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Summary

Background Postoperative pain poses a significant challenge to the healthcare system and patient satisfaction and is
associated with chronic pain and long-term narcotic use. However, systemic assessment of the quality of
postoperative pain management in China remains unavailable.

Methods In this cross-sectional study, we analyzed data collected from a nationwide registry, China Acute
Postoperative Pain Study (CAPOPS), between September 2019 and August 2021. Patients aged 18 years or above
were required to complete a self-reported pain outcome questionnaire on the first postoperative day (POD1).
Perioperative pain management and pain-related outcomes, including the severity of pain, adverse events caused
by pain or pain management, and perception of care and satisfaction with pain management were analyzed.

Findings A total of 26,193 adult patients were enrolled. There were 48.7% of patients who had moderate-to-severe pain
on the first day after surgery, and pain severity was associated with poor recovery and patient satisfaction. The
systemic opioid use was 68% on the first day after surgery, and 89% of them were used with intravenous patient-
controlled analgesia, while the rate of postoperative nerve blocks was low.

Interpretation Currently, almost half of patients still suffer from moderate-to-severe pain after surgery in China. The
relatively high rate of systemic opioid use and low rate of nerve blocks used after surgery suggests that more effort is
needed to improve the management of acute postoperative pain in China.
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Introduction

Around 300 million surgeries are performed annually
for different reasons worldwide.! However, post-

deep vein thrombosis, and chronic pain.** Furthermore,
the financial burden caused by managing postoperative
pain and its complications and the social burden caused

operative pain, as a major surgical complication, poses a
significant challenge to the healthcare system by leading
to poor outcomes, disability, lengthy hospitalization, and
financial burden.”* Inadequate treatment of acute post-
operative pain can lead to further complications, such as
respiratory tract infections, psychological symptoms,

by absenteeism is also significant. Therefore, preventing
acute postoperative pain and improving its management
is crucial.

In recent years, many studies on acute pain in the
perioperative period have been carried out in Europe, the
United States, and other countries or regions,*” all of
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Research in context

Evidence before this study

With the development of anesthesia, postoperative pain
management has received more and more attention, but
compared to western countries, China still lacks a systematic
postoperative pain management system, including strategies
for identification, prevention, and reporting of high-risk
patients, and has never conducted a nationwide survey on the
current situation of acute postoperative pain management,
which has to a certain extent hindered the development of
pain management in China. To this end, we have formed the
CAPOPS ( China Acute Postoperative Pain Study) Group to
conduct a nationwide survey on the status of acute
postoperative pain management.

Added value of this study

CAPOPS is the largest survey database on postoperative pain
in China and the largest study on the current status of acute
postoperative pain in the Asian population. The study

which have reported a high prevalence of moderate-to-
severe pain after surgery and severe pain significantly
affects patient activity, mental state, and sleep. Most
studies have found a high satisfaction rate with pain
treatment in patients with moderate-to-severe pain,*"
However, many patients still report dissatisfaction with
pain management.® The number of surgeries in China is
nearly 70 million per year.* Most of the published
studies on acute postoperative pain in China mainly
limited in specific region or a certain type of surgery, and
the patient sample were much small."*” In the PAIN-
OUT China study,'"* we studied acute postoperative
pain in 2520 patients from 12 hospitals, from which we
got a preliminary understanding of acute postoperative
pain in China. Considering the large number of hospi-
tals in China and the significant variation in medical
levels among regions, in this study we conducted a
survey with 122 research centers to evaluate the current
status of acute postoperative pain in China. This study
aimed to determine the efficacy of postoperative pain
management in China and identify factors associated
with sub-optimal post-operative pain management.

Methods

In this observational, cross-sectional study, we
analyzed data from a nationwide registry, China Acute
Postoperative Pain Study (CAPOPS). CAPOPS is a
multicenter registry (https://mazuidata.medbit.cn) in
China established to evaluate and analyze acute
postoperative pain management and patient-reported
outcomes to identify the factors influencing patients’
satisfaction with pain treatment and improve pain
management. CAPOPS was registered at www.chictr.
org.cn (ChiCTR1900025237) on August 17th, 2019,

analyzed the current status of postoperative acute pain
management in China, summarized some of our
achievements in postoperative acute pain management, and
revealed the current shortcomings and future directions for
development and change.

Implications of all the available evidence

From the results of the study, it was found that the current
situation of acute postoperative pain in China differs
significantly from that of western countries. The reasons for
these differences may be multifaceted, but the high
proportion of opioid use, the low rate of regional block
analgesia, and the high rate of postoperative patient-
controlled analgesia with adverse effects still exist. We believe
that the CAPOPS database will make a useful contribution to
the construction of a postoperative acute pain management
system in China and will also provide useful reference data for
other related disciplines worldwide.

and initiated in September 2019. The CAPOPS reg-
istry enrolled surgical patients from 122 centers in
China between September 2019 and August 2021.
Participating centers were recruited through a call
published in eight provinces/regions in mainland
China. Among the 122 participating centers (eTable 1
in the Supplement), there were 115 (94.3%) tier 3
hospitals (tertiary hospitals), and 7 (5.7%) were tier 2
hospitals (secondary hospitals, eTable 2 in the Sup-
plement). The protocol for the present study was first
reviewed and approved by the Institutional Review
Boards (IRB) of the Chinese PLA General Hospital
and then approved by each participating center.
Written or oral consent was obtained from each
participant according to the requirements of the local
ethics committee. The Strengthening the Reporting of
Observational Studies in Epidemiology (STROBE)
guidelines has been followed in this study (STROBE
checklist in the Supplement).

Subjects
Patient inclusion criteria for CAPOPS were as follows:
patients underwent elective surgery; aged 18 years or
above; were on the first postoperative day (POD1) and
back on the ward for at least 6 h; consented to take part
in a survey assessing pain-related outcomes related with
their surgery. Patients were excluded if they did not
consent to participate in this study or if their con-
sciousness and cognitive status were compromised to
make a judgment on whether to participate in this study.
Patients with missing or "unrated" evaluation of the
worst pain, the degree of the mildest pain greater than
the worst pain, missing information on anesthesia
method, and missing duration of surgery were excluded
from the current analysis.
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Data collection

Patients were approached once by a trained investigator
on POD1. Investigators could include all patients who
comply with the inclusion criteria if they have sufficient
time to collect data. Otherwise, the investigators were
required to select the patients using simple random
sampling method. The investigator needed to determine
the total number of patients available for interview on
that day and assigned a number to each patient. Sample
size was decided by the investigator based on the
available time for data collection on that day. By using a
random number generator or random number tables, a
subset of patients was then selected randomly.

During the interview, patients were required to
complete the Chinese version of the International Pain
Outcome Questionnaire (IPO-Q in the Supplement).”
The IPO-Q consists of 13 questions evaluating four
outcome domains and they include: 1) intensity of pain,
including the worst and the least pain scores since
surgery (rated on numeric rating score, NRS, 0 = null,
10 = worst possible), the percentage of time spent in
severe pain (0%-100%); 2) interference of pain with
activities (changing position in bed, taking a deep breath
or coughing, getting out of bed, and sleep, the extent
also determined by a score analogous to the NRS score
(0-10)) and with emotional well-being (anxiety and
helplessness, as determined by the NRS score >0); 3)
side effects of pain treatment, including nausea,
drowsiness, itching, and dizziness, as determined by the
NRS score >0; and 4) perception of care, treatment
satisfaction and involvement in pain treatment decision-
making with NRS (0-10), whether patients wished for
more treatment (yes/no) and received information about
pain treatment options (yes/no). Patients were also
asked about the existence and severity of a persistent
painful condition lasting 3 months before surgery. The
questionnaire’s psychometric properties have been
validated in English and translated, using standardized
methodology, into 29 languages.”

The investigator reviewed the patient’s medical re-
cords and filled in the process questionnaire, which
included patient demographics, comorbidities, pre-
admission opioid use, analgesic given peri-operatively,
and type of anesthesia and surgery. Data were entered
online at the participating centers and reviewed by the
central center to perform additional data quality checks.
In case of missing data or irregularities, an inquiry
would be made.

Outcomes

The primary outcome was the prevalence of moderate-
to-severe pain on POD1, which was defined as the
worst pain score rated on a numeric rating score
(NRS, 0 = no pain, 10 = maximum pain) >4.”>> Post-
operative mild, moderate, and severe pain was graded
according to the worst pain score on a scale of 0-3, 4-6,
and 7-10, respectively'’; Secondary outcomes included
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interference of pain, side effects of pain treatment, and
perception of pain treatment.

Statistical analysis

Continuous variables were summarized by presenting
the median and interquartile range (IQR) for the total
number of patients who contributed values. Categorical
variables were summarized by presenting each cat-
egory’s frequency and proportion of patients. Difference
in demographics, anesthesia and analgesia methods,
and patient reported outcomes other than the worst pain
between patients with mild pain and those with
moderate-to-severe pain was assessed using the y2 test
or Fisher’s exact test (categorical variable), student’s t-
test, or Mann-Whitney U test (continuous variable)
depending on the data distributions and variances,
where the normality of data was tested with Shapiro—
Wilk test. A complete case analysis was used given the
relatively low rate of missing data. Statistical signifi-
cance was defined using a 2-sided significance level of
a = 0.05.

Because of the large sample sizes in this study, it is
possible to achieve statistical significance in situations
where the observed differences are clinically meaning-
less.” Therefore, effect size was reported as Cohen’s
d for t test and as Cramer’s v for y2 test®?° to evaluate
the clinical significance of the observed differences. As
suggested by Cohen, a small, moderate, or large
meaningful difference exists when effect size of
Cohen’s d equals or exceeds +0.2, 0.5, or 0.8, respec-
tively.”?” For x2 test, a small, moderate, or large
meaningful difference exists when effect size of Cram-
er’s v equals or exceeds £0.1, 0.3, or 0.5, respectively.”**
Effect sizes are guides rather than absolutes, and
interpreting the response requires personal judgment
regarding the practical or clinical importance of the
effect.

The prevalence of moderate-to-severe pain in
different surgical specialties and in different surgical
procedures were estimated with odd ratios (ORs) and 2-
sided P values, with values less than 0.05 considered
significant. Because of the potential for type I error due
to multiple comparisons, Bonferroni correction was
used to adjust the P value.

Statistical analyses were performed with SAS soft-
ware, version 9.4(SAS Institute, Cary, NC).

Role of the funding source

The funder had no role in study design, data collection,
data analysis and interpretation of data, nor in the
writing of the report and the decision to submit the
paper for publication.

Results
In this study, 27,735 cases of surgical patients from 122
centers in eight provinces/regions in mainland China
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were screened. A flow chart was drawn according to the
inclusion and exclusion criteria of the database (Fig. 1).
As shown in Table 1, a total of 26,193 patients entered
the final analysis with a median age of 52.0 years (IQR
37.0-63.0) and a median body mass index (BMI) of
24.7 kg/m?* (IQR 22.3-27.3), and 15,744 (60.1%) cases
were women.

Prevalence of moderate-to-severe acute
postoperative pain

Overall, 48.7% of the study population had moderate-to-
severe acute postoperative pain (worst pain score: 4-10),
including 4108 cases (32.2%) with severe postoperative
pain (worst pain score: 7-10). There were slight varia-
tions in demographics between patients with mild
postoperative pain and those with moderate-to-severe
pain. The percentage of females was slightly higher in
patients with moderate-to-severe pain (7752 cases,
60.8%) than in those with mild pain (7992 cases,
59.5%). The difference in gender proportion was sta-
tistically significant between two groups of patients, but

All eligible patients
(n=27735)

(Hospitalized between 2019-09-01
and 2021-08-31)

the effect size was only 0.0133. A total of 3648 patients
had a history of chronic pain prior to surgery, and 2090
of them had moderate-to-severe postoperative pain, and
the intensity of pre-existing chronic pain was higher in
patients with moderate-to-severe pain than in those with
mild pain, which was a medium to small effect size. The
median prognostic assessment time was 23.3 h
(20.5-26.4) after surgery (Table 1).

The regions with a prevalence of higher than 50%
include Beijing, Tianjin, and Guangzhou, while the re-
gions with a prevalence of lower than 50% were Henan,
Hebei, Shandong, Liaoning, and Jiangsu (Table 1).

Patients were recruited from 13 surgical specialties, of
which orthopedics, general surgery, and gynecology were
the most common (Fig. 2A and eTable 3 in the Supple-
ment). The highest prevalence of moderate-to-severe pain
was reported in patients from the burn and plastic surgery
department (73.1%), followed by thoracic surgery (62.9%),
obstetrics (62.0%), and orthopedics (54.1%). The preva-
lence of postoperative moderate-to-severe pain in patients
admitted to these surgical departments was significantly

Following cases were excluded
1. Patients younger than 18 years or with missing age information (n=56)
2. Patients with missing time of prognostic assessment or being non-first

= postoperative day (n=948)
3. Patients who did not give informed consent or not meeting the inclusion
criteria (n=202)
Patients whose data were collected
(n=26529)
‘ Following cases were excluded
1. Patients with missing or 'unrated' evaluation of the degree of the worst
% pain (n = 25)
‘ 2. Patients with the least pain score greater than the worst pain score
(n=205)
3. Patients with missing information on anesthesia method (n=103)
v 4. Patients with missing duration of surgery (n=3)
Patients included in the final
analysis
(n=26193)

Patients with
moderate to severe
pain

(n=12756)

Patients with mild
pain
(n=13437)

Fig. 1: Case-screening flowchart.
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Total Degree of the worst pain 0-3  Degree of the worst pain 4-10 P-value  Effect size

(n =26,193)

(n = 13,437)

(n = 12,756)

Age (years), n (%)
<65
>65
Gender, n (%)
Female
male
BMI* (kg/m?), median (IQR)
<18.5, n (%)
[18.5 24), n (%)
[24,28), n (%)
>28, n (%)
History of chronic pain prior to surgery, n (%)
Pre-existing chronic pain: intensity (n = 3606), median (IQR)
Use of opioids prior to admission, n (%)
Use of corticosteroids prior to admission, n (%)
Pre-operative comorbidities, n (%)
Cardiovascular disease
Diabetes mellitus
Malignancy
Multiple trauma
Mental illness
Pulmonary disease
Other surgeries
Gastrointestinal disorders
Renal diseases
Fibromyalgia
Surgical specialties, n (%)
Burn and plastic surgery
Thoracic surgery
Obstetrics
Orthopedics
Hepatobiliary surgery
Otorhinolaryngology
Gynecology
General surgery
Urology
Neurosurgery
Oral and Maxillofacial Surgery
Cardiovascular surgery
Ophthalmology
Duration of surgery (min), median (IQR)
Regions, n (%)
Beijing
Shandong
Henan
Liaoning
Hebei
Tianjin
Jiangsu

Guangdong

20,544 (78.4%)
5649 (21.6%)

15,744 (60.1%)
10,449 (39.9%)
24.7 (22.3-27.3)
945 (3.6%)
10,055 (38.4%)
9932 (37.9%)
5261 (20.1%)
3648 (13.9%)

5.0 (3.0-7.0)

49 (0.2%)

42 (0.2%)
8670 (33.1%)
6078 (23.2%)

2254 (8.6%)
1364 (5.2%)
335 (1.3%)
299 (1.1%)
364 (1.4%)
212 (0.8%)
245 (0.9%)
9 (0.4%)

2 (0.0%)

301 (1.1%)
2617 (10.0%)
2015 (7.7%)
7960 (30.4%)
1700 (6.5%)

368 (1.4%)
3077 (11.7%)
5137 (19.6%)
1550 (5.9%)

983 (3.8%)

2 (0.3%)
376 (1.4%)

7 (0.1%)
120.0 (70.0-185.0)

10,635 (40.6%)
4025 (15.4%)
4616 (17.6%)
2685 (10.3%)
2351 (9.0%)
1133 (4.3%)

607 (2.3%)
141 (0.5%)

10,562 (78.6%)
2875 (21.4%)

7992 (59.5%)
5445 (40.5%)
24.6 (22.3-27.3)
442 (3.3%)
5293 (39.4%)
5079 (37.8%)
2623 (19.5%)
1558 (11.6%)
4.0 (3.0-7.0)
18 (0.1%)
19 (0.1%)
4149 (30.9%)
2985 (22.2%)
1032 (7.7%)
562 (4.2%)
168 (1.3%)
140 (1.0%)
149 (1.1%)
85 (0.6%)
125 (0.9%)
47 (0.3%)
1 (0.0%)

81 (0.6%)
971 (7.2%)
766 (5.7%)
3654 (27.2%)
940 (7.0%)
207 (1.5%)
1798 (13.4%)
3024 (22.5%)
958 (7.1%)
679 (5.1%)
9 (0.4%)
278 (2.1%)
4 (0.2%)
115.0 (68.0-180.0)

5027 (47.3%)
2214 (55.0%)
2573 (55.7%)
1445 (53.8%)
1207 (51.3%)
526 (46.4%)
387 (63.8%)
8 (41.1%)

9982 (78.3%)
2774 (21.7%)

7752 (60.8%)
5004 (39.2%)
24.8 (22.3-27.4)
503 (3.9%)
4762 (37.3%)
4853 (38.0%)
2638 (20.7%)
2090 (16.4%)
0 (3.0-7.0)
31 (0.2%)
3 (0.2%)
4521 (35.4%)
3093 (24.2%)
1222 (9.6%)
802 (6.3%)
167 (1.3%)
159 (1.2%)
215 (1.7%)
127 (1.0%)
120 (0.9%)
2 (0.4%)
1 (0.0%)

220 (1.7%)
1646 (12.9%)
1249 (9.8%)
4306 (33.8%)
760 (6.0%)
161 (1.3%)
1279 (10.0%)
2113 (16.6%)
592 (4.6%)
304 (2.4%)
3 (0.2%)
8 (0.8%)
3 (0.0%)
120.0 (75.0-188.5)

5608 (52.7%)
1811 (45.0%)
2043 (44.3%)
1240 (46.2%)
1144 (48.7%)
607 (53.6%)
220 (36.2%)
83 (58.9%)

0.4906  0.0043

0.0326 0.0133

0.0078 0.0253
0.0002 0.0273

<0.0001 -0.0691
<0.0001 0.2992
0.0337 0.0161
0.4315 0.0049
<0.0001 0.0485
<0.0001 0.0867

<0.0001 0.1963

<0.0001 0.0919

<0.0001 0.0849

Data are shown as n(%) or median (interquartile ranges), respectively. BMI*, body mass index, categorized according to China criteria of weight for adults.”®

Table 1: Demographic and clinical features of enrolled cases.
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A Surgical specialities » Y

Burn and plastic surgery 133 (44.2%) 87 (28.9%)

Thoracic surgery 1199 (45.8%) 447 (17.1%)

Obstetrics 634 (31.5%) 615 (30.5%)
Orthopedics 2774 (34.8%) 1532 (19.2%)
Hepatobiliary surgery 538 (31.6%) 222 (13.1%)
Otorhinolaryngology 96 (26.1%) 65 (17.7%)
Gynecology 934 (30.4%) 345 (11.2%)

General surgery 1589 (30.9%) 524 (10.2%)

Urology 438 (28.3%) 154 (9.9%)

Neurosurgery 218 (22.2%) 88 (9.0%)
Oral and Maxillofacial Surgery 20 (24.4%) 3 (3.7%)
Cardiovascular surgery 75(19.9%) 23 (6.1%)

Ophthalmology 0(0.0%) 3(11.1%)

T T T T T T
0% 20% 40% 60% 80% 100%

Degree of the worst pain M 0-3 M 4.6 M 7-10

Types of surgical procedure

4-6 7-10

B Autologous costal cartilage rhinoplasty 124 (47.5%) 84 (32.2%)

Bariatric surgery 118 (36.4%) 92 (28.4%)

Pulmonary and bronchial resection 954 (45.5%) 376 (17.9%)

Open reduction and internal fixation of limb fractures 343 (30.5%) 368 (32.7%)

Partial or total gastrectomy 354 (48.2%) 101 (13.8%)

Cesarean section 608 (31.5%) 586 (30.3%)

Knee joint replacement 539 (43.0%) 180 (14.4%)

Spinal fusion surgery 670 (35.0%) 413 (21.6%)
Hepatectomy 135 (41.3%) 48 (14.7%)
Abdominal total or subtotal hysterectomy 178 (39.6%) 73 (16.3%)
Nephrectomy 125 (35.5%) 41 (11.6%)
Colorectal resection 312(38.3%) 70 (8.6%)

Knee arthroscopic surgery 147 (28.2%) 97 (18.6%)

Hip joint replacement 217 (33.0%) 89 (13.5%)

Laparoscopic total or subtotal hysterectomy 205 (32.3%) 76 (12.0%)
Appendectomy 76 (33.9%) 20 (8.9%)

Laparoscopic cholecystectomy 243 (28.2%) 75 (8.7%)

Adrenalectomy 38 (24.1%) 17 (10.8%)
Hernia repair 52(21.8%) 19 (8.0%)

Cardiac valvular surgery 25(19.8%) 9 (7.1%)

Intracranial mass resection 123 (17.4%) 56 (7.9%)
Thyroid surgery 164 (19.3%) 37 (4.4%)
Coronary artery bypass graft surgery 37(19.5%) 8 (4.2%)
Mastectomy 69 (18.6%) 10 (2.7%)
I T T T T T
0% 20% 40% 60% 80% 100%

Degree of the worst pain ™ 0-3 ® 4.6 M 7-10

Fig. 2: The prevalence of mild, moderate, and severe acute postoperative pain in different surgical specialties (panel A) and in different surgical
procedures (panel B). Panel A shows that obstetrics and burn and plastic surgery has the highest proportion of cases with severe pain (28.90%
and 30.52%, respectively), while thoracic surgery and burn and plastic surgery have the highest proportion of cases with moderate pain (45.82%
and 44.19%, respectively). Panel B shows that open reduction and internal fixation of limb fractures, cesarean section, and bariatric surgery have
the highest prevalence of severe pain (32.74%, 30.33%, and 28.40%, respectively), partial or total gastrectomy, autologous costal cartilage
rhinoplasty, and pulmonary and bronchial resection have the highest prevalence of moderate pain (48.23%, 47.51%, and 45.54%, respectively).
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higher compared with that in gynecological patients. The
prevalence of moderate-to-severe pain varies significantly
in different surgical specialties.

We further analyzed the variation of pain severity after
24 surgical procedures with a sample size of more than
100 in our datasets (Fig. 2B and eTable 4 in the Supple-
ment). The prevalence of moderate-to-severe postoperative
pain was higher than 60% in patients who received
autologous costal cartilage rhinoplasty (79.69%), bariatric
surgery (64.81%), pulmonary and bronchial resection
(63.48%), open reduction and internal fixation of limb
fractures (63.26%), partial or total gastrectomy (61.99%),
and cesarean section (61.80%). Although lower than ce-
sarean section, the prevalence of moderate-to-severe pain
on POD1 was greater than 40% in patients who received
knee joint replacement, spinal fusion surgery, hepatec-
tomy, abdominal total or subtotal hysterectomy, nephrec-
tomy, colorectal resection, knee arthroscopic surgery, hip
joint replacement, laparoscopic total or subtotal hysterec-
tomy, and appendectomy. For patients with hernia repair,
cardiac valvular surgery, intracranial mass resection, thy-
roid surgery, coronary artery bypass graft surgery, and
mastectomy, the prevalence of moderate-to-severe pain
was lower than 30%.

Other pain-related outcomes
Patients reported median least pain score was 1.0
(0.0-2.0), with 1590 cases (6.1%) >3. The percentage of

time in severe pain was 10% (0-30%), with 5225 cases
(20.0%) >30%. The proportions of pain affecting pa-
tients’ deep breathing/coughing, sleeping, and in-bed
activities in the overall population were 60.6%, 43.0%,
and 76.6%, respectively. 38.6% of the patients got out of
bed on POD1, and 67.8% of them reported pain inter-
ference with out-bed activities.

Patients with moderate-to-severe pain had lower
rates of ambulation compared to those with mild pain
(35.1% vs. 41.9%, P < 0.01). Patients with moderate-to-
severe pain reported higher scores for interference of
pain with activities. For patients with moderate to severe
pain, pain-related anxiety (49.2% vs. 25.5%, P < 0.01)
and helplessness (35.8% vs. 16.0%, P < 0.01) were
significantly higher than patients with mild pain, with a
medium effect size for difference in anxiety and a small
effect size for difference in helplessness.

Among the side effects of pain treatment, nausea,
dizziness, and drowsiness were common, with a prev-
alence of 34.7%, 34.7%, and 29.7%, respectively. Itching
was relatively rare. Patients with moderate-to-severe
pain had a higher prevalence of the above side effects
of postoperative pain treatment than patients with mild
pain, with small to medium effect sizes for difference in
nausea, dizziness, and drowsiness (Table 2).

There was a statistically significant difference be-
tween the two groups in information about treatment
options (72.0% vs. 78.1%), but the effect size was

Data are shown as n(%) or median (interquartile ranges, IQR), respectively.

Total Degree of the worst  Degree of the worst ~ P-value Effect size
pain 0-3 pain 4-10
n=26193 n = 13,437 n = 12,756
Intensity of pain, median (IQR)
Least pain score 1.0 (0.0-2.0) 0.00 (0.0-1.0) 2.0 (0.0-3.0) <0.0001  0.9740
Percentage of time in severe pain (%) 10.0 (0.0-30.0) 10.0 (0.0-20.0) 30.0 (10.0-50.0) <0.0001 0.9905
Interference of pain with activities and emotional well-being, median (IQR)
Interference with activities in-bed 0 (2.0-5.0) 0 (1.0-3.0) 0 (3.0-6.0) <0.0001 1.0773
Getting out of bed, n (%) 10,099 (38.6%) 5627 (41.9%) 4472 (35.1%) <0.0001  0.0701
Pain interference with out-bed activities 0 (1.0-4.0) 0 (1.0-3.0) 0 (2.0-5.0) <0.0001 0.9650
Pain interference with breathing deeply/coughing 0 (1.0-4.0) 0 (1.0-3.0) 0 (2.0-5.0) <0.0001  0.9176
Pain interference with sleeping 0 (1.0-5.0) 0 (1.0-2.0) 0 (2.0-5.0) <0.0001 0.7807
Anxiety, n (%) 9698 (37.0%) 3422 (25.5%) 6276 (49.2%) <0.0001  0.3328
Helplessness, n (%) 6717 (25.6%) 2151 (16.0%) 4566 (35.8%) <0.0001  0.2786
Side effects, n (%)
Nausea 9089 (34.7%) 4095 (30.5%) 4994 (39.2%) <0.0001  0.1828
Drowsiness 7776 (29.7%) 3216 (23.9%) 4563 (35.8%) <0.0001  0.1726
Itching 2374 (9.1%) 1031 (7.7%) 1343 (10.5%) <0.0001  0.0901
Dizziness 9076 (34.7%) 4060 (30.2%) 5016 (39.3%) <0.0001  0.1853
Perception of care
Information about treatment options, n (%) 19,675 (75.1%) 10,494 (78.1%) 9181 (72.0%) <0.0001  0.0708
Wish for more treatment, n (%) 5790 (22.1%) 2152 (16.0%) 3638 (28.5%) <0.0001 0.1506
Satisfaction, median (IQR) 0 (8.0-10.0) 10.0 (9.0-10.0) 0 (7.0-10.0) <0.0001  0.6291
Participate in treatment decision-making, median (IQR) 0 (7.0-10.0) 10.0 (8.0-10.0) 0 (5.0-10.0) <0.0001 0.2921

Table 2: Other pain-related outcomes.
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Fig. 3: The distribution of patient reported pain-related outcomes in five disciplines (Obstetrics, Gynecology, Thoracic Surgery, General Surgery,
and Orthopedics). Panel A shows pain inference with activities in bed. Panel B shows pain inference with sleeping. Panel C shows Emotional

impairment anxiety. Panel D shows satisfaction with pain treatment.

negligible. The average satisfaction with pain treatment
was 9%'° on a scale of 0-10. Patients with moderate-to-
severe pain have significantly lower satisfaction (8
[7-10] vs. 10 [9-10]), this is a medium to large effect
size. Similarly, a higher proportion of patients with
moderate-to-severe pain wished for more treatment than
those with mild pain (28.5% vs. 16.0%, P < 0.0001), and
this is a small to medium effect size. Patients with
moderate-to-severe pain had lower participated in pain
treatment decision-making (8 [5-10] vs. 10 [9-10]) than
those with mild pain, and this is a small to medium
effect sizes (Table 2). The distribution of patient re-
ported pain-related secondary outcomes in five de-
partments with the largest number of patients was
shown in Fig. 3.

Anesthesia and analgesia characteristics of the
enrolled patients
Our study found that 25.1% of patients were given
preoperative medication. Most of the pre-op medica-
tions were sedatives (19.3%), followed by non-opioid
analgesics (12.6%) and opioid analgesics (11.1%). The
use of preoperative opioid analgesics and sedatives in
patients with moderate-to-severe pain was significantly
lower than that in patients with mild pain, but these
effect sizes were negligible (Table 3).

There were 21,465 cases who were administered
general anesthesia alone or a combination of general

anesthesia and regional anesthesia. Among them, 5209
cases (24.3%) were given a combination of general
anesthesia and regional anesthesia. There were 9937
cases who were given regional anesthesia alone or a
combination of regional anesthesia and general anes-
thesia, accounting for 37.9% of all cases. Only 10.4% of
cases were administered local anesthetic infiltration
intraoperatively. Opioids were the most commonly used
intraoperative analgesics (86.1%). The rate of non-opioid
analgesic use was 65.4%. Compared with patients with
mild pain, patients with moderate-to-severe pain had a
higher proportion of combined regional and general
anesthesia, a higher rate of intraoperative local anes-
thetic infiltration, and a lower rate of intraoperative
opioid use, but these effect sizes were negligible
(Table 3).

Similarly, opioids were also the most frequently used
analgesics after surgery (63.7%), followed by non-opioid
analgesics (50.8%). Postoperative opioid analgesics were
still mainly used in patient-controlled analgesia (PCA)
manner (14,897/16,686, 89.3%). The use of post-
operative local anesthetics was low (3.3%). We catego-
rized postoperative pain treatment into three categories:
opioid analgesic, nonopioid analgesic, and local anes-
thetics, and found that 75.5% of patients received at
least one postoperative analgesia, and the percentage of
patients with two or more analgesics was 41.3%. Post-
operative use of opioids, nonopioid analgesics, local
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Data are shown as n(%) or median (interquartile ranges, IQR), respectively.

Total Degree of the Degree of the P-value effect size
worst pain 0-3 worst pain 4-10
n = 26,193 n = 13,437 n = 12,756
Pre-operative medication 6573 (25.1%) 3459 (25.7%) 3114 (24.4%) 0.0131 -0.0153
Opioid analgesics 2915 (11.1%) 1767 (13.2%) 1148 (9.0%) <0.0001 -0.0660
Non-opioid analgesics 3309 (12.6%) 1697 (12.6%) 1612 (12.6%) 0.984 0.0001
Sedatives 5048 (19.3%) 2779 (20.7%) 2269 (17.8%) <0.0001  -0.0367
Anesthesia method
General anesthesia 16,256 (62.1%) 8893 (66.2%) 7363 (57.7%) <0.0001 0.0873
Regional anesthesia 4728 (18.1%) 2140 (15.9%) 2588 (20.3%)
General + regional anesthesia 5209 (19.9%) 2404 (17.9%) 2805 (22.0%)
Intraoperative local anesthetic infiltration 2723 (10.4%) 1148 (8.5%) 1575 (12.3%) <0.0001 0.0623
Intraoperative analgesics
Opioid analgesics 22,553 (86.1%) 11,656 (86.7%) 10,897 (85.4%) 0.0021  -0.0191
Non-opioid analgesics 17,141 (65.4%) 8732 (65.0%) 8409 (65.9%) 0.1109 0.0099
Postoperative analgesics
Opioid analgesics 16,686 (63.7%) 8024 (59.7%) 8662 (67.9%) <0.0001 0.0851
Nonopioid analgesics 13,300 (50.8%) 6371 (47.4%) 6929 (54.3%) <0.0001 0.0690
Regional anesthesia 876 (3.3%) 321 (2.4%) 555 (4.4%) <0.0001 0.0545
Postoperative patient-controlled analgesia
Opioid analgesics 14,897 (56.9%) 7431 (55.3%) 7466 (58.5%) <0.0001 0.0326
Non-opioid analgesics 6250 (23.9%) 3214 (23.9%) 3036 (23.8%) 0.8222  -0.0014
Postoperative analgesic modalities
No use 6388 (24.4%) 4074 (30.3%) 2314 (18.1%) <0.0001 0.1454
One method 8995 (34.3%) 4106 (30.6%) 4889 (38.3%)
Two methods 10,563 (40.3%) 5161 (38.4%) 5402 (42.3%)
Three methods 247 (0.9%) 6 (0.7%) 151 (1.2%)
Number of pain evaluations received within 60 min of receiving analgesic treatment
0 6715 (25.6%) 3091 (23.0%) 3624 (28.4%) <0.0001  -0.0619
>1 1.0 (1.0-2.0) 1.0 (1.0-2.0) 1.0 (1.0-2.0) 0.2465 0.0380

Table 3: Anesthesia and analgesic characteristics of enrolled patients.

anesthetics, and PCA was higher in patients with
moderate-to-severe pain compared with patients with
mild pain. These effect sizes were negligible. The pro-
portion of using two or more multimodal forms of
analgesia was higher in patients with moderate-to-severe
pain, and this is a small to medium effect size. A higher
proportion of patients with moderate-to-severe pain did
not receive pain evaluation within 60 min of receiving
analgesic treatment compared to those with mild pain
(28.4% vs. 23.0%, P < 0.0001), but the effect size was
negligible (Table 3).

Discussion

The prevalence of moderate-to-severe postoperative pain
varies worldwide. According to the literature, the preva-
lence of moderate-to-severe postoperative pain in the
United States and Europe is 86%° and 70%.” In this
observational study, we analyzed patients’ reported acute
postoperative pain outcomes from the CAPOPS registry,
which is the largest database of its kind in China and is
based on the Pain-Out project by the European
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Commission’s 7th Framework Programme.” We found
that the prevalence of moderate-to-severe acute post-
operative pain in surgical patients in China was 48.7%,
which is significantly lower than those reported in North
America and Europe. Multiple studies have reported that
Asian populations have better tolerance to pain and
require fewer analgesics than their western
counterparts.””*> In Asian populations, it has also been
suggested that Chinese surgical patients have a higher
tolerance to pain compared with other Asian pop-
ulations.” Whether these differences is a function of
variation in patient/caregivers culture or healthcare pro-
vider care is not sure and warrants further investigation.
However, since our results also show that moderate-to-
severe pain is strongly associated with multiple out-
comes, including patients’ postoperative physical activity,
sleeping, emotion, adverse effects of pain treatment, and
patient satisfaction, we believe that improved manage-
ment of acute pain is urgently needed in China.
Identifying high-risk patients for acute postoperative
pain is crucial in the management of acute postoperative
pain. There are quite a few literature showing that
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female patients are more susceptible to pain than male
patients.”° Females generally have a higher risk of
developing chronic pain after surgery, and their
response to routine pain management is poorer
compared to males.” Our result shows that the prev-
alence of postoperative pain was slightly more common
in females than males. However, the effect size was
relatively small, and therefore its clinical significance is
limited. This was supported by other researches, in
which female gender is not necessarily a strong indi-
cator for worst pain after surgery,”' and postoperative
pain scores during rest and movement were almost
equal between men and women.” Besides the female
gender, as shown in our results, other notable factors
associated with acute postoperative pain include a his-
tory of chronic pain prior to surgery, pre-admission daily
opioid use, longer duration of surgery, and high BMI.
Further multivariate analysis may help us identify the
risk factors affecting acute postoperative pain in Chi-
nese surgical patients.

The prevalence of moderate-to-severe pain varied sub-
stantially across regions in our study. Beijing, as the capital
of China, has rich medical resources, but the rate of
moderate-to-severe pain in Beijing remained above 50%.
China currently has a wide variation in the level of medical
care between regions,*” and the medical approach among
different medical institutions varies greatly. Therefore,
further analysis of the reasons for the differences in pain
prognosis between different medical institutions will help
us to improve analgesic management.

Surgical factors are one of the most important factors
affecting acute postoperative pain, and the degree of
postoperative pain varies greatly among patients from
different surgical specialties and undergoing different
surgeries. This study suggested that surgical patients
from burn and plastic surgery had the highest propor-
tion of moderate-to-severe postoperative pain, followed
by thoracic surgery, obstetrics, orthopedics, and
abdominal surgery, all higher than 50%. In this study,
there were 301 cases of burn and plastic surgery, of
which 261 cases underwent autologous costal cartilage
rhinoplasty, with 209 patients’ worst pain scores greater
than 3 points (80.0%). A previous study” suggests that
chest wall pain is very common after autologous costal
cartilage rhinoplasty and brings great discomfort to pa-
tients, which persists for several weeks after surgery.
Therefore, it is suggested that we should pay more
attention to postoperative pain in such patients. Since
most patients undergoing bariatric surgery are young
women with obesity, the pain in such patients is also
very significant.**** Postoperative pain in patients un-
dergoing thoracic and abdominal surgery, open frac-
tures, and cesarean section, which are traditionally
traumatic and painful stimuli, remains poorly
controlled. There are also procedures that are consid-
ered less invasive, such as appendectomy (93% of which
are laparoscopic appendectomy) and laparoscopic

cholecystectomy, where postoperative pain is not as low
as expected, Similar observation was described by Ger-
bershagen et al.*

It has been suggested that a more intense multi-
modal perioperative pain treatment for patients and
minimizing opioid use in patients with a high risk of
postoperative pain may improve postoperative pain in
surgical patients with minimal side effects, better
functional recovery, shortened hospitalization length,
and lower incidence of chronic pain.”~° In this study,
preoperative chronic pain was present in 13.93% (3648
cases) of patients with a median pain score of 5 (IQR
3-7), and the use of opioid analgesics before admission
was only 0.19% (49 patients), suggesting that preoper-
ative pain is insufficiently treated in China, and opioids
are rarely used in these patients. This makes the surgical
patient population in China, distinct from those in
North America,”’ overwhelmingly opioid naive, which
could have affected the patterns of opioid prescribing
and pain management for patients undergoing surgical
procedures. In this study, we found that, in preoperative
medication, patients with moderate-to-severe post-
operative pain were significantly less likely to use opi-
oids and sedatives before surgery than patients with
mild pain (9.0% vs. 13.5%, 17.8% vs. 20.7%). Systemic
use of opioids in the ward was 63.7%, and 89.3% of
them were used with intravenous PCA. The rate of the
systemic use of opioids and PCA was higher than in
other countries.” For example, Benhamou et al. re-
ported a pain survey in seven European countries in
which PCA was used mainly in patients after major
orthopedic or abdominal surgery, and the rate of use
was less than 50%.”* And similar results were reported
by Fletcher et al. in a survey of pain conditions in 76
surgical centers in France.” Correspondingly, the use of
local anesthetics in nerve blocks was relatively rare in
the ward. In our future studies, we will need to follow
up with the patients in the long term to understand the
effect of peri-operative opioid prescription and pain
management on long-term opioid use.

A good multimodal analgesia approach requires a
sound collaboration between clinicians and patients and
their families. The degree of patient participation in the
pain treatment process is correlated with patient satis-
faction and pain relief.”* The results of the current study
suggest that patients with moderate-to-severe pain have
significantly lower awareness of pain treatment (72.0%
vs. 78.1%, P < 0.0001) and participation in pain treat-
ment decision-making (8 [5-10] vs. 10 [8-10],
P < 0.0001) than those with mild pain. Furthermore,
pain assessments are essential components for the
quality of pain management.” We noted that a high
proportion of patients with moderate-to-severe pain did
not receive pain evaluations within 60 min of receiving
analgesic treatment (28.4% vs. 23.0%, P < 0.0001),
which may also be a factor affecting the pain prognosis
of these patients. We will need to pay more attention to
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the communication with patients and the evaluation of
pain, so that patients can be more involved in pain
treatment decision-making.

Limitations of the study include the followings. The
primary source of this study was the tertiary hospitals
located mainly in developed areas of eastern China, and
the data from the western region and primary hospitals
are lacking. Therefore, the results may not represent the
pain prognosis situation in primary hospitals and remote
areas. However, the areas covered in this study are the
most densely populated areas in China, with a total
number of anesthesiologists representing more than one-
fourth of the country. As the largest post-operative pain
survey in China to date, we utilized random sampling to
minimize the bias, and the results could reflect to some
extent on the current state of postoperative pain man-
agement in China. In future studies, we aim to expand
the scope of the study to obtain data that would better
represent the current situation of acute postoperative
pain in China. Furthermore, the follow-up period in this
study was only one day. Further studies with longer
follow-up periods are required to assess chronic post-
operative pain and long-term opioid use.

Conclusions

This study showed that almost half of the patients suf-
fered from moderate-to-severe pain after surgery in
China, although the proportion was lower than that in
European and America. The 68% rate of systemic opioid
use on the first postoperative day was significantly
higher than that reported in Europe and America,
especially the high rate of opioid use via intravenous
PCA. The use of regional analgesias, such as post-
operative nerve blocks, is low. Therefore, although the
survey results showed that patients had high overall
satisfaction, there is still a need to improve the man-
agement of acute postoperative pain in China. More
effort is needed to advance the concept of multimodal
analgesia, reduce opioid use, and involve patients more
in pain treatment decision-making.
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