine 50 mg eight-hourly as required were
also prescribed unless contraindicated.

The primary aim of the study was to test the validity
of the ObsQoR-11 following non-elective CD. This was
achieved by the following:

(a) Validity as a measure of accuracy. The ObsQoR-
11 was assessed by two subtypes of construct validity:
convergent and discriminant validity; and by content
validity, as outlined. For convergent validity the
ObsQoR-11 scores at 24 and 25h were correlated to
100-mm NRS assessment of global health status at the
same times. For discriminant validity a comparison
was made between the 24 h ObsQoR-11 scores of
women who had a ‘good’ or ‘poor’ postoperative
recovery, defined by global NRS assessment scores of
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ObsQoR-11 Questionnaire

24 Hour Questionnaire

Study ID:

Date: Time:

How have you been feeling in the last 24 hours?
(0 to 10, where: 0 = very poor and 10 = excellent)

Strongly agree — - - - - - Strongly disagree

0o | 1 2 |3 | 4|5 | 6| 7| 8| 9|10

1 | I have had moderate pain OOl O|O|OlO|OlOlO|l0O|0O
2 | I have had severe pain OOl OO OlO|OlOlO|l0O|0O
3 | I have had nausea or vomiting OOl O|O|OlO|IO0] OO 0O]0O
4 | I have been feeling dizzy OO0 O|O|O|O| OO0 0O
5 | I have had shivering O|OlO|lO|]OlO|O|O|lO|l0O|0O
Strongly disagree - - > - - ->Strongly Agree

0| 1 2 |3 | 4|5 |6 | 7| 8| 9|10

6 | 1 have been comfortable OOl OO0l O|O]OlO|l0O|0O
7 | 1am able to mobiliseindependently | O | O | O | O | O O[O O] O OO
8 | I can hold baby without assistance O|lOlO|O|O|lOlOlO|lOlO1O
" L cs:::; ::sg/enurse my baby without ololololololololololo
10| hygrenanotiet oo o|lo|lo|o|o|o|lo|olO|0O|O
11 | 1feel in control Ol OlO|OlO|O|lO|lOl0Ol0O|0O

Worse imaginable

@ [ 1 1 | |

| | | | Best imaginable

health state

health state

Please mark with a cross on the scale above how you have been feeling in the last 24 hours

Time to complete:

Fig. 1
Brunnen)

>70 versus <70 mm at 24 h, respectively. For content
validity the correlation between ObsQoR-11 score and
LOS (number of nights), age (<30 years versus
>35 years), body mass index (BMI), parity, gestational
age, gestation (singleton versus multiple), previous
CD, urgency of surgery (category 1-3), duration of sur-

Modified ObsQoR-11 survey instrument and Global Health NRS. NRS: numerical rating scale (revised by Dr Derek

gery, estimated blood loss during surgery (<500 mL ver-
sus >1L), pre- and post-operative haemoglobin
concentration, and change in haemoglobin concentra-
tion (preoperative to postoperative day one was anal-
ysed). These outcomes were selected on the basis of
previous studies demonstrating a relationship and bio-
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logical plausibility. Given the well-established increase
in peri-operative risk with advancing maternal age and
high BMI,'®"” we hypothesised that these could nega-
tively correlate with quality of recovery. Women with
a previous delivery might report a better ObsQoR-11
score due to experience with the post-partum period.
We also hypothesised that women with a multiple gesta-
tion pregnancy would have a poorer ObsQoR-11 score
due to a higher incidence of complications and greater
requirement for nursing and childcare compared with
singleton pregnancy.'® In addition, we predicted poorer
recovery at 24 h associated with an extended duration of
surgery and greater blood loss or change in haemoglo-
bin concentration, as demonstrated in the obstetric
and non-obstetric literature.'®'”

(b) Reliability as a measure of consistency of the
ObsQoR-11 (which refers to the agreement between
multiple items, with internal consistency gauging how
well a test measures what it is intended to measure)
was assessed by evaluating: (1) Internal consistency
using Cronbach’s alpha, inter-item correlation tests
and split-half reliability (evaluation of the correlation
between random split segments of ObsQoR-11 items).
(2) The test-retest reliability in a subset of women who
were asked to repeat the questionnaire 30-60 min later
(at 25h), allowing correlation to 24 h responses. (3)
The floor and ceiling effects by evaluating whether
<15% respondents achieved either the highest (110) or
lowest possible score (0).

(¢) Acceptability and feasibility were assessed by eval-
uating: (1) Recruitment rate as determined by the percent-
age of women agreeing to complete the scoring tool; (2)
The successful completion rate, by recording the number
of correctly completed ObsQoR-11 forms, without miss-
ing data; (3) The time taken to complete the ObsQoR-
11 tool, measured using a stopwatch and recorded by
the investigator. (this was not disclosed to the patient.)

The sample size calculation was guided by previous
studies, as power calculation is not reliable for correla-
tion analysis.'” Data are presented as mean (SD), med-
ian [interquartile range (IQR)], number (%), and 95%
confidence intervals (CI) as appropriate. Continuous
data were tested for normality using the Shapiro-Wilk
normality test; all percentages were rounded up to the
nearest integer. Correlations between ObsQoR-11 items
and global health NRS scores were determined using
Spearman rank correlation coefficients (r). Non-
parametric data were compared using the Wilcoxon
signed-rank test. Internal consistency was measured
with Cronbach’s alpha® and split-half reliability.
Test-retest reliability was measured by intra-class corre-
lation coefficient (ICC). The Kruskal-Wallis test was
used as a non-parametric method to compare modes
of anaesthesia. Statistical analysis was performed using
GraphPad Prism (7.0, U.S.A). The null hypothesis was
rejected if the two-tailed P-value was <0.05.

Results

During the study period, 100 women were recruited. All
completed the ObsQoR-11 questionnaire at 24 h postop-
eratively and 20 of these women repeated it at 25 h.
There were no incomplete or missing data and no exclu-
sions from analysis. Clinical characteristics of the
women and their CDs are presented in Table 1.

Table 1 Summary of demographic and clinical character-
istics of women completing the ObsQoR-11 questionnaire

Age (y)
Mean + SD 33.1+£5.0
Range 18-44

Body mass index

Median (IQR) 23.3 (21.5-26.5)

Range 17-42
Parity
0 72
1 19
2 5
3 2
>4 2
Gestation
Single 97
Multiple 3
Length of hospital stay (nights)
Median (IQR) 3(2-4)
Range 1-8
Pre-existing medical conditions (%)
Respiratory 12
Cardiovascular 0
Neurological 2
Endocrine 16
Haematological 3
Musculoskeletal 3
Psychiatric 4
Other 2
Category of emergency CD (%)
1 19
2 51
3 30
Obstetric indication for CD (%)
Pathological CTG 35
Failure to progress 25
Previous CD 17
Breech 13
Failed IOL 8
Pre-eclampsia 1
Uncontrolled DM 1
Previous CD (%)
Yes 17
No 83
Anaesthesia technique (%)
Epidural top-up 40
Single-shot spinal 55
Combined spinal-epidural 5

n=100; IQR: interquartile range; SD: standard deviation; CD:
caesarean delivery; CTG: cardiotocogaph; IOL: induction of labour;
DM: diabetes mellitus
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ObsQoR-11 scores at 24 h correlated with global
health NRS scores at 24 h (Spearman r=0.72 (95%
CI 0.61 to 0.81); P <0.0001). Individual item correlation
to global health score is demonstrated in Table 2. The
ObsQoR-11 scores differed significantly for women
who had a ‘good’ or ‘poor’ postoperative recovery.
ObsQoR-11 data were not normally distributed. Median
[IQR] ObsQoR-11 scores at 24 h were 97 [86.5-101] for
‘good’ recovery versus 64 [50.5-78.5] for ‘poor’ recovery
(P <0.0001)."°

Median [IQR] LOS for women in the study was three
nights” * with a range of one to eight nights (Table 1).
The ObsQoR-11 scores at 24 h had a weak negative cor-
relation with LOS, (r=-0.24; CI —-0.42 to —0.04;
P=0.02), suggesting that higher scores were associated
with a reduced LOS. There was a weak positive correla-
tion of scores with parity (r =0.24; CI 0.04 to 0.42;
P=0.02), but no significant correlation with other clini-
cal characteristics (Table 3). There were no differences in

scores for women with blood loss <500 mL versus blood
loss >1 L (median 78 vs 71.5, P=0.51), or maternal age
<30 years vs >35years (median 79 vs. 77, P=0.59).
There was no significant difference in the median scores
for modality of anaesthesia used (epidural top-up, spinal
or combined spinal-epidural: 72.5, 83, 92 respectively,
P=0.10), or for category of non-elective CD (1, 2 or 3:
69.5, 75.5, 86.5 respectively; P=0.09).

Internal consistency measured using Cronbach’s
alpha was 0.75. The inter-item correlation matrix for
ObsQoR-11 is outlined in Table 4. Inter-item correla-
tions were mostly r > 0.15, a good indicator of consis-
tency. Split-half reliability with Spearman Brown
adjustment (which measures the extent to which all parts
of the test contribute equally to the desired measure-
ment) was 0.96, implying an equal contribution from
all items. Test-retest reliability (represented by intra-
class correlation coefficient) of the ObsQoR-11 score
demonstrated an r; of >0.62 (range 0.62-0.98) for all

Table 2 Summary of correlations of ObsQoR-11 items to global health numerical rating scale

ObsQoR-11 Item Correlation to global health NRS score” P-value
Spearman r (95% CI)

Moderate pain 0.32 (0.12 to 0.49) 0.0014

Severe pain 0.51 (0.34 to 0.65) <0.0001
Nausea or vomiting 0.41 (0.22 to 0.56) <0.0001
Dizzy 0.35 (0.16 to 0.52) 0.0003

Shivering 0.42 (0.24 to 0.57) <0.0001
Comfortable 0.54 (0.38 to 0.67) <0.0001
Mobilise independently 0.54 (0.38 to 0.67) <0.0001
Able to hold baby 0.41 (0.23 to 0.56) <0.0001
Able to nurse/feed baby 0.44 (0.26 to 0.59) <0.0001
Able to take care of personal hygiene 0.53 (0.36 to 0.66) <0.0001
Feeling in control 0.58 (0.44 to 0.71) <0.0001

“Global health numerical rating scale (NRS), represented as a 100 mm line, marked at each end with anchors ‘worst imaginable health state’; to

‘best imaginable health state’ and with ‘sad’ or ‘happy’ stylised representations of faces.

Table 3 Summary of correlations of clinical characteristics to ObsQoR-11 score

Clinical characteristic Correlation to ObsQoR-11 P-value
Spearman r (95% CI)
LOS —0.24 (—0.42 to —0.04) 0.02
Parity 0.24 (0.04 to 0.42) 0.02
Gestational age —0.08 (—0.28 to 0.12) 0.42
Gestation (singleton vs twins) 0.11 (-0.9 to 0.31) 0.27
Maternal age 0.07 (—=0.13 to 0.27) 0.46
BMI —0.11 (=0.32 to 0.10) 0.28
Category of CD 0.14 (—0.07 to 0.23) 0.78
Previous CD 0.08 (—0.12 to 0.28) 0.43
Duration of surgery —0.02 (—=0.10 to 0.31) 0.28
Blood loss —0.08 (—0.28 to 0.12) 0.42
Pre Hb 0.14 (—0.07 to 0.33) 0.17
Post Hb 0.08 (—0.13 to 0.28) 0.45
Change in Hb —0.09 (—0.29 to 0.12) 0.39

LOS: length of hospital stay (number of nights); BMI: body mass index; CD: caesarean delivery; Pre Hb: pre-operative haemoglobin concentration;

Post Hb: postoperative haemoglobin concentration; Change in Hb: difference from pre- to postoperative haemoglobin concentration.
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Table 4 Inter-item correlation matrix for ObsQoR-11 following non-elective caesarean delivery

ObsQoR-11 Global Total ObsQoR-11 1 2 3 4 5 6 7 8 9 10 11
item number  health NRS"  score

1 0.32 0.35 -

2 0.51 0.68 028 —

3 0.41 0.56 022 031 -

4 0.35 0.52 0.19 0.17 047 -

5 0.42 0.61 0.09 047 036 046 -

6 0.54 0.60 0.11 046 032 0.17 032 -

7 0.54 0.71 0.18 048 037 030 035 049 -

8 0.41 0.64 0.05 029 0.19 023 0.18 030 046 —

9 0.44 0.63 0.11 025 0.13 0.18 0.17 026 042 072 -

10 0.53 0.73 0.11 041 034 027 022 044 062 057 058 -~

11 0.59 0.75 023 050 032 019 036 048 053 048 055 074 -

Obstetric Quality of Recovery score items. 1 = moderate pain; 2 = severe pain; 3 = nausea or vomiting; 4 = feeling dizzy; 5 = shivering; 6 = have
been comfortable; 7 = able to mobilise independently; 8 = can hold my baby without assistance; 9 = can feed/nurse baby without assistance;

10 = can look after personal hygiene/toilet; 11 = feeling in control.

“Global health numerical rating scale (NRS), represented as a 100 mm line, marked at each end with anchors ‘worst imaginable health state’; to
‘best imaginable health state’ and with ‘sad’ or ‘happy’ stylised representations of faces.

Table 5 Intra-class correlations for ObsQoR-11 items
ObsQoR-11 item

Intra-class correlation

Moderate pain 0.78
Severe pain 0.87
Nausea or vomiting 0.89
Dizziness 0.84
Shivering 0.86
Comfortable 0.62
Mobilisation 0.85
Hold baby 0.72
Nurse baby 0.88
Personal hygiene 0.98
Control 0.85
ObsQoR-11 score 0.96

ObsQoR-11 24 vs 25 h scores. Spearman correlation >0.62 in all items
indicates good reliability of the instrument.

items, suggesting adequate repeatability and reliability
(Table 5). The percentage of women achieving the high-
est possible ObsQoR-11 score at 24 h was 1% (n=1/100)
and for lowest score 0% (n=0/100); therefore, no floor
or ceiling effects of the scoring tool were demonstrated.
The ObsQoR-11 scores were negatively skewed. The
level of skewness was —0.4105 at 24 h postoperatively,
indicating that the majority of the ObsQoR-11 scores
were in the upper half of the scale (i.e. >55; Fig. 2).

One hundred (100%) women at 24 h and 20 at 25h
following delivery agreed to complete the ObsQoR-11
survey. No patients refused to complete the question-
naire(s). The median [IQR] time taken to complete the
ObsQoR-11 questionnaire was 117 [89 to 156] s, with
a range from 66 to 300 s.

Discussion

The study evaluated an obstetric-specific recovery tool,
the ObsQoR-11, for use in patients undergoing non-
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Fig. 2 Histogram of ObsQoR-11 scores 24 h following non-
elective caesarean delivery

elective CD. The ObsQoR-11 performed well in mea-
sures of validity, reliability, clinical acceptability and
feasibility. Notably, there was a strong correlation of
24-h ObsQoR-11 scores to 24-h global health NRS
scores (r =0.72). This achieved the >0.6 value recom-
mended for health rating scales,”’ which indicates good
convergent validity of ObsQoR-11, comparable to the
QoR-15 and the more comprehensive QoR-40.""'*

The ObsQoR-11 appears to discriminate well
between ‘good’ or ‘poor’ recovery in patients undergo-
ing non-elective CD, without floor or ceiling effects.””
A perfect final ObsQoR-11 score is 110, which was
reported by only one woman at 24 h postoperatively.
A 24-h ObsQoR-11 score >96 was associated with a
good health status at 24 h (NRS >70 mm), and there-
fore a ‘good’ recovery, whereas a score of <64 was asso-
ciated with a poorer health status (NRS <70 mm) or

‘poor’ recovery.'” In the development study of
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ObsQoR-11 involving elective CD, ObsQoR-11 scores
also differed significantly for women who had a ‘good’
versus ‘poor’ postoperative recovery. The median
[IQR] ObsQoR-11 scores in the elective CD population
study were 100 [91.3 to 105] versus 87 [72 to 95]
(P <0.0001) respectively.'® The scores in that elective
CD population were higher than those of this study,
which might be expected given that expedited surgery
is associated with factors that could negatively impact
recovery such as infection or haemorrhage.”>**

Higher ObsQoR-11 scores were associated with a
shorter LOS. The median LOS of three nights was
greater than our institutional average stay following elec-
tive CD (36.5 h or a one- to two-night stay).'” This was
anticipated given the additional adverse factors relating
to non-elective CD. Hospital LOS is often used as a mea-
sure of in-hospital recovery but may be confounded by
local logistics. There may be social reasons why some
patients stay longer despite experiencing a ‘good’ recov-
ery, yet some may self-discharge despite experiencing a
‘poor’ recovery. Time to readiness for discharge may
provide a better index of recovery in future research.
The strength of correlation of ObsQoR-11 to LOS was
weaker (r = —0.24) than that measured for elective CD
in our previous study (r = —0.39)."* This could be due
to the greater heterogeneity within the non-elective CD
population, making prediction more difficult.

The positive correlation of ObsQoR-11 with the par-
ity of women may indicate greater familiarity and less
anxiety with the early post-partum period, improving
the early recovery experience, although this has not been
substantiated.”” On the other hand, there was no signif-
icant correlation among women who had undergone
previous CD. We speculate that this may be related to
repeat CD being more painful due to scarring, offsetting
any theoretical recovery advantage of familiarity.”® We
did not find a significant association with other factors,
such as maternal age, BMI, gestational age, gestation,
category of CD, duration of surgery, blood loss, or
change in haemoglobin. This could be a limitation of
the clinical validity of ObsQoR-11 in this setting, or
the consequence of few complications or variability in
these outcomes in the study cohort, making the study
underpowered to detect differences. For example, only
17 women in the study had an estimated blood loss
>1 L and none had a postoperative haemoglobin con-
centration < 80 g/L. Further use of this scoring tool
may clarify or refute these assertions. Internal consis-
tency, as measured using Cronbach’s alpha and split-
half reliability, achieved the recommended values (0.7-
0.9)>' and values were comparable to those reported
for QoR-15"" and QoR-40."* Inter-item correlation also
measured internal consistency, with values indicating
good correlation of items within the instrument. Repro-
ducibility (measured by test-retest reliability) of the
ObsQoR-11 was good, with an r; >0.6. The short dura-

tion (30-60 min) between the test and retest means that
any meaningful improvement in recovery is unlikely to
have occurred, but test-retest bias and potential selec-
tion bias for women perceived as being more willing to
repeat the questionnaire cannot be excluded.

We received patient feedback regarding the ‘moder-
ate’ and ‘severe’ pain items, which caused some confu-
sion. For example, does any severe pain experienced
equate to 10 or 0 on the moderate pain item? It may
therefore be advisable to combine these items into a sin-
gle pain question. Of note, ‘moderate pain’ had the
weakest correlation to global health status NRS and
total ObsQoR-11 score of all the items (r =0.32 and
0.35 respectively; Table 2), with ‘severe pain’ having
one of the strongest correlations (r =0.51 and 0.68,
respectively). To improve the clinical brevity and clarity
of the scoring tool, we therefore suggest that ‘moderate
pain’ be omitted for future studies, which would modify
the tool to an amended ‘ObsQoR-10’.

We defined postpartum ‘functional recovery’ as the
return to ‘baseline’ of practical capability after an inter-
vention such as CD. This may be assessed by evaluation
of the ability to perform physical acts (such as activities
of daily living) at a level deemed appropriate by the
patient and physician. Functional recovery may help
to evaluate readiness for hospital discharge and the like-
lihood of re-admission. In obstetrics, functional recov-
ery encompasses both self-care and care of the
neonate. Care of the neonate is an important role for
new mothers, and aspects of the ObsQoR-11 tool also
relate to her ability to self-care (such as comfort, feeling
in control and care of personal hygiene). We consider
that ObsQoR-11 provides a superior measure of ‘func-
tional recovery’ compared with other non-obstetric-
specific, unidimensional recovery scoring tools.

We acknowledge that the study has several limita-
tions. Responsiveness of ObsQoR-11 was not formally
assessed due to the unpredictable nature of non-
elective CD, precluding pre-CD ObsQoR-11 score col-
lection. It was measured in the previous study on elective
CD by measuring Cohen effect size and change in
ObsQoR-11 score from pre- to post-CD, where it was
found to have large responsiveness. Serial ObsQoR-11
scores in the early to intermediate postoperative period
may provide an alternate measure of change in recovery
health status. Recovery scoring tools have been shown
to be sensitive in detecting clinically important differ-
ences in recovery after elective non-obstetric surgery.”’
Peri-operative interventions that result in a change of
0.9 for the QoR score, 8.0 for QoR-15, or 6.3 for
QoR-40, signify a clinically important change which
has been demonstrated for non-obstetric surgery and
elective CD.”?” An evaluation of the QoR score in detect-
ing a clinically important change following non-elective
surgeries is, however, yet to be performed. The 100%
response rate at 24 h and the short time taken to com-
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plete the questionnaire demonstrate the clinical brevity
of the tool. With 20% of women repeating the postoper-
ative test at 25 h, this is comparable to other evaluation
studies.”'" However, approximately 10% of all women
were initially unavailable at the bedside at the 24-h time
point of the ObsQoR-11 scoring assessment, but
returned to the bedside within one to two hours, which
allowed for its completion. The neonatal location (e.g. in
the neonatal intensive care unit or with the mother) and
neonatal clinical condition was not measured in this
study, nor was the duration of labour prior to CD.
We acknowledge that these could have a significant
impact on maternal reporting of recovery from CD
and are therefore limitations of the study. In addition,
we did not compare ObsQoR-11 with other methods
of quantifying postoperative comfort such as opioid
dose or rescue analgesia requirement. Future studies
should include these outcomes.

The ObsQoR-11 score has been formulated, evalu-
ated and now validated in a single tertiary referral centre
in London, United Kingdom (UK), which may limit the
generalisability of our findings nationally and interna-
tionally, particularly in institutions with fewer high-
risk parturients. We are commencing validation studies
at centres in the United States of America and in hospi-
tals serving fewer high-risk pregnancies in the UK. We
excluded women who were unable to read or understand
written English, so validation is still required in other
languages relevant to local demographics.

We measured ObsQoR-11 scores at 24 h as this is
becoming a standard recommended by the National
Institute for Health and Care Excellence, for discharge
from hospital in UK enhanced recovery pro-
grammes.”** We did not test ObsQoR-11 beyond
25h, as has been done for the QoR-15 in non-
obstetric day surgery.” Future studies should include
intermediate and late recovery periods.

In summary, we have evaluated ObsQoR-11 for use
in women on the first postoperative day following
non-elective CD. The ObsQoR-11 performed well in
measures of validity, reliability, clinical acceptability
and feasibility. The questionnaire could be used as a
standardised, patient-reported outcome measurement
tool to evaluate postoperative recovery following CD.
Future work is needed to validate ObsQoR-11 after
spontaneous and operative vaginal delivery and deter-
mine both its global generalisability and its use after
25 h postoperatively. Investigation of the relationship
between ObsQoR-11 and other maternal and neonatal
outcome measures is also needed.
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