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Construction of a risk index system for the prediction of chronic post-
surgical pain after video-assisted thoracic surgery for lung resection:
A modified Delphi study
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Abstract: In the present study, several research methods were adopted, including literature retrieval, theoretical
analysis, and qualitative research, and then the draft of the prognostic factors for the chronic post-surgical pain (CPSP)
index system after video-assisted thoracoscopic surgery (VATS) for lung resection was constructed. A Delphi survey
was used for the study of 24 experts in the field of pain from three different grade-A tertiary hospitals in Guangzhou,
China. In the two rounds of survey, the experts rated these indicators for the importance and feasibility of measurement
(round 1, n = 21 participants; round 2, n = 20). Finally, we calculated Kendall's W index as a measure of consensus.
A general consensus was reached on predicting CPSP after VATS, consisting of 10 first-level domains and 64 second-
level indicators, involving biological, psychological and social perspectives. This study provides a comprehensive draft
of risk factors developed and identified by experts to inform research-based evidence on chronic pain. Increased clinical
awareness and a full understanding of how to screen and identify people with CPSP problems may lead to earlier

recognition of chronic pain and greater facilitation of professional prevention.
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Introduction

According to the 2022 cancer statistics report by the
American Cancer Society (/), lung cancer has the second
most new cancer cases, after prostate cancer in men and
breast cancer in women. However, approximately 350
people die from lung cancer each day, more than those
from prostate and breast cancers combined. Lung cancer
has become the leading cause of cancer death. Similarly,
as shown by the latest national cancer statistics in China,
lung cancer ranks first among all cancers in terms of
morbidity and mortality (2).

In the early stages of lung cancer, surgical resection
is the only effective and widely accepted treatment
(3). The incidences of developing chronic post-
surgical pain (CPSP) from lung resection performed
by general thoracotomy or less invasive video-assisted
thoracic surgery (VATS) are 30-60% (4) and 40—-60%
(9), respectively. Despite advances in technology and
medical care, the incidence and severity of CPSP after
VATS have been reported to be similar to those of the
traditional thoracotomy (6). Multiple pain management
strategies had been applied during the perioperative
period (before, during, and after surgery), but patients
may still experience intense pain after VATS (7). What
is more, acute pain after surgery can turn into chronic

pain, and the mechanisms are complex and diverse (8).
Lower quality of life and higher healthcare costs are
accompanied with the extremely high frequencies of
CPSP after VATS (9).

CPSP is now proposed in the International
Classification of Diseases (ICD) 11th Revision (ICD-11),
where it is classified as any pain related to the surgical
area that persists for 3 months or longer after surgery, and
other causes of pain, such as pre-existing pain conditions
or infections, or malignancy, must be excluded (10).
An in-depth understanding of the risk factors for CPSP
may reduce morbidity, strengthen postoperative pain
management, and ultimately improve patients' quality
of life (/7). Despite a huge number of research reports,
there are no final conclusions and clear definitions on
the incidence and severity of CPSP as well as on pain-
related factors after VATS (/7,12). The wide variability
in risk factors may be due to different and appropriate
methods of analysis (9,13), as well as the exclusion
or short-listing of some potential risk factors, such as
anxiety, depression, and social status (/4,15). In a word,
identification of patients at risk for chronic pain remains
inadequate and challenging (/3,16).

Previous research has suggested that an ideal
prediction model for chronic pain is a thorough clinical
survey that would include preoperative, intraoperative
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and postoperative data (/7). Some researchers have
suggested that it is time to establish core risk factors
for CPSP, which should encompass demographic, pain,
clinical, surgery-related, and psychological domains (/3).
However, not all risk factors for CPSP after VATS have
been taken into account, and no such study has been
published so far.

The Delphi method is applied in various fields,
especially in health care and nursing, to systematically
integrate uncertain and incomplete issues from experts
with research or practice backgrounds. The goal
of this technique is to identify general statements,
and consequently to reach a group consensus using
previously determined criteria (/8,7/9). Generally
speaking, the Delphi method contains four key features,
namely anonymity, iteration, controlled feedback, and
the statistical aggregation of group response (20). It
is constructed through a series of questionnaires and
typically 2-3 iterations among experts in the relevant
fields, without face-to-face communication, and then
controlled feedback is presented in the form of statistical
summary in each round. The modified Delphi technique
focuses on collecting items from the literature review,
and scoring each item in the questionnaire on a Likert
scale, while suggestions are encouraged in each round.
After the rounds, the items are modified or added to,
and disputes will be reduced. In the end, a core outcome
set is established, and measurable outcomes or topics in
clinical trials are identified (27,22).

The objective of this study is to construct a core risk
index system for CPSP after VATS, and to summarize
and synthesize the current evidence on risk factors for
CPSP through a Delphi survey consulting experts in
related fields.

Materials and Methods
Design

Since data about CPSP predictors have been extensively
reported and are available, we carried out a modified
Delphi survey (Figure 1), which allowed us to construct
a first draft of the risk index for CPSP through a
literature review. The modified recommendation for
the Conducting and REporting of DEIphi Studies
(CREDES) was used to guide the study (23). This study
was approved by the Ethics Committee of Guangdong
Provincial General's Hospital (KYH202200801).

Literature review and preliminary list of indicators

The literature review, including retrospective and
prospective studies, randomized controlled trails, and a
systematic review, was performed mainly in PubMed,
Web of Science, and CNKI databases. The main search
terms used are as follows: "chronic post-surgical

n " n "

pain", "chronic postoperative pain", "chronic pain",

nn

"video assisted thoracic surgery", "thoracic surgery",
"risk factor", "pain related". A total of 1,428 articles
were searched. Of those, 1,335 irrelevant studies were
excluded based on the screening of titles or abstracts. The
remaining 93 articles were reviewed in full for eligibility,
of which 75 were excluded because they were solely
related to the prevalence of CPSP or did not report risk
factors for CPSP. Eventually, 18 articles highly correlated
with the risk factors for CPSP were included.

Two researchers independently reviewed all the
included articles to identify the risk factors for CPSP
mentioned in these studies. The preliminary list was
tested for readability and feasibility by group members. A
new conceptual framework, including ten fields (baseline
characteristics, psychological and social factors, health
status, primary disease-related, genetic and biological
factors, surgery-related, anesthesia management-related,
postoperative recovery management, postoperative pain
management, primary disease progression and treatment)
was preliminarily developed, and an initial item pool
containing 58 items was obtained.

Recruitment and panel formation

The panel members were medical professionals from
three different grade-A tertiary hospitals and researchers
of Guangzhou Pain Society in Guangzhou. The inclusion
criteria of consultant experts are as follows: i) They
should have been engaged in pain management-related
medical work for not less than 10 years. However, for
specialists in the fields of basic research, if they show
academic excellence and have published more than two
papers as the first author, the working years may be
relaxed appropriately. i7) Their professional title should be
intermediate or above. iif) They should have a bachelor's
degree or higher. iv) They should be professionals in
pain management, including surgeons, anesthetists, pain
specialists, nurses, rehabilitation specialists, and pain
researchers. Since there is no agreement on the optimal
panel size, a carefully considered selection of the most
symbolic experts, rather than a large sample, may yield
valuable results (27). Consequently, we decided to form
a majority panel of 24 based on a systematic review (24).

Questionnaire development and administration

The research tools were developed with reference to
a biopsychosocial approach to postoperative pain and
calls for research on the combination of risk factors
and pain in clinical settings (/7). The questionnaires
for the two survey rounds were administered in 2021,
from September 16" to 24™and October 14" to 24",
respectively.

In Round-1, we introduced the subject to the experts
by email and obtained their consent in the questionnaire.
The questionnaire was composed of three parts: i)
general information about the experts: age, working
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Figure 1. The flowchart of the Delphi process. CPSP, chronic post-surgical pain.

years, educational background, professional title, efc.;
if) the prediction index system of the CPSP after VATS
expert consultation form: the importance and feasibility
of the items were evaluated by the way of Likert 5-level
scoring method (5 = very important or very good, 4 =
important or good, 3 = fair, 2 = unimportant or bad, and
1 = completely unimportant or very bad), and the column
for suggestions was provided; ii7i) experts' familiarity
with the content of the survey and index judgment.
Importance referred to whether these items had a strong
correlation with the occurrence of CPSP after VATS.
Feasibility referred to whether information could be
casily and completely collected from the medical record
system. Participants were asked to rank the items based
on their theoretical knowledge, evidence from empirical
research, clinical experience in pain treatment, and
any personal experience. New or missing items were
encouraged to be proposed in the first round.

In Round-2, an average score for the importance and

feasibility of each item was calculated. The summary
results of Round-1 were shared with participants in
the form of text prompts. The summary indicated the
items that had reached a consensus and those that had
not. An improved questionnaire, including the experts'
feedback and added items, was sent via web-based
survey software. At the same time, all the experts had
the opportunity to reconsider their evaluations at this
turn. After the second round of consultation, our analysis
revealed that the results were quite consistent with those
of the first round. Therefore, we decided to confirm the
prediction index system.

Data analysis

SPSS 26.0 statistical software and online SPSSAU
(Statistical Product and Service Software Automatically,
a version available on the website) were applied in
the data analysis process. After the first round, the
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importance and measurability of the indicators were
calculated by the form of mean + standard deviation. The
enthusiasm and suggestions of the experts was reflected
in the questionnaire return rate and the percentage of
suggestions made. Kendall's W and variable coefficients
were used to indicate the degree of expert coordination,
i.e., whether the experts' scoring results are consistent.
The larger the Kendall's W value (value between 0 and
1), the higher the coordination degree of the experts. The
significance of the coordination coefficient was analyzed
by Chi-square test. The test of significance is a credibility
test of the consensus among experts, and p < 0.05 was
considered statistically significant, indicating the higher
the confidence of the results. The variable coefficient
presented the coordination degree of the importance and
measurability of the items. Generally, an indicator with
a variable coefficient < 0.25 is considered a good one.
After the second round, we received less dispute about
the issue of indicators. According to the importance
scoring of each indicator, we analyzed the weighting
target using the analytic hierarchy process (AHP). It
not only reflects the percentage of a certain factor or
indicator, but also emphasizes its relative importance.
After discussion in the research group, through analysis
and integration, we finally established a risk index
system on CPSP after VATS. The test of significance is
a credibility test of the consensus among experts, and p
< 0.05 was considered statistically significant, indicating
the higher the confidence of the results.

Results

Sociodemographic and professional characteristics of
the expert panel

In the final round, we received a total of 20 valid
questionnaires. Fifty-five percent of the participants (11
cases) were male, and forty-five percent (9 cases) were
female. They ranged in age from 29 to 65 years old, with
a mean age of 45.95 (SD: 8.27) years. Their working
years ranged from 6 to 40 years, with an average of 18.5
(SD: 7.67) years. Table 1 presents the sociodemographic
and professional characteristics of the Delphi expert
panel.

Experts' enthusiasm

In the first round, 24 experts were invited for the
questionnaire, and 22 of them responded, with a response
rate of 91.67%. Of the 22 collected questionnaires, 1
questionnaire contained so many missing values that
it was eliminated, giving a valid questionnaire rate of
95.45% (21/22). In the second round, 21 questionnaires
were distributed and 20 of them were returned, with
a return rate of 95.23% and a validness rate of 100%
(20/20). The suggestion rate (number of experts raising
doubts about the items) was 38.10% (8/21) compared to

Table 1. Demographic information of the experts

Project Frequency (n) Proportion (%)

Age (Years)

<40 4 20.00

40-50 9 45.00

> 50 7 35.00
Highest degree

Undergraduate 6 30.00

Master 6 30.00

Doctorate 8 40.00
Work experience (years)

<10 2 10.00

10-20 12 60.00

>20 6 30.00
Professional title

Intermediate level 6 30.00

Senior vice level 7 35.00

Advanced level 7 35.00
Research field

Thoracic surgeon 3 15.00

Anesthetist 4 20.00
Pain Management specialists 4 20.00

Nurse 4 20.00

Rehabilitation specialist 2 10.00
Basic research specialist in pain 3 15.00

10.00% (2/20) in the second round (Table 2).

Expert authority coefficient and opinion coordination
degree

The judgement coefficient, familiarity coefficient, and
authority coefficient were 0.955, 0.793, and 0.966,
respectively. When the expert authority coefficient Cr >
0.7, it demonstrated that the results of the survey were
reliable. In the first round of the survey, the Kendall's
concordance coefficients for the first- and second-level
indicators were 0.397 and 0.366 in importance and 0.288
and 0.255 in measurability, respectively. In the second
round, the Kendall's concordance coefficients for the
first- and second-level indicators were 0.370 and 0.393
in importance and 0.302 and 0.234 in measurability,
respectively. All the Kendall's tests were of statistical
significance (all p <0.001) (Table 3).

The first round of Delphi

In the first round, the experts scored the initial draft
of the post-VATS CPSP index system containing 58
items in 10 domains. We received 26 suggestions on
redefining, adding, merging, and splitting the items.
These suggestions were reviewed and the items were
integrated in a group discussion, incorporating possible
related factors from the literature or expert experience.
Ten new items proposed by the experts after modifying
were included. Sixteen items were modified, merged or
separated. All the retained items and new items entered
the second round for the experts to rate. Consequently, a
form of 68 items in ten domains was sent to 21 experts
for the next round of the survey.
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The second round of Delphi

In the second round, no new items were proposed,
but the content of the items was further refined. After
discussions by our research group, the final form of 64
risk factors in 10 domains was determined (Table 4).

Discussion

After reviewing the literature (&) on the basis of our
clinical experience, we realized the great diversity of
points on the validation, importance, and feasibility of
the predisposing risk factors within CPSP, especially
after VATS in lung resection (25). We retrieved potential
and relevant risk factors from systematic review or
research, and constructed the initial version of item
pool. The modified Delphi method is a rigorous expert
consultant, with the assistance of the anonymous panel,
rating scale, iteration, and controlled feedback (27).
The experts were allowed to scale the importance and
measurability of the items that have been generated
from previous studies, and to propose any items that
have an impact on CPSP but have not been mentioned in
previous studies. At the same time, we set blanks in the
last column of the questionnaire form, where suggestions
can be made for adding or deleting any of the items.
Through rounds of feedback and statistical analysis, new
items could be continuously included, and existing ones
could be modified or deleted, to supplement and perfect
the item pool, striving to build a comprehensive index
system.

The consensus-based set of risk factors provides the
first comprehensive understanding of CPSP after VATS.
In this study, we applied classical statistical analysis,

Table 2. Recovery of the questionnaire and suggestions
offered

Questionnaire recovery

First round Second round

Number of questionnaires distributed 24 21
Number of recycled questionnaires 22 20
Rate of recovery (%) 91.67 95.23
Effective questionnaire 21 20

Effective proportion (%) 95.45 100
Proposed ratio
Number of experts 8 2

Constituent ratio (%) 38.10 10.00

Table 3. The results of expert opinions' coordination degree

well known as the Delphi technique. We calculated
the means, standard div SD, authority coefficient and
Kendall's coefficient of concordance (Kendall's W),
which have been widely used and proved effective in
previous and similar studies (26,27). Hence, we have
powerful evidence that this study is scientific, reliable,
and trustworthy. Firstly, the valid return rates of both
rounds were higher than 90%, indicating that the experts
showed great enthusiasm and involvement in each round
of consultation. Secondly, the authority coefficient
was 0.966, which exceeded the standard value of 0.7,
demonstrating that the experts' authority was high and the
results were credible. Thirdly, the Kendall's W of the first
level in the second round was slightly smaller than that
of the first round (0.370 vs. 0.397), probably due to their
different professional backgrounds and different main
focuses, resulting in different views on the attributes of
the items. However, the Kendall's W of the second level
was higher in Round 2 than in Round 1 (0.393 vs. 0.366).
Although the Kendall's W did not show the same trend
in both rounds, the results were valuable and reliable,
showing very good coordination and consistency.

In this study, the experts would qualify each item for
attribution and rate the importance and measurability of
each item on a scale of 1-5 at each level. The composite
index, including biological, psychological and social
aspects, is essential to CPSP identification, for the latter
is complex and changeable (28). At the same time, the
biopsychosocial factors were also comprehensive and
diverse, so we tried our best to summarize and classify
the items. Two experts had doubts about the attribution
of the first-level items, but in the second round they
reached an agreement on this issue. For the second level
of the indicators, some experts — not more than half
— held the view that some items did not fit neatly into
a particular category. Firstly, there was no standardized
classification approach to divide these items/indicators
into different dimensions (first-level indicators), and the
final categories were largely retrieved from the literature
(12,17,29) and integrated from our research group's
opinions. Secondly, the scope of this item pool was
very broad, so the team of experts came from different
fields and might have different perspectives. Thirdly,
we attempted to make these items easily recognized in a
particular way rather than to make them presented.

At the end of the two rounds of consultation,

The importance The Measurability

Hierarchical level

Index (n) Kendall's W X P Index (n) Kendall's W X P
First round
First-level 10 0.397 74.987 0.000 10 0.288 54.448 0.000
Second-level 58 0.366 438.142 0.000 58 0.255 304.643 0.000
Second round
First-level 10 0.370 66.599 0.000 10 0.302 54.325 0.000
Second-level 68 0.393 537.245 0.000 68 0.234 314.083 0.000
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Table 4. Core risk index system of chronic post-surgical pain after video-assisted thoracic surgery

Importance Measurability
Index level 1st, 2nd . X . — -
Significance Variable Weighting Measurability Variable
grade coefficient targets grade coefficient
Basic information 3.95+0.69 0.174 0.087 4.90+0.31 0.063
Age 4.40 + 0.60 0.136 0.119 4.90+0.31 0.063
Gender 4.20+0.70 0.166 0.114 4.90 +0.31 0.063
BMI 3.70 £ 0.80 0.217 0.100 4.90+0.31 0.063
Marital status 3.05+1.10 0.360 0.083 4.65+0.59 0.126
Health insurance 290+ 1.12 0.386 0.079 4.70 + 0.66 0.140
Family member 2.80+1.11 0.395 0.076 4.50 +0.76 0.169
Social status 3.30 £ 0.86 0.262 0.089 4.00 +1.02 0.256
Educational level 3.30+0.47 0.142 0.089 4.60 +0.68 0.148
Psychological and social parameters 4.5+0.51 0.114 0.100 3.95+0.61 0.153
Smoking 3.70 = 0.86 0.234 0.147 4.65+0.67 0.144
Drinking history 3.60 £ 0.82 0.228 0.143 4.60 +0.68 0.148
Sleep distress 4.35+0.67 0.154 0.173 4.40 +0.99 0.226
Depression 4.55+0.60 0.133 0.181 4.20+0.83 0.198
Anxiety 4.60 + 0.60 0.130 0.183 420+0.77 0.183
Stress 4.40 +0.60 0.136 0.175 3.60 = 0.88 0.245
Health status and comorbidities 4.65 £ 0.49 0.105 0.103 4.25+0.72 0.169
Operation history 3.95+0.83 0.209 0.113 4.65+0.67 0.144
Hypertension degree 3.15+£0.99 0314 0.090 4.60 £ 0.68 0.148
Diabetes mellitus 3.80+0.95 0.250 0.109 4.60 +0.76 0.164
ASA classification 3.60 £ 0.82 0.228 0.103 4.40+0.68 0.155
Emergency operation 3.40+0.88 0.260 0.097 4.60 £0.75 0.164
Preoperative pain 470+ 0.73 0.156 0.134 4.65+0.59 0.126
Preoperative sensory assessment 4.35+0.88 0.154 0.127 4.15+0.93 0.225
Respiratory illness 3.55+1.23 0.348 0.102 4.35+0.75 0.171
Primary disease related 4.60 +0.68 0.148 0.102 4.65+0.49 0.105
Tumor type and stage 3.75+0.97 0.258 0.187 4.65+0.59 0.126
Tumor progression 4.10+1.02 0.249 0.204 4.45+0.76 0.171
Tumor type 335+1.18 0.353 0.167 4.55+0.69 0.151
Preoperative chemotherapy 4.40+0.75 0.171 0.219 4.65+0.76 0.160
Preoperative radiotherapy 4.45+0.76 0.171 0.222 4.75+0.55 0.116
Epigenetic and biological factors 4.00+0.76 0.181 0.889 3.95+0.94 0.239
Genetics 320+ 1.11 0.345 0.284 3.50 + 1.00 0.286
Inflammatory respond 4.50+£0.76 0.169 0.400 4.15+0.81 0.196
Endocrine respond 3.55+1.00 0.281 0.316 4.10£0.79 0.192
Surgery-related 4.80+0.41 0.085 0.106 4.40+0.68 0.155
Surgeon 3.85+0.93 0.242 0.909 4.45+0.89 0.199
Surgical option (VATS / open) 4.65+0.49 0.105 0.109 4.80+0.52 0.109
Operation type 4.15+0.88 0.211 0.097 4.65+0.67 0.144
Operation change 4.40 £ 0.68 0.155 0.103 4.65 £ 0.67 0.144
Surgical site 4.55+0.60 0.133 0.107 4.80+0.41 0.085
VATS type (single-port/three-port) 4.05+0.83 0.204 0.095 4.60+0.75 0.164
Number of chest tube 4.25+0.79 0.185 0.100 4.60 +0.68 0.148
Duration of drainage 4.40 £ 0.60 0.136 0.103 4.80+0.52 0.109
Operation time 425+0.72 0.169 0.100 4.80+0.52 0.109
Drainage specification 4.10 £ 0.64 0.156 0.096 4.60 £ 0.68 0.148
Anesthesia management-related 4.85+0.37 0.076 0.107 475 +0.55 0.116
Opioids sum 4.85+0.37 0.076 0.177 4.80+0.41 0.085
NSAIDs sum 4.75+0.44 0.094 0.173 4.80 +0.523 0.109
Other kinds of analgesic 4.60 +0.50 0.109 0.168 4.75+0.55 0.116
Assisted anesthesia 4.65+0.59 0.126 0.170 4.75+0.44 0.094
Preemptive analgesia 4.65+0.59 0.126 0.169 4.70 £0.57 0.122
Intraoperative awareness 390+ 1.12 0.287 0.142 4.00 +0.86 0.215
Postoperative recovery management 4.80+0.22 0.045 0.110 4.35+0.67 0.130
Incision healing 4.65+0.59 0.126 0.160 4.70 +£0.57 0.122
Reconstruction 4.20+0.77 0.183 0.145 4.60 +0.68 0.148
Hospital stay 4.05+0.76 0.187 0.140 4.55+0.83 0.181
WBC change 3.65+0.88 0.240 0.126 4.50 +0.76 0.169
Drainage of fistula 420+0.83 0.198 0.145 4.65+0.59 0.126
Postoperative pleural effusion 3.95+0.89 0.225 0.136 4.45+0.69 0.154
Irritable cough 430+0.57 0.133 0.148 4.15+0.88 0.211
Postoperative pain management 4.95+0.22 0.045 0.110 4.60 + 0.60 0.130
Personal control analgesia (PCA) 4.70 £ 0.57 0.122 0.174 4.60+0.75 0.164
Kinds of analgesic in ward 4.70 £ 0.47 0.100 0.174 4.40+0.94 0.213
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Table 4. Core risk index system of chronic post-surgical pain after video-assisted thoracic surgery (continued)

Importance Measurability
Index level 1st, 2nd . X . . -
Significance Variable Weighting Measurability Variable
grade coefficient targets grade coefficient

Dose of opioids 4.60 £ 0.50 0.109 0.170 4.70 £0.47 0.100
Dose of NSAIDs 4.50+0.51 0.114 0.167 4.75+0.44 0.094
Duration of PCA 4.20+0.83 0.198 0.156 4.70 + 0.66 0.140
Side-effect of analgesic 4.30+0.86 0.201 0.159 4.35+£0.75 0.171

Disease progression and treatment 4.05 +0.69 0.170 0.090 4.15+0.81 0.196
Tumor recurrence 3.90+1.02 0.262 0.215 4.40+0.75 0.171
Tumor type and stage 3.30+1.08 0.328 0.182 4.45+0.76 0.171
Postoperative chemotherapy 3.80+1.15 0.303 0.209 4.50+0.76 0.169
Postoperative radiotherapy 3.75+1.21 0.322 0.207 4.45+0.83 0.186
Postoperative targeted therapy 340+1.10 0.322 0.187 4.45+0.83 0.186

the experts came up with ten new items and several
suggestions. One participant believed that how couples
get along with each other may affect their medical
experience. This item was proposed by a rehabilitation
specialist who focused more on involvement and support
between couples in the clinical setting. In fact, social
support may plays a major role in coping with toxic
stimuli, whether physical or mental (30). In the second
round, another nursing expert noted that this added item
was vague and general, and could be covered by the
items of marital status and family members. Because
this new item was related to the existing ones, we did
not include a similar indicator for assessing support from
social members. BMI, or body mass index, is the ratio
of weight to height, so we decided to remove the item of
weight and height. In the category of psychological and
social parameters, the dispute centered mainly on which
measurement scales were more appropriate for evaluating
depression, anxiety, and stress. Previous studies have
used the EuroQol 5 Dimensions (EQSD) questionnaire or
the PROMIS questionnaire to assess psychological status
(25,31). The measurement tool may not be the most
appropriate but the simplest and most convenient to use,
and this should be made clear in our further research.
One expert offered a new perspective on respiratory
diseases, including asthma or chronic obstructive
pulmonary disease (COPD) and changes in pulmonary
function, which would definitely affect the early
postoperative respiratory function exercises and slow
down the recovery. However, the evidence regarding
pain is problematic and needs further investigation. Some
experts found that the item of preoperative response
to experimentally induced pain was a similar indicator
to preoperative sensory assessment and suggested that
one of them be retained. Some experts expressed their
concerns on chemotherapy, as mentioned in a previous
study (9), but there are differences in treatment regimens,
timing, and side effects, indicating key points for
data collection in further research. Despite numerous
studies showing that genetic predictors or inflammatory
molecules are important evidence (8,32), this evidence
is not easy to detect and easily routinely tested. It does

provide a novel perspective and understanding of genetic
testing, inflammatory factors and changes in the internal
environment. Larger numbers of studies recommend
replacing the conventional thoracic drainage tube with a
new ultrafine chest tube (central venous catheter), which
has proved to reduce postoperative pain (33). The experts
proposed that both the duration and the specifications of
drainage also play a role in postoperative pain, and are
worth emphasizing. The use of parecoxib sodium for
preemptive analgesia has become a hot topic with the
expectation of reducing the pain score and even reducing
opioid consumption (34). The experts pointed out that
the efficacy of parecoxib for preemptive analgesia may
be controversial, but its benefits are still noteworthy. At
the same time, they considered that the experience of
intraoperative consciousness, though rare, is potentially
catastrophic. Patients can recall the misery of surgical
pain, which can bring about follow-up psychological
problems. Research has been focused on the importance
of the prolonged drainage, uniport VATS, and time of
operation for CPSP (/2), but less on the complications
of drainage fistulas and pleural effusions. We also
adopted the idea that postoperative bad cough might
induce serious pain. Multiple analgesic management
will bring various side effects, such as postoperative
nausea and vomiting, at which time the nurse would
withdraw the patient-controlled analgesia, so the pain is
not relieved (7). Targeted therapy is one of the treatments
for malignant diseases, and the experts suggested in
the questionnaire that people can suffer from weakened
immunity, which would induce pain, but the mechanism
remains unclear and still needs attention.

The overall domains have been identified and
specific items have been developed after the two rounds
of consultation. The risk factor system in this study
is relatively comprehensive and multi-dimensional.
However, attention must be paid to the wording, splitting
or integration of the items, as well as to further guidance
and scope of application. In short, while some indicators
may be very useful, others may need to be adapted. The
list of indicators is in accordance with the guidelines
or other recommended perioperative management
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strategies for patients undergoing lung surgery, with the
best availability and high levels of evidence (35). The
index system will provide an important resource for
clinical practitioners and holds great promise for early
identification of patients at a high risk of CPSP after
VATS.

In this study, we invited experts from different
fields, and summarized the suggestions from different
and unique perspectives. In addition, we included prior
evidence that is based on systematic and prospective
studies of CPSP. Hence, the index system combines the
strengths of being empirical and experimental. Delphi
evaluations are typically less expensive than more
traditional forms of data collection, such as surveys and
interviews. Since the heterogeneous results of CPSP
highlight the current challenges in identifying risk
factors, our study has the potential to represent a valuable
contribution and a meaningful guideline, thus pointing
the way for further research.

However, our study is limited to regional expert
consultants from several Guangzhou grade-A tertiary
hospitals, and their opinions do not represent the whole
world. But the literature comes from articles published
worldwide, which can compensate for this shortcoming.
Another limitation is that all the risk factors were
grouped into biological, psychological, and social
domains throughout the perioperative period. Some risk
factors could have fit into other categories, and different
categorizations may lead to different interpretations of
the items. Additionally, the Delphi process is highly
dependent on the expertise of each panelist and their
ability to make unbiased and accurate judgments. The
results can be difficult to replicate if another group of
experts evaluates the same issue.

Conclusions

This index system provides a consensus-based resource
for clinicians and researchers seeking help for patients
at a high risk of CPSP after VATS. Increased clinical
awareness and a full understanding of how to screen and
identify people with CPSP problems may lead to earlier
recognition of chronic pain and greater facilitation of
professional prevention. We developed the first version of
the risk index for the detection of patients at high risk of
CPSP after VATS for lung resection in a modified Delphi
method. The development of the index system was
informed by a biopsychosocial approach to postoperative
pain and by calls for research on combining risk factors
with pain in clinical settings. The item pool, where the
items were strictly selected using the Delphi technique, is
highly recommended. Researchers are welcome to refer
to the list of indicators, especially those with high scores
in importance and measurability.

Funding: This project was supported by a grant
from the Institute of Science and Technology of the

National Health Commission (2021KYSHX01505)
and the National Key R&D Program of China
(2018YFC2001805).

Conflict of Interest: The authors have no conflicts of
interest to disclose.

References

1. Siegel RL, Miller KD, Fuchs HE, Jemal A. Cancer
statistics, 2022. CA Cancer J Clin. 2022; 72:7-33.

2. Zheng RS, Zhang SW, Sun KX, Chen R, Wang SM, Li
L, Zeng HM, Wei WW, He J. Cancer statistics in China,
2016. Zhonghua Zhong Liu Za Zhi. 2023; 45:212-220. (in
Chinese)

3. Sihoe ADL. Video-assisted thoracoscopic surgery as the
gold standard for lung cancer surgery. Respirology. 2020;
25 (Suppl 2):49-60.

4. Niraj G, Kelkar A, Kaushik V, Tang Y, Fleet D, Tait F,
McMillan T, Rathinam S. Audit of postoperative pain
management after open thoracotomy and the incidence of
chronic postthoracotomy pain in more than 500 patients at
a tertiary center. J Clin Anesth. 2017; 36:174-177.

5. Takenaka S, Saeki A, Sukenaga N, Ueki R, Kariya N,
Tatara T, Hirose M. Acute and chronic neuropathic pain
profiles after video-assisted thoracic surgery: A prospective
study. Medicine (Baltimore). 2020; 99:¢19629.

6. Bayman EO, Parekh KR, Keech J, Selte A, Brennan TJ.
A prospective study of chronic pain after thoracic surgery.
Anesthesiology. 2017; 126:938-951.

7. Feray S, Lubach J, Joshi GP, Bonnet F, Van de Velde
M, Anaesthesia PWGotESoR, Pain T. PROSPECT
guidelines for video-assisted thoracoscopic surgery: A
systematic review and procedure-specific postoperative
pain management recommendations. Anaesthesia. 2022;
77:311-325.

8. Fregoso G, Wang A, Tseng K, Wang J. Transition
from acute to chronic pain: Evaluating risk for chronic
postsurgical pain. Pain Physician. 2019; 22:479-488.

9. Clephas PRD, Hoeks SE, Trivella M, Guay CS, Singh
PM, Klimek M, Heesen M. Prognostic factors for chronic
post-surgical pain after lung or pleural surgery: A protocol
for a systematic review and meta-analysis. BMJ Open.
2021; 11:¢051554.

10. Schug SA, Lavand'homme P, Barke A, Korwisi B, Rief
W, Treede RD; IASP Taskforce for the Classification of
Chronic Pain. The IASP classification of chronic pain for
ICD-11: Chronic postsurgical or posttraumatic pain. Pain.
2019; 160:45-52.

11. Fiorelli S, Cioffi L, Menna C, Ibrahim M, De Blasi RA,
Rendina EA, Rocco M, Massullo D. Chronic pain after
lung resection: Risk factors, neuropathic pain, and quality
of life. J Pain Symptom Manage. 2020; 60:326-335.

12. TongY, Wei P, Wang S, Sun Q, Cui Y, Ning N, Chen S, He
X. Characteristics of postoperative pain after VATS and
pain-related factors: The experience in National Cancer
Center of China. J Pain Res. 2020; 13:1861-1867.

13. Althaus A, Hinrichs-Rocker A, Chapman R, Arranz
Becker O, Lefering R, Simanski C, Weber F, Moser
KH, Joppich R, Trojan S, Gutzeit N, Neugebauer E.
Development of a risk index for the prediction of chronic
post-surgical pain. Eur J Pain. 2012; 16:901-910.

14. Kar P, Sudheshna KD, Padmaja D, Pathy A, Gopinath R.

(236)



Global Health & Medicine. 2023; 5(4):229-237.

www.globalhealthmedicine.com

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Chronic pain following thoracotomy for lung surgeries:
It's risk factors, prevalence, and impact on quality of life -
A retrospective study. Indian J Anaesth. 2019; 63:368-374.
VanDenKerkhof EG, Peters ML, Bruce J. Chronic pain
after surgery: time for standardization? A framework
to establish core risk factor and outcome domains for
epidemiological studies. Clin J Pain. 2013; 29:2-8.
Kraychete DC, Sakata RK, Lannes Lde O, Bandeira ID,
Sadatsune EJ. Postoperative persistent chronic pain: What
do we know about prevention, risk factors, and treatment.
Braz J Anesthesiol. 2016; 66:505-512.

Kehlet H, Jensen TS, Woolf CJ. Persistent postsurgical
pain: Risk factors and prevention. Lancet. 2006; 367:1618-
1625.

Niederberger M, Koberich S, members of the DeWiss
N. Coming to consensus: The Delphi technique. Eur J
Cardiovasc Nurs. 2021; 20:692-695.

Hsu CC, Sandford BA. The Delphi technique: Making
sense of consensus. Practical assessment, research, and
evaluation. 2007; 12:10.

Rowe G, Wright G. The Delphi technique as a forecasting
tool: Issues and analysis. Int J Forecast. 1999; 15:353-375.
Drumm S, Bradley C, Moriarty F. 'More of an art than a
science'? The development, design and mechanics of the
Delphi Technique. Res Social Adm Pharm. 2022; 18:2230-
2236.

Sinha IP, Smyth RL, Williamson PR. Using the Delphi
technique to determine which outcomes to measure in
clinical trials: Recommendations for the future based on
a systematic review of existing studies. PLoS Med. 2011;
8:¢1000393.

Junger S, Payne SA, Brine J, Radbruch L, Brearley SG.
Guidance on Conducting and REporting DEIphi Studies
(CREDES) in palliative care: Recommendations based on
a methodological systematic review. Palliat Med. 2017;
31:684-706.

Diamond IR, Grant RC, Feldman BM, Pencharz PB,
Ling SC, Moore AM, Wales PW. Defining consensus:
A systematic review recommends methodologic criteria
for reporting of Delphi studies. J Clin Epidemiol. 2014;
67:401-409.

Bayman EO, Parekh KR, Keech J, Larson N, Vander
Weg M, Brennan TJ. Preoperative patient expectations of
postoperative pain are associated with moderate to severe
acute pain after VATS. Pain Med. 2019; 20:543-554.

Cui K, Shen F, Han B, Liu H, Chen J. Establishment and
application of an index system for prevention of coal
workers' pneumoconiosis: ADelphi and analytic hierarchy
process study in four state-owned coal enterprises of
China. Occup Environ Med. 2018; 75:654-660.

Chen L, Wu Y, Wang S, Zhao H, Zhou C. Construction
of evidence-based practice competencies for nurses in
China: A modified Delphi study. Nurse Educ Today. 2021;
102:104927.

Li Q, Dai W, Chen X, Su D, Yu W, Gu X. Publication

29.

30.

31.

32.

33.

34.

35.

trends and hot spots in chronic postsurgical pain (CPSP)
research: A 10-year bibliometric analysis. J Pain Res.
2021; 14:2239-2247.

Brunelli A, Gooseman MR, Pompili C. Evaluation of
risk for thoracic surgery. Surg Oncol Clin N Am. 2020;
29:497-508.

Katz J, Pagé MG, Weinrib A, Clarke H. Identification of
risk and protective factors in the transition from acute to
chronic post surgical pain. Clinical pain management:
A practical guide (Mary E. Lynch, Kenneth D. Craig
OC, Philip W. Peng, eds.). John Wiley & Sons Ltd. New
Jersey, USA. 2022; pp. 50-59.

Bendixen M, Jergensen OD, Kronborg C, Andersen C,
Licht PB. Postoperative pain and quality of life after
lobectomy via video-assisted thoracoscopic surgery or
anterolateral thoracotomy for early stage lung cancer:
A randomised controlled trial. Lancet Oncology. 2016;
17:836-844.

Montes A, Roca G, Sabate S, Lao JI, Navarro A, Cantillo J,
Canet J; GENDOLCAT Study Group. Genetic and clinical
factors associated with chronic postsurgical pain after
hernia repair, hysterectomy, and thoracotomy: A two-year
multicenter cohort study. Anesthesiology. 2015; 122:1123-
1141.

Song Y, Zheng C, Zhou S, Cui H, Wang J, Wang J, Wang W,
Liu L, Liu J. The application analysis of 8F ultrafine chest
drainage tube for thoracoscopic lobectomy of lung cancer.
J Cardiothorac Surg. 2021; 16:104.

Ling YH, Tai YH, Wu HL, Fu WL, Tsou MY, Chang KY.
Evaluating the association of preoperative parecoxib with
acute pain trajectories after video-assisted thoracoscopic
surgery: A single-centre cohort study in Taiwan. BMJ
Open. 2021; 11:¢038985.

Batchelor TJP, Rasburn NJ, Abdelnour-Berchtold E,
Brunelli A, Cerfolio RJ, Gonzalez M, Ljungqvist O,
Petersen RH, Popescu WM, Slinger PD, Naidu B.
Guidelines for enhanced recovery after lung surgery:
Recommendations of the Enhanced Recovery After
Surgery (ERAS®) Society and the European Society of
Thoracic Surgeons (ESTS). Eur J Cardiothorac Surg.
2019; 55:91-115.

Received April 23, 2023; Revised May 24, 2023; Accepted
June 11, 2023.

Released online in J-STAGE as advance publication August
10, 2023.

*Address correspondence to:

Haihua Shu, Department of Anesthesiology, Guangdong
Provincial People's Hospital, Guangdong Academy of Medical
Sciences, 106 Zhongshan Second Road, Yuexiu District,
Guangzhou 510080, Guangdong, China.

E-mail: shuhaihua@hotmail.com

(237)



