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Abstract

Background: Postsurgical outcome measures are crucial to define the efficacy of perioperative pain management;
however, it is unclear which are most appropriate. We conducted a prospective study aiming to assess sensitivity-to-
change of patient-reported outcome measures assessing the core outcome set of domains pain intensity (at rest/during
activity), physical function, adverse events, and self-efficacy.

Methods: Patient-reported outcome measures were assessed preoperatively, on day 1 (d1), d3, and d7 after four surgical
procedures (total knee replacement, breast surgery, endometriosis-related surgery, and sternotomy). Primary outcomes were
sensitivity-to-change of patient-reported outcome measures analysed by correlating their changes (d1—d3) with patients’
global impression of change and patients’ specific impression of change items as anchor criteria. Secondary outcomes
included identification of baseline and patient characteristic variables explaining variance in change for each of the scales
and descriptive analysis of various patient-reported outcome measures from different domains and after different surgeries.
Results: Of 3322 patients included (18 hospitals, 10 countries), data from 2661 patients were analysed. All patient-re-
ported outcome measures improved on average over time; the median calculated sensitivity-to-change for all patient-
reported outcome measures (overall surgeries) was 0.22 (range: 0.07—0.31, scale: 0—10); all changes were independent of
baseline data or patient characteristics and similar between different procedures.

Conclusions: Pain-related patient-reported outcome measures have low to moderate sensitivity-to-change; those
showing higher sensitivity-to-change from the same domain should be considered for inclusion in a core outcome set of
patient-reported outcome measures to assess the effectiveness and efficacy of perioperative pain management.
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Editor’s key points

e Patient-reported outcome measures refer to a pa-
tient’s health condition, reported by them and
without interpretation by a clinician or anyone else.
This article explores how pain-related patient-re-
ported outcome measures are modified according to
changes in analgesic status after selected surgical
procedures.
e For postoperative pain status, patient-reported
outcome measures should reflect multiple, clinically
and patient-relevant domains.

If acute postsurgical pain is not managed optimally, it causes
suffering, impaired recovery after surgery, and long-term com-
plications such as chronic postsurgical pain.' > Patient-reported
outcome measures (PROMs) are necessary to assess the highly
individual experience of pain and pain-related symptoms. At its
simplest, such a PROM captures pain intensity levels on rating
scales such as the numeric rating (NRS) or visual analogue
scale.® Pain intensity can differ at rest and during activity,
constituting a distinct burden. The most appropriate PROMs to
measure pain intensity are unknown. Although widely used,
there is increasing evidence that rating scales are not sufficient
to capture all relevant aspects of pain and successful pain
management after surgery.” ’ For pain-related outcome do-
mains beyond intensity, there is a great inconsistency of do-
mains and PROMs used across perioperative pain trials.®’
Harmonisation of outcome assessment is essential to increase
the comparability of results, enhance transparency of reporting,
and improve treatment decisions in clinical routine. To develop
a harmonised core outcome set (COS), two steps are needed:
agreement on the relevant domains, and the definition of ideal
PROMs to assess each domain.” !

Recently, the Innovative Medicines Initiative (IMI)-Pain-
Care defined with a multidisciplinary panel including patients
a COS of domains to assess postoperative pain (including pain
intensity at rest and pain during activity, physical function, adverse
events, and self-efficacy) for research and clinical practice
related to postoperative pain in an international consensus
process (Fig. 1a).}° The next important step is to decide on
suitable PROMs for each domain; here psychometric proper-
ties such as content validity and reliability and responsive-
ness (or sensitivity-to-change) of PROMs for each of the
consented domains is part of this process.>*® Within IMI-
PainCare, we searched for PROMs related to the domains
and assessed their content validity and, if required, reliability
(compare Fig. 1b). Responsiveness of a PROM needs to be
determined as well; responsiveness (or sensitivity-to-change)
is defined as its ability to detect a change in the patients’
clinical condition over time on group level,'>'? which no
study has evaluated yet for pain after surgery. Sensitivity-to-
change of a PROM is an important measure of longitudinal
validity; the higher the responsiveness (e.g. measured as a
correlation to a gold standard), the better the longitudinal
validity of a PROM. In this line, responsiveness (in a study
population similar to the study sample) of all PROMs used in a
clinical trial was taken up recently by the CONSORT-
Outcomes 2022 extension of the CONSORT 2010 statement
as one outcome-specific item that should be reported in all
published clinical trial reports.’®> Here, we performed a

prospective multicentre international study related to PROMs
for postoperative pain treatment non-interventional trial 1
(PROMPT NIT-1) evaluating the sensitivity-to-change of
PROMs related to outcome domains agreed in the consensus
process®® after four surgical procedures (total knee arthro-
plasty, breast surgery, surgery related to endometriosis, and
sternotomy). Those PROMs showing higher sensitivity-to-
change from the same domain are better suited than those
with lower sensitivity-to-change for being included in a COS
of PROMs to assess the effectiveness and efficacy of periop-
erative pain management.

Methods

Below is a short overview of the methods. A detailed descrip-
tion can be found in the Supplementary material.

Ethics approval/Registration

The PROMPT NIT-1 study was designed as a prospective,
multicentre, observational cohort study collecting PROMs and
clinical data from patients before and after surgery (registered
on February 8, 2019, on clinicaltrials.gov, ID: NCT03834922). It
was conducted in accordance with the latest version of the
Declaration of Helsinki and approved by the ethics committee
of Jena University Hospital, Jena, Germany (Ref. 2019-1298-Bef,
dated February 6, 2019) and the local ethics committees of all
participating hospitals.

Overall study design

This study was part of the subproject PROMPT (WP2) of IMI-
PainCare (https://www.imi-paincare.eu/PROJECT/PROMPT/). As
in all IMI projects, research topics are defined as ‘pre-competi-
tive’ and identified by the participating European Federation of
Pharmaceutical Industries and Associations (EFPIA) partners.
Research questions are then designed and carried out in co-
leadership between academic and industry partners. All work
is co-funded by the EU (under Horizon 2020) and the partici-
pating EFPIA partners (through in-kind contributions). The
overall aim of PROMPT WP2 is to enable consensus on a COS of
PROMs related to acute postoperative pain by using a stepwise
approach following COMET (Core Outcome Measures in Effec-
tiveness Trials) and COSMIN (COnsensus-based Standards for
the selection of health status Measurement INstruments) guid-
ance;''? the entire process is shown in Figure 1. This study
aimed to investigate the sensitivity-to-change of specific PROMs
in the assessment of acute postsurgical pain outcomes in the
routine care of patients after four different surgical procedures
(total knee arthroplasty, breast surgery, endometriosis surgery,
and sternotomy).

In the present study (Fig. 1c), we investigated PROMs for
four domains (with two subdomains) previously consented on
as COS of domains: (1) pain intensity with the subdomains (a)
pain intensity at rest and (b) pain intensity during activity; (2)
physical function; (3) adverse events; and (4) self-efficacy.'® The
domains were identified in a multistep process beforehand
(Fig. 1a).° PROMs for each domain were completed in PROMPT
NIT-1 by patients three times, once on day 1 (d1), once on day 3
(d3), and once on day 7 (d7) after surgery, along with anchors
(the patients’ global impression of change [PGIC] item and
patients’ specific impression of change [PSIC] item) to assess
the responsiveness of PROMs on d3 (day 3: primary outcome)
and d7 (day 7: secondary outcome).
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Fig 1. Study design. The study enables consensus on a core outcome set (COS) of patient-related outcome measures (PROMs) related to
acute postoperative pain. (a) The IMI-Pain Care PROMPT consensus panel defined and recommended overarching outcome domains for all
the included surgeries. The domains consist of pain intensity with the subdomains ‘in general’, ‘at rest’ and ‘during activity’, physical
function, adverse events, and self-efficacy. (b) Systematic literature reviews (SLRs) were conducted to identify relevant, reliable, and valid
PROMs for each of the specific outcome domains. Based on SLRs, instruments have been identified meeting the requirements (psycho-
metric properties) for most of the domains. We adapted them where necessary for acute pain after surgery. (c) Identified PROMs included
as patient questionnaires to be completed three times (day [d]1, d3, d7) after surgery within the large multicenter trial PROMPT NIT-1,
together with anchors (the patients’ global impression of change [PGIC] item and patients’ specific impression of change [PSIC] items) to
assess their responsiveness on d3 (primary outcome) and d7 (secondary outcome). (d) Results of these analyses will reach a consensus on a
COS of PROMs that can be recommended for future standardisation of outcome assessment in clinical trials and for clinical practice to
sensitively and validly assess individualised pain management after surgery. BS, breast surgery; ES, surgery related to endometriosis; NIT-

1, non-interventional trial 1; PROMPT, PROMs for postoperative pain treatment; ST, sternotomy; TKA, total knee arthroplasty.

Eligibility criteria

Detailed inclusion and exclusion criteria are shown in Figure 2.

Patient-reported outcome measures and surveyed data

At baseline, after informed consent, data on patient charac-
teristics, comorbidities, and treatment with opioids and other
analgesics were collected. In addition, baseline question-
naires/PROMs were used to assess patient-relevant parame-
ters such as quality of life (using the European Quality of Life
Five Domains'%), depression and anxiety (using the Hospital
Anxiety and Depression Scale [HADS]), pain sensitivity (us-
ing the Pain Sensitivity Questionnaire'®), pain expectancy,
pain catastrophising (using the Pain Catastrophizing Scale

[PCS]Y), preoperative pain (using the Brief Pain Inventory'®'°),

and neuropathic qualities of preoperative pain (using the
Douleur Neuropathique en 4 Questions and the Neuropathic
Pain Symptom Inventory?*?1).

For di, d3, and d7, PROMs addressing all outcome domains
previously agreed in a consensus process,’’ were assessed.
PROMs were pre-selected by systematic literature research for
each domain. Those best fulfilling psychometric properties or
at least face validity, feasibility assessments, or both were
chosen by the steering committee of IMI-PainCare PROMPT to
be included in PROMPT-NIT-1. PROMs related to pain intensity
were evaluated via five questions by using an 11-point NRS
based on previous recommendations*?>?* and the validated
PAIN-OUT questionnaire’ with the anchors ‘no pain’ and
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Specific inclusion and exclusion criteria per surgery
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Fig 2. Specific inclusion (green) and exclusion (red) criteria per surgery for PROMPT NIT-1. For breast surgery and endometriosis-related
surgery, only female participants were eligible. For the other two surgical groups, all sexes were included. HLM, heart-lung machine;

Total knee
arthroplasty (TKA)

NIT-1, non-interventional trial 1; PROMPT, PROMs for postoperative pain treatment; TKA, total knee arthroplasty.

‘worst pain imaginable’. Physical function was assessed by rat-
ing interference with physical activities because of pain adapted
from the validated PAIN-OUT questionnaire'® on an 11-point
Likert scale with the anchors ‘did not interfere’ and
‘completely interfered’. No specific PROMs related to self-
efficacy for the postoperative period were identified by using
a systematic literature review. Thus, self-efficacy was assessed
by 11-point Likert scale using a modified version of the
Arthritis Self-Efficacy Scale.?**°Adverse events by counts were
assessed using an adapted version of the validated Symptom
Distress Scale,” adding an additional item (motor function)
and skipping the categorisation after each item for feasibility
reasons. For the sensitivity-to-change analysis, PROMs on
perceived changes since d1 regarding pain intensity, pain inter-
ference, self-efficacy, adverse events (PSIC items), and the PGIC
since d1 were assessed on d3 and d7, using a 7-point Likert
scale with the general question ‘Since the first day after sur-
gery until now, how would you describe the change in [...]".
Anchors ‘very much improved’, ‘much improved’, ‘minimally
improved’, ‘no change’, ‘minimally worse’, ‘much worse’, and
‘very much worse’. All PROMs included in the questionnaires
are shown in the Supplementary material.

Translations, where necessary, were carried out using a
forward—backward procedure based on the WHO ‘Process of
translation and adaptation of instruments’. For more details

related to the PROMs assessed, refer to the Supplementary
material.

Data capturing and management

A total of 18 study sites in 10 countries participated. Cooper-
ation agreements were concluded with each site, and local
ethics approvals and GDPR approvals were obtained. Data
were captured using OpencClinica (for baseline process and
patient characteristic data, the patient-reported outcome
surveys on d1 and d3) and LimeSurvey (for patient-reported
outcome surveys from d7 on).

Primary and secondary outcome

Primary outcome was sensitivity-to-change of PROMs (assessed
as change of each PROM between d1 and d3 correlated with
PGIC and PSIC on d3). Secondary outcomes were sensitivity-to-
change of PROMs (change of each PROM between d1 and d7
correlated with PGIC and PSIC on d7). In addition, we investi-
gated if baseline characteristics (pain catastrophising, anxiety,
depression, pre-existing pain, pre-study consumption of opi-
oids) or patient characteristics (age, gender) affected the corre-
lation of change in PROMs and PSIC/PGIC by comparing
correlation coefficients across subgroups of the above
mentioned variables. Finally, European-wide data on a wide
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range of PROMs up to 7 days after surgery related to the do-
mains pain intensity, physical function, adverse events, and self-ef-
ficacy are described on postoperative pain quality by assessing
the most important domains as recommended recently.®

Statistical analyses

We present descriptive data of all PROMs as medians and
interquartile range (IQR), graphically displayed in violin plots.
PROMs related to pain intensity were further analysed using NRS
>4 as a threshold based on Gerbershagen and colleagues.?® To
confirm the sensitivity-to-change/responsiveness of each
PROM, we aimed to perform a criterion approach which is in
accordance with the COSMIN recommendations.'* PGIC and
PSIC on d3 (primary outcome) and d7 (secondary outcome)
assessing a patient’s view on global and several specific
changes related to the situation on d1 were used as anchors.”’

As none of the analyses presented here are null hypothesis
testing, we refrain from reporting P-values.

Results
Patient characteristics

A total of 3322 participants completed the study (Fig. 1). Pa-
tients who did not fill in questionnaires on d1, d3, or both, and
any incomplete datasets, were excluded, leaving 2661 patients
in this analysis. Of these, 972 (37%) underwent sternotomy,
695 (26%) surgery related to endometriosis (laparoscopy,
complex surgery, hysterectomy), 510 (19%) total knee arthro-
plasty, and 484 (18%) breast surgery (conservation or mastec-
tomy). The mean age of all patients was 54 yr (range: 18—91 yr).
Overall, 65% of patients were females, which was biased by
breast cancer and endometriosis-related surgery where only
female patients were included.

Overall, 44% of patients reported persistent pain before
surgery (knee arthroplasty 91%, breast surgery 15%, endome-
triosis surgery 68%, sternotomy 16%) and 6% opioid use (knee
arthroplasty 15%, breast surgery 1%, endometriosis surgery
8%, sternotomy 2%). HADS scores for anxiety and depression
were elevated for 14% (knee arthroplasty 12%, breast surgery
16%, endometriosis surgery 27%, sternotomy 5%) and 6% (knee
arthroplasty 10%, breast surgery 5%, endometriosis surgery
9%, sternotomy 2%) of patients, respectively. PCS scores were
elevated in 11% of all patients (knee arthroplasty 16%, breast
surgery 5%, endometriosis surgery 22%, sternotomy 4%, more
details in Supplementary material).

Descriptive analysis of patient-reported outcome
measures on day 1 and day 3

All PROMs assessed on d1 and d3 related to four domains (pain
intensity, interference of physical function as a result of pain, adverse
events, and self-efficacy) after the four surgical procedures are
shown in Figure 3 as violin plots with a highlighted median.
Measures of pain intensity (pain at rest, pain during procedure-
specific activity, pain during physiotherapy, pain average, and
pain worst) were reduced on d3 compared with d1. Pain in-
tensity was higher after knee arthroplasty and endometriosis
surgery than after breast surgery on all pain intensity-related
PROMs, with sternotomy in-between. Interference of phys-
ical function as a result of pain was highest on d1 and
decreased 2 days later; this was similar for all four surgical
procedures. Interestingly, interference as a result of pain in

bed and during procedure-specific activity was similar for all
surgical procedures (with medians between 2 and 7 [IQRs:
3-5]), whereas impairment of physical function during phys-
iotherapy had a median of 0 (IQRs: 2—5) on d1 and d3 for breast
surgery and endometriosis surgery while showing medians
between 2 and 6 (IQRs: 2—4) for knee arthroplasty and ster-
notomy (Fig. 3). The number of adverse events was highest on
d1 and decreased on d3 for all surgical procedures, but with
sternotomy. Levels of self-efficacy increased or remained
stable between days. PROMs for d7 after surgery continued to
improve slightly for all surgical procedures (Supplementary
material).

Global impression of change

On the 7-item PGIC scale, the overall median response on d3
was ‘much improved’ (IQR: one item wide). Per procedure, the
median response was ‘much improved’ for knee arthroplasty
and sternotomy, and ‘minimally improved’ for breast surgery
and endometriosis surgery.

Relation of calculated changes of patient-reported
outcomes measures and reported change with specific
change items

Primary outcome was the assessment of sensitivity-to-
change from d3 to d1 on 11-item scales for pain intensities,
interference with physical function, self-efficacy, and the
presence or absence of 11 adverse events. Median changes
ranged from O (pain at rest for breast surgery, IQR: 1) to 4 (pain
during physiotherapy for endometriosis surgery, IQR: 6) for
pain intensity, from O (interference with physiotherapy for
breast surgery and endometriosis surgery, IQRs: 2) to 2
(interference in bed and during activity, multiple surgeries,
IQRs: 2—3) for physical function, from 0 to 1 (IQR: 2) for number
of adverse events, and from 0 (multiple items, multiple sur-
geries, IQRs: 1—3) to 1 (multiple items, endometriosis surgery,
IQRs: 1-3) for self-efficacy (Fig. 4). PSIC items for pain intensity,
physical function, adverse events, self-efficacy, and PGIC were
assessed on d3 (Fig. 5). The overall median response to pain
intensity change items on d3 ranged from ‘much improved’
to ‘very much improved’ (IQR: two items wide) with a similar
range for physical function PROMs, adverse events, and self-effi-
cacy (Fig. 5).

Calculated changes were correlated with corresponding
specific change items (seven-item scale from ‘very much
worse’ to ‘very much improved’) to assess sensitivity-to-
change for each PROM (Table 1). The average correlation
across surgeries for specific change items was 0.22, with a
minimum of 0.07 for change in pain intensity during physio-
therapy, and a maximum of 0.31 for pain intensity during activity.
For specific surgical procedures, the minimum was 0.04 for
change in pain intensity during physiotherapy for knee arthro-
plasty and self-efficacy (daily activities) for breast surgery, and
the maximum was 0.43 for change in interference with specific
physical function for endometriosis surgery.

Correlation with PGIC averaged of 0.15, with a minimum
of 0.04 for change in pain during physiotherapy and a
maximum of 0.25 for worst pain. This relationship was not
dependent on baseline data (e.g. preoperative pain cata-
strophising, anxiety, depression, pre-existing pain, pre-study
consumption of opioids) or patient characteristics (e.g. age,
gender) (Supplementary material).
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Fig 3. Descriptive analysis of patient-reported outcome measures (PROMs) on day 1 (d1) and day (d3). All PROMs assessed on d1 and d3 in
relation to the five different domains (pain intensity at rest, pain intensity during activity, impairment of physical function as a result of
pain, adverse events, and self-efficacy) with the different subdomains after the four surgical procedures are shown as split-violin plots
(with Kernel smoothing; left side represents d1, right side represents d3) with the median highlighted (black dot) on different scales
(numeric rating scale [NRS, 0—10] for pain intensity; Likert scale [0—10] for physical function and self-efficacy; numerical counting adverse
events; n=510 total knee arthroplasty [TKA], n=484 breast surgery, n=695 surgery related to endometriosis, and n=972 sternotomy).

Discussion

Here, we present the primary results of the prospective in-
ternational multicentre PROMPT NIT-1 study, including data
from 18 sites across 10 European countries. Our overall
response rate was good, with 80% of patients fully completing
all three questionnaires. In 2661 patients who underwent one
of four different surgical procedures, pain-related outcomes
generally improved from d1 to d3 and further to d7 after sur-
gery. This held true for measures of pain intensity, physical
function, and adverse events, whereas levels of self-efficacy
remain partly unchanged. The improvement is reflected in the
PGIC at d3 and d7, and in the PSICs for pain intensity, adverse
events, and physical function. Consequently, PGIC (and PSIC as
secondary outcome) were shown to reflect calculated changes
between days relevant for the PROMs, consistently between
surgeries. Many (but not all) calculated changes of PROMs from
d1 to d3 (and d1 to d7) correlated highly with PGIC and PSIC
showing differences in sensitivity-to-change of PROMs
assessed in our project. Individual patients’ responses vary
broadly within time points, often covering the full scale of
instruments (11- or 7-point scales) for different scales. Thus,
evaluating effects of postsurgical pain management should be
based on PROMs corresponding to multiple, clinically and
patient-relevant domains.

Sensitivity-to-change of investigated patient-reported
outcome measures

The sensitivity-to-change of multiple PROMs had weak to
moderate correlations. These correlations should not be
underestimated, as they pertain to different scales (7 vs 22
points) and overlapping, but not identical items. There were
differences in the responsiveness of PROMs even within the
same domain: pain intensity during physiotherapy showed, for
example, virtually no correlation with the PSIC, whereas other
PROMs related to this domain showed weak but present cor-
relations. This is true for the analysis including all surgeries
together and separate analysis related to each surgery. Pain in-
tensity during (procedure-specific) activities (such as bending the
knee for knee arthroplasty or lifting the arm proximal to breast
surgery) was weak to moderately correlated with reported
changes across all four surgical procedures. These PROMs may
reflect important aspects relevant for the patients and are easy
to interpret. Somewhat surprisingly, pain intensity on average and
pain intensity at rest correlated as well weak to moderately with
PGIC/PSICs. Ratings of pain intensity at rest are usually lower and
exhibit less variance than worst pain intensity after surgery or
pain intensity during activity. Recent analysis on outcome
assessment after surgery have reported mainly on the highest
pain intensity ratings, such as worst pain intensity.”>?° Thus, our
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Fig 4. Calculated changes in patient-reported outcome measures (PROMs). Calculated changes from day 3 to day 1 for all PROMs are
presented here as violin plots (Kernel smoothing, white dots represent mean, black boxes represent 25—75% quartile, and whiskers
represent 5—-95% percentile, n=510 total knee arthroplasty [TKA]|, n=484 breast surgery, n=695 surgery related to endometriosis, n=972

sternotomy).

data show that pain intensity at rest, or pain intensity on average,
may be of higher importance to patients than thought and need
to be considered in a COS to assess the patients’ perspective
related to a change in pain intensity after surgery. The reasons
behind this need further investigations. Interestingly, correla-
tions between calculated and reported changes for the domain
pain intensity (and most other domains) were on average higher
in patients undergoing endometriosis surgery—this may reflect
a higher level of literacy in using questionnaires in these pa-
tients. Of course, we cannot rule out that these differences
might be a methodological artifact.

PROMs related to physical function showed moderate
responsiveness. Especially, procedure-specific physical function
items correlated well in all surgical procedures and might
serve as change-sensitive PROM in a COS assessing the effi-
cacy and effectiveness of pain management after surgery. The
challenge in estimating change in scales assessing self-efficacy
is critically discussed and broadly refers to the item formula-
tion (generic vs. specific).’° Change in the number of adverse
events between d1 and d3 correlated high with both PGIC and

the PSIC for adverse events. Overall, correlations between
calculated PROM changes and PSIC were higher than those
between PROM changes and PGIC, as expected: the PGIC en-
compasses multiple domains, and our findings suggest that
patients were able to separate specific from global changes.

Next steps in defining a core outcome set of patient-
reported outcome measures for assessing
effectiveness and efficacy of perioperative pain
management

The present results provide important information about
one property of a PROM required to be assessed for selecting
the most appropriate PROMs for a domain in a COS for
assessing effectiveness and efficacy of perioperative pain
management.’’ These results will be presented to the next
IMI-PainCare PROMPT consensus panel as indices for the
quality of different PROMs and used (together with other
measurement qualities assessed) to decide which PROM is
best suited for a COS of PROMs related to perioperative pain.



Table 1 Correlations between reported change and calculated change including 95% confidence intervals. Calculations are between change items (either global impression of change or
specific impression of change in the item noted, on a 7-item scale ranging from ‘very much worse’ to ‘very much improved’) and calculated changes between day 1 and day 3 in 11-item
numeric rating scales (with anchors ‘no pain’ and ‘worst pain imaginable’ for pain intensities, ‘does not interfere’ and ‘completely interferes’ for interference, and ‘very uncertain’ and

89

‘very certain’ for self-efficacy items). Adverse events are changes in several reported out of 11 multiple-choice items. *Procedure-specific activity items were used.

Change item Calculated change in All Breast surgery Endometriosis Total knee Sternotomy
surgery arthroplasty
Global change item (PGIC) Pain at rest 0.19 (0.17—-0.22) 0.23 (0.17—-0.29) 0.27 (0.22—0.32) 0.22 (0.16—0.28) 0.13 (0.08—0.18
Pain average 0.23 (0.20—0.26) 0.25 (0.19-0.31) 0.30 (0.25—0.35) 0.27 (0.21-0.33) 0.16 (0.11-0.21
Pain worst 0.25 (0.22—0.28) 0.26 (0.20—0.32) 0.35 (0.30—0.40) 0.30 (0.24—0.36) 0.17 (0.12—0.22
Pain during activity* 0.24 (0.21-0.27) 0.22 (0.16—0.28) 0.30 (0.25—0.35) 0.27 (0.21—0.33) 0.12 (0.07—0.17
Pain during physiotherapy 0.04 (—0.01—-0.08) 0.03 (—0.23—-0.29) 0.02 (—0.47—0.49) 0.02 (—0.06—0.09) 0.07 (0.01-0.13

Interference in bed
Interference during activity*
Interference during physiotherapy
Self-efficacy pain decrease
Self-efficacy sleep
Self-efficacy things to do
Self-efficacy active
Self-efficacy fatigue
Self-efficacy feeling blue
Self-efficacy daily activities
Self-efficacy frustration
Adverse events

(

(

(

(

(-
0.20 (0.17—0.22)
0.22 (0.19—0.24)
0.10 (0.06—0.13)
0.12 (0.09-0.15)
0.14 (0.11—0.16)
0.14 (0.11-0.17)
0.13 (0.10—0.16)
0.15 (0.12—0.18)
0.12 (0.09—0.15)
0.14 (0.11—0.17)
0.14 (0.11-0.17)
0.17 (0.14—0.20)

(

(

(

s

0.24 (0.18—0.30)

0.23 (0.17-0.29)

0.01 (—0.11-0.12)

0.08 (0.01-0.15)

0.12 (0.05—0.19)

0.08 (0.02—0.15)

0.07 (0.00—0.13)
(-
(-
(-
(-
(

0.06 (—0.01—0.13)
0.00 (—0.06—0.07)
0.04 (—0.03—0.10)
0.01 (—0.06—0.07)

0.12 (0.06—0.18)

(

(

(

(

(=

0.33 (0.28—-0.37)
0.31 (0.26—0.36)
0.06 (—0.02—0.14)
0.15 (0.10-0.21)
0.20 (0.14—0.25)
0.19 (0.13—-0.24)
0.13 (0.07-0.18)
0.18 (0.12-0.23)
0.09 (0.04—0.15)
0.17 (0.11-0.22)
0.16 (0.11-0.22)
0.17 (0.12—-0.22)

(

(

(

(

(-

0.21 (0.15—0.27)

0.21 (0.15—0.28

0.13 (0.06—0.20

0.10 (0.04—0.17
(

0.12 (0.05—0.18

0.16 (0.10—0.22

0.17 (0.10—0.23

0.15 (0.09—0.21

0.18 (0.12—0.24)

0.19 (0.13—0.25)
( )

)
3
0.15 (0.09—0.21)
)
)
)
)

0.24 (0.18-0.30

( )
( )
( )
( )
( )
0.07 (0.02—0.12)
0.10 (0.05—0.15)
0.08 (0.02—0.13)
0.16 (0.10—0.21)
0.10 (0.04—0.16)
0.13 (0.07—0.19)
0.17 (0.11-0.23)
0.16 (0.10-0.22)
0.21 (0.16—0.27)
0.21 (0.15—0.27)
0.19 (0.13—0.25)
0.19 (0.15—0.23)

Pain at rest (PSIC)

Pain average PSIC

Pain during activity* PSIC

Pain during physiotherapy PSIC

Pain worst PSIC

Interference in bed PSIC

Interference during activity* PSIC
Interference during physiotherapy PSIC
Self-efficacy PSIC

Adverse events PSIC

Pain at rest

Pain average

Pain during activity*

Pain during physiotherapy
Pain worst

Interference in bed
Interference during activity*
Interference during physiotherapy
Self-efficacy pain decrease
Self-efficacy sleep
Self-efficacy things to do
Self-efficacy active
Self-efficacy fatigue
Self-efficacy feeling blue
Self-efficacy daily activities
Self-efficacy frustration
Adverse events

0.27 (0.25—0.30)
0.29 (0.26—0.32)
0.31 (0.28—0.33)
0.07 (0.03-0.12)
0.29 (0.26—0.32)
0.26 (0.23—0.28)
0.29 (0.27—0.32)
0.15 (0.11-0.18)
0.20 (0.17-0.23)
0.17 (0.14—0.20)
0.20 (0.17-0.22)
0.19 (0.16—0.22)
0.20 (0.17—0.23)
0.21 (0.18—0.24)
0.21 (0.18—0.24)
0.20 (0.17—0.23)
0.28 (0.26—0.31)

0.30 (0.24—0.36)
0.29 (0.22—0.35)
0.27 (0.21—0.33)
0.05 (—0.27—0.36)
0.29 (0.23—0.35)
0.29 (0.23—0.35)
0.31 (0.24—0.37)
0.03 (—0.11—0.17)
0.13 (0.06—0.19)
0.16 (0.10—0.23)
0.12 (0.05-0.19)
0.11 (0.04—0.18)
0.11 (0.04—0.18)
0.09 (0.03—0.16)
0.04 (—0.03—0.10)
0.06 (—0.01—0.13)
0.25 (0.19—0.31)

0.41 (0.36—0.45)
0.41 (0.36—0.46)
0.42 (0.37—-0.46)
0.14 (—0.42—0.62)
0.48 (0.43-0.52)
0.39 (0.34—0.44)
0.43 (0.38—0.47)
0.07 (—0.02—0.16)
0.26 (0.20—0.31)
0.25 (0.20—0.31)
0.27 (0.21-0.32)
0.18 (0.13—-0.24)
0.24 (0.19-0.29)
0.21 (0.15-0.26)
0.27 (0.22-0.32)
0.24 (0.19—0.29)
0.30 (0.25—0.34)

0.29 (0.23—0.35)

0.34 (0.28—0.39)

0.28 (0.22—0.34)

0.04 (—0.03—0.12)
0.35 (0.29-0.40)

0.28 (0.22—0.34)

0.24 (0.18—0.30)
0.20 (0.13-0.27)
0.26 (0.20—0.32)
0.20 (0.14—0.26)
0.22 (0.16-0.28)
0.29 (0.23-0.35)
0.29 (0.23-0.35)
0.27 (0.21-0.33)
0.29 (0.23-0.35)
0.27 (0.21-0.33)
0.33 (0.27-0.38)

0.15 (0.10—0.20)
0.16 (0.11-0.21)
0.17 (0.12—0.21)
0.09 (0.04—0.15)
0.14 (0.09-0.19)
0.11 (0.06—0.16)
0.15 (0.10—0.20)
0.14 (0.08—0.19)
0.19 (0.13—0.25)
0.14 (0.08—0.20)
0.16 (0.10-0.22)
0.19 (0.13—0.25)
0.17 (0.11—0.23)
0.22 (0.16-0.28)
0.26 (0.20—0.31)
0.21 (0.16—0.27)
0.30 (0.26—0.34)
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Fig 5. Specific impression of change (PSIC) items related to all domains assessed on day 3 (d3). PSIC items for pain intensity, impairment of
physical function, adverse events, and self-efficacy were assessed on d3 with the five pain-related domains assessed on the 7-item scale
ranging from ‘very much improved’ to ‘very much worsened’ and displayed as violin plots (Kernel smoothing, white dots represent mean,
black boxes represent 25—75% quartile, and whiskers represent 5-95% percentile, n=510 total knee replacement [TKA], n=484 breast

surgery, n=695 surgery related to endometriosis, n=972 sternotomy).

Similar to the Standardised Endpoints in Perioperative Medi-
cine (StEP) initiative which developed the Core Outcome
Measures for Perioperative and Anaesthetic Care (COMPAC)
COS guiding stakeholders for selecting outcomes for future
perioperative clinical trials,* the IMI-PainCare PROMPT
initiative will provide additional and specific PROMs for being
used in clinical trials and follow-up of treatment success in
clinical practice related to perioperative pain management.
Future analysis will follow to assess, for example, the minimal
clinically important differences of these chosen PROMs, which
is the number of changes required to inform healthcare pro-
fessionals about the smallest change in score that still con-
stitutes a meaningful change.*”

Limitations of the study

The PROMs investigated here were identified by literature
searches within IMI-PainCare and selected based on their
available psychometric properties as recommended by COSMIN.
However, choosing appropriate PROMs for perioperative pain
management was considerably hampered because of different
reasons (unavailability of PROMs for domain or target popula-
tion, missing evidence for content validity as one prerequisite'*
of sound PROMs, lack of transculturally adapted PROMs for

different languages). The use of PROMs reflects the general sit-
uation of PROM development and use. The currently limited
assessment of psychometric properties of all available PROMs
implies that for PROMs which shall be included in a COS, reas-
sessment of psychometric properties, transculturally trans-
lation and adaptation, or even redevelopment of validated scales
is urgently required. Data were not equally distributed between
sites and countries, and we performed monitoring but could not
visit or audit study sites. Another limitation refers to the
sensitivity-to-change approach. As advised by COSMIN,>* there
are two different ways of detecting sensitivity-to-change: the
anchor-based and the gold standard approach. For the latter,
existing gold standard instruments would be applied; unfortu-
nately, these were missing for our setting. Therefore, we chose
the anchor approach, using the validated global impression of
change as anchor. Finally, we only assessed four surgical pro-
cedures within IMI-PainCare PROMPT NIT-1; however, within
the IMI-PainCare PROMPT Delphi panel consensus process on
domains for perioperative pain management,'® we accentuated
the question of developing either separate COS for perioperative
pain management after each surgical procedure or an over-
arching COS comprising all. By using a wide spectrum of sur-
geries with different requirements of perioperative pain
management relevant for these procedures, the panel did see a
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great overlap and considered the core outcome domains not as
procedure-specific. In addition, they did not see the need for
procedure-specific PROMs for the domains pain intensity, adverse
events, and self-efficacy. However, they emphasised the need to
assess physical function specific to the type of surgery (proced-
ure-/condition-specific).'”

Conclusions

Our results can inform a COS consensus panel about patient-
reported outcome measures recommended for outcome
assessment in clinical trials and for clinical practice related to
perioperative pain management. A range (COS) of domains
already consented on by a multidisciplinary panel covering
different aspects of patients’ individual experience with
postoperative pain’® seems to be necessary for reliably esti-
mating efficacy or effectiveness of perioperative pain
management.
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