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Abstract

Background: The way that pain is assessed in the PACU could impact on postoperative pain and analgesic consumption.
However, there is currently no evidence to support this speculation. The authors hypothesised that using a comfort scale
reduces postoperative opioid consumption when compared with a standard numerical rating scale (NRS) to evaluate pain
in the PACU.

Methods: In this cluster-randomised trial, patients were assessed using either a comfort scale (comfort group) or a pain
NRS (NRS group). The primary outcome was the opioid consumption in the PACU. The main secondary outcomes were
postoperative pain, nausea and vomiting, length of stay in the PACU, and satisfaction.

Results: Of 885 randomised patients, 860 were included in the analysis. Opioid consumption in the PACU was comparable
in the comfort and NRS groups (median [interquartile range [IQR] 0 (0—5) vs 0 (0—6); P=0.2436), irrespective of the type of
surgical procedure. The majority of patients did not need any postoperative opioid (59% in the comfort group and 56% in
the NRS group, P=0.2260). There was no difference in postoperative pain, nausea and vomiting, time to reach an Aldrete
score >9 after extubation, and global satisfaction.

Conclusions: Using a comfort scale to assess pain in the PACU did not spare any opioid compared with use of a standard

NRS. Further studies focusing on patients at risk of increased postoperative opioid consumption are necessary.

Clinical trial registration: NCT05234216.

Keywords: comfort scale; communication; pain numerical rate scale; postoperative pain; postoperative analgesia

Editor’s key points

e A detrimental influence of negative words including
the word ‘pain’ has been reported on acute proce-
dural pain, contrasting with positive
communication.

e The authors hypothesised that the use of a com-

fort scale to assess pain after surgery in the

postanaesthesia care unit (PACU) would reduce
opioid consumption as compared with a standard
pain assessment based on a numerical rating scale.

Results based on a large multicentre cluster-

randomised study did not show any difference be-

tween methods of assessment, regardless of the
surgical procedure.

It is therefore essential to teach caregivers commu-

nication and suggestion techniques in the PACU to

avoid the nocebo effect and suggest comfort, relief,
and care.

Patients’ experience of perioperative care is directly related to
pain management.’? Pain assessment allows optimisation of
postoperative analgesia.’ Therefore, postoperative pain man-
agement requires systemic application of accurate and reliable
pain assessment methods. A common way to assess pain is to
ask the patient about the intensity of pain on an 11-point
numerical scale (0—10). This verbal numerical rating scale
(NRS) and the visual analogue scale (VAS) are the most used
among validated tools.*® These scales have been considered
the standard of care for more than 15 yr, and opioid

administration is based on the evaluation of pain using these
scales. However, evidence regarding the responsiveness of
these scales is scarce.® The VAS was shown to have the highest
error rate, and statistically significant changes in the VAS or
NRS do not necessarily indicate clinically important changes.”
Moreover, an overemphasis on the effect of treatment on pain
intensity and overdependence on the assessment of pain with
the use of these scales can lead to unnecessary opioid use.®’
Furthermore, pain scales, such as the NRS, evaluate exclu-
sively the intensity of the sensation without considering the
emotional experience and therefore not reflecting the entirety
of the pain experience.

Advances in brain imaging and neurobiology have shown
that a sensation can be perceived as suffering or not depend-
ing on the words used.’ Indeed, studies have shown that
words can hurt.!’ Using words with a negative connotation
such as ‘pain’ using language that refers to negative experi-
ences was shown to be associated with more pain and
discomfort.'* Warning the patient of potential pain using the
word ‘pain’ not only causes more pain but also more anx-
iety.!* 12 On the contrary, the use of positive words has been
shown to improve patient comfort.***°

Previous studies have already shown the detrimental in-
fluence of negative words on pain during blood sampling'® or
in women receiving local anaesthesia before an epidural for
labour.'* We recently reported that the use of positive words
and hypnosis could reduce pain and anxiety during peripheral
vein cannulation.”

Therefore, one can question the systematic assessment of
painful and non-painful patients with a tool using the word
‘pain’. These repeated assessments referring to the negative
word ‘pain’ may have the opposite effect as the one intended.
The negative suggestion induced with the word pain might
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lead the patient to transform normal sensations into pain
when it could not be the case with positive communication.
Therefore, our hypothesis is that using a comfort scale
will lead to significant postoperative opioid sparing when
compared with the NRS to evaluate pain in the PACU.

The aim of this study was to compare postoperative opioid
consumption in patients in whom pain was assessed using the
NRS or a comfort scale.

Methods
Study design and population

This was an investigator-initiated, prospective, multicentre
parallel-group, cluster-randomised and controlled trial con-
ducted in 29 centres (clinical trial registration No.
NCTO05234216 February 10, 2022; principal investigator LM).
The study was approved for all centres by a French ethics
committee (Comité de Protection des Personnes Est II de
Besangon, March 15, 2022, No. SI 22.00140.000059-MS02) and
the ethics committee of the Lebanese Hospital Hotel-Dieu (No.
CEHDF 1897).

The National Institutional Review Board reviewed and
approved this clinical investigation (ID-RCB 2021-A02839-32).
All centres agreed to the plan for procedure management, data
collection, and statistical analysis a priori. Oral and informed
consent traced in patient’s records was obtained from all
participating patients before inclusion in the study.

We studied French-speaking patients older than 18 yr who
planned for scheduled to undergo surgery requiring post-
operative opioid therapy, were affiliated to a social security
system, and had given free oral informed consent. Partici-
pants were screened, approached, and recruited by study
staff, who evaluated patient eligibility, obtained consent, and
enrolled the participants. Exinclusion criteria were as follows:
patients unable to understand the assessment scales, pa-
tients using long-term opioids before the operation, patients
with opioid and opioid-like addiction, pregnant and breast-
feeding women, adults legally protected (under judicial pro-
tection, guardianship, or supervision), persons deprived of
their liberty, and persons denied urgent surgery. Patients who
could not return to usual care after PACU for a medical reason

(e.g. unplanned ICU admission) were excluded from the
study.

Randomisation and interventions

Centres were randomised in a 1:1 ratio in either the comfort or
NRS (control) group. Randomisation was centralised and
computer generated. Fifteen centres were assigned to each
group. During a common week of inclusion, each centre was
asked to include at least 25 patients. In the NRS group, pain
was assessed in the PACU using a pain NRS. In the comfort
group, pain was assessed in the PACU using a comfort scale
(Fig. 1). The comfort scale was presented and explained before
the beginning of the study during an online conference
organised by the principal investigator.

Patients eligible for surgery requiring postoperative opioid
treatment were informed during the pre-anaesthetic consul-
tation. Oral informed consent was recorded in patient’s med-
ical record. Intraoperative and postoperative care were not
modified by the study. Routine standard protocols were
applied in each institution including for i.v. morphine titra-
tion. It was, however, specified to base postoperative nausea
and vomiting (PONV) prevention on the Apfel score.

Outcomes measures

The primary outcome was the opioid consumption in the
PACU measured in morphine equivalent (mg). Secondary
outcomes were the number of episodes of postoperative pain
(defined as any episode with an NRS >3 or an inverted NRS for
comfort <3) in the PACU after extubation and at rest; opioid
consumption according to the type of surgery; time to reach an
Aldrete score >9 after extubation; number of PONV episodes in
the PACU; need for rescue antiemetic medication; and global
satisfaction (inverted NRS for satisfaction and EVAN-LR or
EVAN-G questionnaire'®).

Statistical analysis

Sample size was calculated based on the results of the AlgoSFAR
study,'® which showed an average consumption of morphine
per patient of 15 (sp 20) mg in the PACU. To show a decrease of 5

Comfort scale

Hello, how do you feel?

Can i do something for you?

It hurts’

Obvious pain

‘Yes, i'm cold’ = warming
‘Yes, i'd like to straighten up’ = reinstallation
‘Yes, i feel sick’ = antiemetic medication

‘No, everything is fine’
‘It's all right’

Your pain on a scale of 0-107?

Analgesic medication
‘Yes’

‘No’ ‘It's better’

Do you feel better now?

Fig 1. Comfort scale.

Your comfort on a scale of 0-107?

Are you still comfortable?

and/or
Can i do something for you?
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mg, 750 patients were needed (25 patients per cluster with 15
clusters per group) to have a 90% power at a two-sided o level of
0.05 and an intracluster correlation at 0.001 (GraphPad Software,
Boston, MA, USA). Statistical analysis was conducted on an
intention-to-treatbasis. Normal distribution was assessed using
descriptive statistics and histograms. In the text, quantitative
variables are presented as median (IQR) for continuous variables
and as number (corresponding percentage) for categorical vari-
ables. Inclusion variables were compared between groups
(comfort scale vs pain NRS). Analysis of study outcomes was
performed using mixed models with a random effect on cluster
for continuous variables and a logistic model with a random
effect on cluster for categorical variables. Statistical analysis
was performed with SAS software v.9.4 (SAS Institute, Cary,
NC, USA).

Results

Of the 3804 screened patients between May and June 2022, 885
underwent randomisation (Fig. 2) and 860 (433 in the comfort
group and 427 in the NRS group) were included in the analysis.
Because of missing data on one patient, data on the primary
outcome were available for 432 patients in the comfort group
and 427 in the NRS group (Supplementary Table S1).

Subject characteristics are presented in Table 1. The study
groups were comparable except for the following: subjects in

the NRS group were slightly older (P=0.044), were mostly men
(P=0.049), with a higher BMI (P=0.0165), received more regional
anaesthesia (P=0.0213), and were more likely to benefit from
abdominal surgery than subjects in the comfort group.

Primary outcome

Opioid consumption in the PACU was 0 (0—5) mg in the com-
fort group and 0 (0—6) mg in the NRS group with no statistical
difference (P=0.2436; Table 2).

Secondary outcomes

Opioid consumption in the PACU was comparable for
outpatient and inpatient (0 (0—0.2) mgin the comfort group vs
0 (0—0) mg in the NRS group; P=0.6555) and according to the
type of surgical procedure or the surgical risk. Number of
episodes of postoperative pain, nausea and vomiting in the
PACU, time to reach an Aldrete score >9 after extubation,
and global satisfaction were not different between groups
(Table 3).

Discussion

In this multicentre, randomised controlled trial, comfort
assessment or standard pain assessment in the PACU resulted

3804 patients assessed for eligibility

885 patients randomised

2919 patients excluded
- 287 research personnel unavailable
- 1183 did not meet inclusion criteria

- 502 met exclusion criteria
- 19 consent refusal
- 43 unknown reasons

[=
o
§ 445 subjects allocated to the comfort group
o
<

433 subjects with complete follow-up

- 7 deviations on the selection criterion
- 3 exclusions as defined in protocol

- 1 consent withdrawal

- 1 other reason

433 subjects included in intention-to-treat

analysis

- 1 data not available for analysis of
primary outcome

Analysis

Fig 2. Flow chart.

440 subjects allocated to the pain group

427 subjects with complete follow-up

- 2 deviations on the selection criterion
- 4 exclusions as defined in protocol

- 2 consent withdrawal

- 5 other reason

427 subjects included in intention-to-treat analysis
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Table 1 Subject characteristics. The data are presented as
mean (sp) for continuous variables and frequency (%) for cat-
egorical variables. ACC/AHA, American College of Cardiology/
American Heart Association; GA, general anaesthesia; NRS,
numerical rating scale; RA, regional anaesthesia; SA, spinal
anaesthesia. *The ASA criteria for physical status include a
classification for normal health (1), mild systemic disease (2),
severe systemic disease (3), and severe systemic disease that
is a constant threat to life (4).

Characteristic Comfort group  NRS group
(n=433) (n=427)

Age (y1) 52.6 (37—69) 56.4 (44—71)
Sex, female 245 (57) 213 (50)
BMI (kg m~?) 26.5 (5.8) 27 (6.1)
ASA physical status*

1 153 (37) 117 (27)

2 179 (43) 227 (53)

3 82 (20) 82 (19)

4 2 (0.5) 1(0.2)
Type of anaesthesia

GA 271 (63) 254 (59.5)

RA 11 (2.5) 6 (1.4)

GA+RA 128 (30) 140 (33)

SA 20 (5) 13 (3.0)

GA+SA 3(0.7) 14 (3)
Type of surgery

Abdominal 138 (32) 188 (44)

Orthopaedics 194 (45) 163 (38)

Vascular 11 (2.5) 3(0.7)

Ears, nose, and throat 27 (6) 10 (2)

and stomatology

Lung 2 (0.5) 22 (5)

Other 61 (14) 41 (10)
Surgery procedure risk

(ACC/AHA)

Low 126 (29) 130 (30)

Intermediate 280 (65) 261 (61)

High 27 (6) 36 (8)
Outpatient surgery 135 (31) 113 (26.5)

in comparable outcomes on pain intensity, opioid consump-
tion, and opioid-related side effects.

The hypothesis that using a comfort scale would reduce
opioid consumption when compared with a standard pain
assessment was based on studies that showed that the use of
negative words can increase pain. This was shown during not
very painful procedures such as blood sampling'® or periph-
eral vein cannulation.” Chooi and colleagues?® compared a
pain score and a comfort scale after Caesarean section in a
randomised controlled study published in 2013. Women in the
comfort scale group reported less pain and were less likely to
report unpleasant sensations and to be bothered by their
Caesarean delivery. They also requested less additional

analgesia. Moreover, in a before—after study, using positive
communication was shown to improve patient’s comfort and
satisfaction in the PACU.?! Standard pain scales also have
their intrinsic limitations as they can lead to incorrect pain
reporting.”> Moore and colleagues,?” recently highlighted that
approximately one in eight simultaneous pain scores dis-
agreed. Using a comfort scale could help avoiding these
discrepancies.”

In our study, the quality of postoperative analgesia was
better than expected. Indeed, nearly 60% of the patients did
not need any rescue opioid in the PACU, and the number of
episodes of PONV was close to 0. Studies reporting comparable
data, allowing a comparison, are scarce. Although previous
studies did not specifically focus on the PACU, pain scores and
opioid consumption were higher. Indeed, a German prospec-
tive cohort published in 2013 reported higher pain intensity on
the first day of surgery.”* Several common surgical procedures
resulted in a high level of postoperative pain. In their national
audit in 2008, Fletcher and colleagues® reported a mean
postoperative numerical pain score of 2.7 (sp 1.3) at rest and 4.9
(1.9) during movement, with a maximal level of 6.4 (2). In 2021,
in a French national audit based on physicians who volunteer
to participate, Rouxel and colleagues® reported that 81% of the
patients had an NRS lower than 3/10 in the PACU and 23% of
the patients received opioids in the PACU. The results of our
study reflect improvement and changes in clinical practice,
allowing very low opioid consumption and pain intensity.

There are several limitations to our study. Firstly, the opioid
consumption observed in our study was significantly lower than
expected. Such low pain intensity and opioid consumption in
the control group allow scarce possibility for improvement and
could therefore explain the absence of difference between the
two groups. A quick post hoc analysis showed that 1520 subjects
would have been necessary to observe a significant difference,
which would have not been clinically relevant (0.6 in satisfac-
tion NRS). Further studies should focus on patients with risk
factors of postoperative pain, opioid consumption, or both.
Moreover, we did not assess pain and opioid consumption after
the PACU. A lower opioid consumption after the PACU could
potentially have been found. Finally, the avoidance or mitigation
ofanocebo effectisareal clinical skill. It should be taught, learnt,
and experimented. In our study, the short online presentation of
the comfort scale might have been insufficient for all care pro-
viders to be skilled enough. Furthermore, using positive words is
not enough. It has to be associated with positive attitudes, ges-
tures, and intentions to improve the patient’s experience. Future
studies should be conducted with experimented providers.

However, the strength of this study was the rigorous meth-
odology: assessing the impact of positive communication
compared with a standard technique on postoperative opioid
consumption with a multicentre randomised controlled design.
The negative results of our study should not stop the

Table 2 Primary outcome. The data are presented as median (IQR) for continuous variables and frequency (%) for categorical variables.

IQR, interquartile range; NRS, numerical rating scale.

Comfort group (n=432) NRS group (n=427) P-value
Opioid consumption in PACU (mg) 0 (0-5) 0 (0—6) 0.2436
Opioid consumption in PACU (yes) 166 (38) 189 (44) 0.2260
Opioid consumption in PACU in patients 7 (5—10) 7 (4—10) 0.729

who required opioids (mg)
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Table 3 Secondary outcomes in the PACU. The data are presented as mean (sp) for continuous variables and frequency (%) for cate-
gorical variables. EVAN-LR, Evaluation du Vécu de I’Anesthésie LocoRégionale; EVAN-G, Evaluation du Vécu de I’Anesthésie Générale;
PONV, postoperative nausea and vomiting; NRS, numerical rating scale.

Comfort group (n=432) NRS group (n=427) P-value
Number of episodes of NRS >3 0 (0—-2) 0 (0—2) 0.2247
Time to reach an Aldrete score >9 after extubation (min) 91 (46) 110 (159) 0.9666
Number of episodes of PONV 0.1 (0.5) 0.1 (0.5) 0.8474
Need for rescue antiemetic medication, yes 30 (79) 29 (69) 0.3967
Inverted NRS satisfaction (0—10) 8.9 (1.6) 9.0 (1.7) 0.4864
EVAN-LR score (0—100%) 83.5 (9.4) 79.2 (12.9) 0.7419
EVAN-G score (0—100%) 77.2 (13.2) 77.5 (11.8) 0.9149
implementation of hypnotic and positive communication in data; or the preparation, review, or approval of the
daily care. Using a comfort scale once in the PACU is probably manuscript.

insufficient to provide benefits to the patient. Researchers have
suggested that for every negative emotion, it could be beneficial
to experience three to five positive ones.?” Negative expecta-
tions should be minimised by all caregivers along the patient’s
whole experience. The objective is not to ignore or minimise
negative emotions but rather to seek to balance the patient’s
emotional well-being by integrating positive experiences and
projecting them towards comfort. It is therefore essential to
teach caregivers communication and suggestion techniques to
avoid the nocebo effect and to suggest comfort, relief, and care.?!

In conclusion, using a comfort scale did not reduce opioid
consumption when compared with a standard numerical pain
scale in the PACU. However, opioid consumption and pain in-
tensity were very low. Further studies should focus on patients
with risk factors for increased postoperative opioid consumption.
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