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Aligning satisfaction with pain intensity: insight and a composite score from a registering
observational study *

JIANG Bailin, WU Yaqing, WANG Xiuli, GAN Yu, WEI Peiyao, FENG Yi “

(Department of Anesthesiology, Peking University People's Hospital, Beijing 100044, China)

Abstract Objectives: To construct a composite score covering multi-dimensional pain-related patient-report-
ed outcomes (PROs), which can provide a basis for further optimizing the protocol of postoperative acute pain
treatment. Methods: The data used in this study were Chinese population data provided by PAIN OUT, an inter-
national perioperative pain registry. Data for this analysis was collected by PAIN OUT, a multinational perioper-

ative pain registry. Standardized methods were used to evaluate pain management and multi-dimensional PROs.
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PROs were assessed with the International Pain Outcomes Questionnaire (IPO-Q), which evaluated five outcome
domains. Four of them were pain experiences: () pain intensity (worst, least pain and time spent in severe pain);
@ interference of pain on function (activities in and out of bed, sleep and breathing deeply or coughing); 3
emotional impairment caused by pain (anxiety and helplessness); @ adverse effects (nausea, drowsiness, itch,
dizziness). The fifth is patients' perception of postoperative pain management: satisfaction with pain treatment,
desire for more pain treatment, participation in pain treatment decisions, pain relief, and receipt of information
about pain treatment. A data set specific to Chinese adult patients undergoing orthopedic surgery was selected
to reduce the influence of potential confounders. The principal components with cumulative contribution rate >
70% were extracted from the pain experience indicators as candidate predictors, then a multiple linear regres-
sion was used to fit the "satisfaction" model. The partial regression coefficient of the principal component of the
model and the score coefficient of each postoperative pain index in the corresponding principal component were
used to calculate the weight of each index, and the linear comprehensive score was obtained. The Delong test
was used to compare the discrimination of predicting satisfaction and wish for more pain treatment between the
new composite score and worst pain, one of the most widely-used indicators for measuring postoperative pain in-
tensity. The modified area under the receiver operating characteristic curves (AUC) of predicting satisfaction and
wish for more pain treatment by the composite score were calculated after adjusting the influence of the other
variables regarding patients' perception. Results: Between May 2014 to November 2019, 2244 patients from 13
hospitals were surveyed, of which 1985 patients qualified for analysis. Five principal components with a cumu-
lative explained variance of 71.5% were extracted, of which the first two were included in the regression model.
The weight coefficients for the pain experience reflected by the IPO-Q were worst pain 11, least pain 17, time
spent in severe pain 11, interference with activity in bed 9, interference with breathing deeply or coughing 10, in-
terference with sleep 9, anxiety 12, helplessness 12, nausea 0, drowsiness 2, itch 5, and dizziness 2. The compos-
ite score indicated more superior discrimination to the worst pain in predicting satisfaction (Z = 5.328, P <0.001)
and wish for more pain treatment (Z = 3.906, P = 0.001). The adjusted AUCs of predicting satisfaction and wish
for more pain treatment by the composite score were 0.837 (95%CI: 0.820-0.853) and 0.793 (95%CI: 0.774-
0.810), respectively. Conclusion: The comprehensive score summarizes the multi-dimensional pain experience
into a single score, provides a new tool for evaluating postoperative pain and improving pain management, and
provides a new cognition for interpreting the relationship between pain intensity and patient satisfaction.
Keywords postoperative pain; pain management; composite score; satisfaction; pain intensity; numeric rating
scale (NRS)
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53 (AUC = 0.794, 95%CI: 0.775-0.811) fiF “ /™
FIIE” I NRS ¥4 (AUC = 0.752, 95%CI: 0.732-
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Table 1 Baseline characteristics and PROs of patients

fi?: 72=1985

B/ [ B (%)] M/F [72 (%)] 1000 (50.4)/985(49.6)
Fi# () Age (years) 54 (42, 63)
A E 5% BMI (kg/m®) 25(22,28)
FARIT [ #1 (%)] Type of surgery [72 (%)]

T B H Joint replacement 594 (29.9)

HPTEAL N E 5 Fracture fixation 548 (27.6)

HHF AR Spine surgery 324 (16.3)

- F A Reconstruction 315 (15.9)

HAth Others 204 (10.3)
YIRS Pain intensity

™ E K Worst pain 4(3,6)

4% Least pain 1(0,2)

JE YR AT FE S ° Time spent in severe pain * 1(0,3)
PEIRAHE SN YT Interference with function

IR 53] Activities in bed 3(1,5)

PRI 5% K Breathing deeply or coughing 0(0, 1)

R Sleep 1(0,3)
PRI 15 26 1) Emotional impairment

FERE Anxiety 0 (0, 3)

JeB) Helplessness 0(0,2)
AR Adverse effects

%> Nausea 0(0,2)

W& Drowsiness 0(0,3)

JEJF Ttch 0(0, 0)

Sk Dizziness 0(0, 1)
i N\ H A Perception of pain management

W FEE Satisfaction 9 (7, 10)

7 15 3 58 £ 397 Desire for more treatment 564 (28.4)
% 597 7 L Participation in treatment

decisions 6(0,9)

PR fRAEE © Pain relief* 8(5,9)

1R 15 B Receipt of information 1064 (53.6)
A A Y i 0/\1 b

X PEIRVR ST AN R[] (%)] 557 28.1)

Dissatisfaction with treatment [72 (%)] b

TFREBTEIELM (Q,, Q) &or, tH BT LA (%) %os: PROs:
ARG BhsHEL oy 0~10 4 ° DASRREE < 7 NARHE
Measurement data were shown as M[Q,, Q;]; Count data were shown
as example (%); PROs: Pain-related patient-reported outcomes;
* Standardized as a 0-10 scale; ° Divide satisfaction ratings into two
subsets with < 7 as the watershed.

FEHIFEZE R P IR BT R BOR B A BRI
B TR A PSR AN IR IS B AR, (H IR AR IR
R P EA ARG —E 5
MR AR ™, A RARR: 13 MG 7™
PR 1 N [ B E U R T L Y. X 3
BT R R IRAL, DO ER T
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Table 2 The Principal components of postoperative pain variables and partial regression coefficient in the model

. TR EA s A aEIVE] St
Pj?ﬁz'ﬁl Principal component analysis Multiple linear regression
rincipal — E—— "
component RHAEAR FRTTHRE (%) {71 )4 % ¥4 (SE) B e
Eigenvector Percentage of total variance explained (%) Partial regression coefficient (SE)

1 4.24086 353 1.053 (0.039) 27.000 <0.001
2 1.619623 48.8 -0.135 (0.04) -3.370 0.001
3 0.953536 56.8
4 0.917789 64.4
5 0.853536 71.5

SE: ARk * T AR & IR St

SE: standard error; “ Pooled statistics based on the multiple imputation data sets.
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Table 3 The weight coefficients for the composite score

fab% Ttem FLE Weight

YIRS Pain intensity

™ E K Worst pain 11

4259 Least pain 17

R AT AL S ¢ Time spent in severe pain * 11
JEIFNTIE B T3 Interference with function

PR Fi% 3 Activities in bed 9

VRIFIR 5% Wk Breathing deeply or coughing 10

HEHR Sleep 9
P17 25 B 52 Emotional impairment

8 Anxiety 12

JGB Helplessness 12
AR Adverse effects

&> Nausea 0

W&l Drowsiness 2

JEJ¥ Ttch 5

k& Dizziness 2

S E Total 100

S WhRHELL N 0~10 4); * Standardized as a 0-10 scale.
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JF 7 B 1) NRS P SR 3E 4T AR S5 6 7 I &t
W 3R e B, (EBR Tk = 4t S g N S B
I G RO, 3T 43 A NRS P43 3T (18 T
FEME UG 24 HE LI, X FEUT RS IR YT i B
TEIT AN 2 B RE: P

KA FANEE T AREEIRNLEE TR R, i
A DA S AR S5 SRR SN RS R A

W 20225%33.indd 190

S

2244 AT HBFF AN NI Z VT

259 B NAFF & AN b i
—>| LR <18 % (2=19)
2. RIAFFEIE A (72 = 203)

—>| 37 B A LB SRR, Rk

1985 {75 AN 53 BT
W< Ty 557 s WEEEE >7 7 1428 f4

Patients assessed for eligbility: 7z = 2244

Excluded

— | Did not meet at least one inclusion critera, 72 = 259
1.Younger than 18 years, 72 =19
2.Consent not obtained, 7z =203

Data missing about improtant variables, 7z =37

| Patients included in this study: 7z = 1985 |

I
. v

| Satisfaction > 7, 72 = 1428|

| Satisfaction < 7, 77 =557 |

B AR SRRSO
Fig. 1 Flow chart of the patients included in this study
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Vi o Composite score &
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c
[
9D 0.4
Source of the curve
S . Worst pain
0.24 ~~ Composite score
: o Composite score &
Perception of care
0 w ‘ ‘ ‘ ‘
0.2 0.4 0.6 0.8 1.0

1-Specificity

(A) X “PIRBIT AR kTt B) X “AEEZIRIT” KMl Worst pain:  “f/™HIH” 1) NRS 157
Composite score: Zi&1F55: Composite score & Perception of care: 1 1EHAthIp NEENFEIR I LEA1F4): Sensitivity:

UM Specificity: RERE

Fig. 2 The comparison of the ROC of the composite score with the worst pain NRS
(A) Predicting the dissatisfaction with pain treatment; (B) Predicting the desire for more treatment; Worst pain, the NRS
of worst pain after operation; Composite score, the composite score reflecting all aspects of the patient pain experiences;
Composite score & Perception of care: the composite score adjusted by the other perceptions of pain management.
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