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WHAT IS ALREADY KNOWN ON THIS TOPIC
 ⇒ The original English version of the 25- item Central 
Sensitisation Inventory (CSI- 25) scale has been 
translated into various other languages. However, 
no studies had reported the translation and cross- 
cultural adaptation of the CSI- 25 into Chinese when 
this study was designed.

WHAT THIS STUDY ADDS
 ⇒ The present study formulated a new version of the 
CSI- 25 intended for use in China through translation, 
back translation and cultural adaptation. The CSI- 25 
had good construct validity, good- to- excellent test–
retest reliability, good criterion validity and excellent 
internal consistency.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

 ⇒ The Chinese CSI- 25 developed in this study could be 
used as a tool in both clinical practice and research 
settings to screen central sensitisation in patients 
with chronic pain in China.

AbSTRACT
background The 25- item Central Sensitisation 
Inventory (CSI- 25) is a patient- reported instrument 
used to screen patients at risk of central sensitisation, a 
pathophysiological mechanism implicated in many chronic 
pain syndromes.
Aims To adapt and validate a Chinese version of the CSI- 
25 in the Chinese population.
Methods The Chinese CSI- 25 was developed by the 
translation of the original English version, back translation, 
cultural adaptation and revision using the Delphi method. 
The Chinese CSI- 25 was administered to 237 patients 
with chronic pain and 55 healthy controls. Structural 
validity (confirmatory factor analysis), construct validity 
(correlations with other instruments), test–retest reliability 
and internal consistency were evaluated.
Results Confirmatory factor analysis extracted four 
main factors (‘physical symptoms’, ‘emotional distress’, 
‘headache/jaw symptoms’ and ‘urological symptoms’). 
The Chinese CSI- 25 score was positively correlated with 
the Pain Catastrophic Scale (PCS) total score (r=0.709), 
PCS subscale scores (r=0.630–0.695), Brief Pain Inventory 
(BPI) mean item score (r=0.773), BPI total score (r=0.773) 
and the number of painful sites (r=0.636). The Chinese 
CSI- 25 had excellent test–retest reliability (intragroup 
correlation coefficient=0.975) and good internal 
consistency (Cronbach’s α=0.930 in the overall population 
and 0.882 in the chronic pain population).
Conclusions The Chinese CSI- 25 had excellent test–
retest reliability and satisfactory structural validity and 
construct validity. This instrument could potentially be 
used in China as a self- report questionnaire in both clinical 
practice and research settings.

INTRODUCTION
The prevalence of chronic pain is estimated at 
32% in the general Chinese population.1 The 
causes of chronic pain are varied and include 
musculoskeletal disorders such as low back 
pain, neck pain and osteoarthritis, as well as 
chronic pain syndromes such as fibromyalgia, 
headache, temporomandibular joint disorder 
(TMD) and irritable bowel syndrome (IBS).2 
Chronic pain is associated with various demo-
graphic, lifestyle, behavioural and clinical 

factors.3 Chronic pain reduces the quality 
of life of the affected individual and is asso-
ciated with restricted mobility, psychological 
distress, sleep disturbance and economic 
burden.4

Central sensitisation (CS) is a pathophysi-
ological mechanism implicated in the devel-
opment of many chronic pain syndromes.5 
It has been suggested that CS arises when 
nociceptor inputs induce an enhancement in 
the excitability of neurons involved in central 
nociceptive pathways.6 CS usually manifests as 
allodynia (the perception of pain in response 
to a stimulus that does not normally provoke 
pain), hyperalgesia (enhanced sensitivity to 
a normally painful stimulus) and after sensa-
tions following the removal of the painful 
stimulus.6 CS is thought to contribute to the 
pathogenesis of chronic pain syndromes such 
as fibromyalgia,7 chronic tension- type head-
aches,8 TMD9 and IBS.10
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CS can be evaluated using quantitative sensory testing, 
an established set of protocols that measure the responses 
to thermal and mechanical stimuli.11 Questionnaires have 
also been developed as simpler methods of assessing CS. 
The Central Sensitisation Inventory (CSI) is a patient- 
reported instrument designed to screen populations at 
high risk of CS or to evaluate CS- associated physical and 
emotional symptoms.12 The 25- item CSI (CSI- 25) consists 
of two sections, namely parts A and B.12 Part A rates the 
frequency of occurrence of 25 common symptoms of CS 
using a 5- point Likert scale (never, rarely, sometimes, 
often or always). Part B is not scored but is used to report 
the previous diagnosis of 10 diseases related to central 
sensitivity syndrome (CSS).

The original English version of the CSI- 25 scale has 
been translated into various other languages, including 
German,13 Dutch,14 Spanish,15 Italian,16 Greek,17 Japa-
nese,18 Nepali19 and Persian.20 Furthermore, the trans-
lated versions of the CSI- 25 were reported to show 
good psychometric properties and have been used in 
the screening or assessment of CS- related symptoms in 
many countries. Studies have shown that pain is often 
influenced by culture and that there are differences in 
pain beliefs, pain assessments, pain treatment methods 
and pain catastrophic scores across countries and 
languages.21–23 However, to the best of our knowledge, 
no studies had reported the translation and cross- cultural 
adaptation of the CSI- 25 into Chinese when this study was 
designed. Thus, the researchers contacted the author of 
the original scale, Randy Neblett, by email in May 2021 
and obtained his permission to develop a Chinese version 
of the CSI- 25.

The purpose of this single- centre, observational study 
was to cross- culturally adapt the CSI- 25 to Chinese and 
assess its psychometric characteristics (including internal 
consistency, test–retest reliability, construct validity and 
factor structure) in patients with chronic pain. It was 
anticipated that the Chinese version of the CSI- 25 would 
provide a new tool that could be used by clinicians and 
researchers to evaluate chronic pain and CS in Chinese 
patients.

METHODS
Study participants
This single- centre, cross- sectional study included patients 
with chronic pain seen at the outpatient department or 
admitted to a ward of the Rheumatology and Immunology 
Department in the First Medical Center of Chinese PLA 
General Hospital between July 2021 and January 2022. 
A group of healthy people attending the physical exam-
ination centre during the same period was recruited as 
controls.

The inclusion criteria for the patients with chronic pain 
were as follows: (1) male or female aged >18 years; (2) 
diagnosed with chronic pain (the presence of pain for at 
least 3 months), including musculoskeletal pain (such as 
lumbago, back pain, cervicodynia, hip pain, knee pain, 

ankle pain, shoulder pain, elbow pain, hand and wrist 
pain, lateral epicondylitis and temporomandibular joint 
pain) or fibromyalgia; (3) pain severity, scored on the 
Numerical Rating Scale (NRS) of 0–10, was not less than 
3 points for most of the time during the previous 1 week; 
and (4) stable pain symptoms and treatment regimen for 
more than 1 month. The inclusion criteria for the healthy 
controls were as follows: (1) male or female aged >18 
years; (2) not diagnosed with CS or chronic pain during 
the past 5 years; and (3) no long- term pain complaints. 
Patients with chronic pain were excluded from the anal-
ysis if any of the following criteria were met: (1) history 
of trauma or fracture within the past 6 weeks; (2) acute 
disease (such as acute infection) within the past 4 weeks; 
(3) cancer; (4) brain or spinal cord injury; (5) neurolog-
ical disease; (6) serious underlying disease (such as severe 
cardiopulmonary, gastrointestinal or genitourinary 
disease) that might affect the scoring of the scale; and (7) 
mental illness or severe emotional disorder. Additional 
exclusion criteria for both groups were: (1) the partici-
pant had difficulty interpreting Chinese or had a reading 
disorder; (2) in the opinion of the researchers, the partic-
ipant would be unable to fully cooperate with the study 
protocol (including completion of the questionnaire) 
or had difficulty communicating; (3) the participant did 
not complete all the questions in the CSI- 25 scale; (4) 
the participant consistently chose a particular option or 
showed obvious regularity in the selection of answers; and 
(5) the participant failed to answer the questions in line 
with the instructions or provided unrelated answers.

Study design
The study was divided into two parts. First, the original 
CSI- 25 scale was translated, back- translated and cross- 
culturally adapted using the Brislin bidirectional transla-
tion method. The opinions and feedback on the initially 
translated CSI- 25 scale were collected from patients with 
chronic pain through a presurvey, experts were invited 
to revise and optimise the items of the initially translated 
CSI- 25 scale through the Delphi method and, finally, the 
official Chinese version of CSI- 25 was generated. Second, 
the sociodemographic data of the patients and healthy 
controls were collected, and the participants were asked 
to fill in the Chinese CSI- 25, Brief Pain Inventory (BPI) 
and Pain Catastrophic Scale (PCS) on- site.

Cross-cultural adaptation
The study researchers contacted the author of the original 
scale, Randy Neblett, by email in May 2021 and obtained 
permission to develop a Chinese version of the CSI- 25. 
This process strictly followed the cross- cultural adaptation 
guidelines to ensure maximum equivalence between the 
Chinese version scale and the original scale.

The process of translation, back translation and cross- 
cultural adaptation strictly followed established guidelines 
to ensure maximum equivalence between the Chinese 
version of the CSI- 25 and the original scale.24 The Brislin 
bidirectional translation method was adopted to translate 
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and back- translate the original CSI- 25 to generate a 
preliminary Chinese version of the scale. First, two partic-
ipating researchers or persons with relevant medical 
backgrounds (Chinese natives) and one professional 
English- to- Chinese translator were invited to translate the 
original English version of the CSI- 25 into Chinese inde-
pendently. A preliminary version of the Chinese CSI- 25 
(version A) was then agreed on by the three translators. 
Version A of the Chinese CSI- 25 was back- translated into 
English by a native English speaker and a Chinese- to- 
English translator. Finally, the original CSI and all trans-
lations were discussed and revised by a committee that 
included the two participating researchers or medical 
doctors and the participating translators, and version B of 
the Chinese CSI- 25 was generated.

The final version of the Chinese CSI- 25 comprised two 
parts. Part A consisted of 25 items, each of which was 
divided into five levels based on a Likert scale with ‘0’ 
for ‘never’ and ‘4’ for ‘always’. The total score of part 
A ranged from 0 to 100, with a higher score indicating 
more severe CS. The severity was divided into five grades: 
subclinical (0–29 points), mild (30–39 points), moderate 
(40–49 points), severe (50–59 points) or very severe 
(60–100 points). Part B was not scored but was used to 
obtain information regarding the history of CS- related 
diseases, including restless leg syndrome, chronic fatigue 
syndrome, fibromyalgia, TMD, migraine or tension- type 
headaches, IBS, multiple chemical sensitivity, neck injury 
(including whiplash injury), anxiety or panic attacks, and 
depression.

Pilot testing of the Chinese CSI-25
Prior to formal testing, six patients with chronic pain 
(different ages, gender and education levels) who met 
the inclusion and exclusion criteria were recruited for a 
pilot test. The respondents filled in the Chinese version 
of the CSI- 25 scale (initial version B). The doctors asked 
and collected the respondents’ opinions on the compre-
hensibility and accuracy of the questions and answers, 
as well as the overall evaluation of the scale. Meanwhile, 
the response time and the response rate of the scale were 
recorded.

Subsequently, an expert group composed of seven 
representative experts in chronic pain diagnosis and 
treatment of chronic pain revised and optimised the 
expression, wording and structure of the scale items with 
reference to the patients’ opinions and feedback and 
agreed on the final Chinese version of the CSI- 25 scale.

Formal testing of the Chinese CSI-25
All participants were asked to complete paper versions 
of the Chinese CSI- 25 scale and two comparator scales, 
namely the Chinese version of the BPI scale and the 
Chinese version of the PCS scale, on- site. The compar-
ator scales were used to evaluate the construct validity 
of the Chinese CSI- 25. The Chinese BPI evaluates 
pain characteristics, including intensity, location and 
duration. The Chinese PCS includes 13 items graded 

on a 5- point Likert scale with ‘0’ for ‘never’ and ‘4’ 
for ‘always’. The PCS scores range from 0 to 52, with 
higher scores indicating more catastrophic pain. In 
addition, sociodemographic data were collected for all 
participants.

Validity assessment
Structural validity was assessed using confirmatory factor 
analysis (performed using SPSS V.22.0 and AMOS V.23.0, 
IBM, Armonk, New York, USA), which evaluated the 
similarity of the dimensions and factor loadings between 
the Chinese CSI- 25 and the original CSI- 25. The prin-
cipal components were screened by Promax rotation, 
and items with a factor loading <0.4 were deleted. The 
following indices were used to determine the model fit: 
χ2/df, Goodness- of- Fit Index, Adjusted Goodness- of- Fit 
Index, Comparative Fit Index, Tucker- Lewis coefficient 
and root mean square error of approximation.

Construct validity was tested by evaluating the correla-
tions between the Chinese CSI- 25 score and the scores of 
the Chinese PCS and its subscales (rumination, magni-
fication and helplessness), the Chinese BPI total score 
and mean item score, pain duration and the number of 
body locations with pain. Each correlation was assessed 
through the calculation of Spearman’s rank correlation 
coefficient (r).

Criterion validity was examined by comparing the 
Chinese CSI- 25 part A score between patients with/
without each CSS- related diagnosis in part B and between 
patients with/without one CSS- related diagnosis, two 
CSS- related diagnoses and more than three CSS- related 
diagnoses according to part B.

Discriminatory analysis was also used to compare the 
differences in each item between patients with chronic 
pain and healthy controls.

Reliability assessment
Internal consistency was evaluated by calculation of Cron-
bach’s α coefficient. In this study, reliability was consid-
ered to be poor for 0.5≤Cronbach’s α<0.6, acceptable for 
0.6≤Cronbach’s α<0.7, good for 0.7≤Cronbach’s α<0.9 
and excellent for Cronbach’s α≥0.9.

Test–retest reliability was used to evaluate the stability 
of the scale. All healthy controls and randomly selected 
patients with chronic pain who had completed the 
Chinese CSI- 25 were asked to fill in the questionnaire a 
second time 7±1 days after the first test. Only patients with 
a stable treatment regimen between the first and second 
tests were included in this analysis. The intragroup correla-
tion coefficient (ICC) was calculated, and test–retest reli-
ability was classified as moderate for 0.50≤ICC<0.75, good 
for 0.75≤ICC<0.90 and excellent for ICC≥0.900.25

Measurement error
Bland- Altman plots were constructed to evaluate the 
mean differences and visualise systematic errors in the 
baseline.
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Floor and ceiling effects
Floor and ceiling effects were considered to be present if 
≥15% of the patients reported the lowest (0) or highest 
(100) possible CSI score.26

Exploratory analysis of the utility of the Chinese CSI-25 as a 
screening tool for CS
Receiver operating characteristic (ROC) curve analyses 
were used to evaluate whether the Chinese CSI- 25 might 
have utility as a screening tool for CS. Optimal cut- off 
values for the CSI- 25 score were determined according to 
the Youden Index. The area under the ROC curve (AUC) 
and its 95% confidence interval (CI), sensitivity, speci-
ficity, positive predictive value (PPV), negative predictive 
value (NPV) and accuracy were calculated.

Statistical analysis
All analyses were performed using SPSS V.22.0 and 
AMOS V.23.0 (IBM). All statistical tests were two- sided, 
with a test level of 0.05. Continuous variables conforming 
to a normal distribution are shown as the mean (standard 
deviation (SD)), and those not conforming to a normal 
distribution are expressed as the median (interquar-
tile range (IQR)). Categorical variables are expressed 
as the number of cases (percentage). Continuous vari-
ables conforming to a normal or approximately normal 
distribution were compared between two groups using 
the t- test for independent samples and among multiple 
groups using a one- way analysis of variance. Non- normally 
distributed continuous variables were compared between 
groups using the Mann- Whitney U test (two groups) or 
the Kruskal- Wallis test (multiple groups). The χ2 test or 
Fisher’s exact test was used to analyse categorical data.

RESULTS
Cross-cultural adaptation of the CSI-25 into Chinese
The CSI was forward- translated into Chinese and back-
ward translated into English without any major difficulty. 
Seven experts simplified and colloquialised the expres-
sions of some items through the Delphi method. For 
example, ‘I will grind my teeth or clench my teeth’ was 
amended to ‘I grind my teeth or clench my teeth’. Five of 
the six patients with chronic pain (two males and three 
females) who participated in the pilot test agreed that the 
Chinese CSI- 25 was easy to understand. The remaining 
patient who participated in the pilot test expressed diffi-
culty understanding the scale, but this patient had only 
1 year of education. Therefore, no subsequent changes 
were made to the scale.

baseline characteristics of the study participants
Among 308 patients screened for inclusion, 2 were 
excluded for repeating information, 5 were excluded 
for failing to complete the questionnaires appropriately, 
5 were excluded because their pain had been present 
for less than 3 months and 4 withdrew from the study. 

Therefore, 292 patients were included in the final analysis 
(figure 1).

The baseline characteristics of the study participants 
are summarised in table 1. The study population included 
237 patients with chronic pain (114 cases of fibromyalgia 
and 123 cases of musculoskeletal pain) and 55 healthy 
controls. There were significant differences among the 
groups in age (U=7.509; p=0.023), gender (χ2=8.042; 
p=0.018), body mass index (U=10.100; p=0.006) and 
employment status (p<0.001), but not weight, height, 
marital status or years of education (table 1). Further-
more, the pain severity score, PCS score, PCS subscale 
scores, CSI- 25 scores and CSI severity score were all 
markedly higher in patients with chronic pain than in 
healthy controls. Data from CSI- 25 part B showed that 
161 (67.9%) patients reported at least one physician- 
confirmed diagnosis, while 32.1% reported no diagnoses 
(data not shown).

Structural validity
The results of the structural validity assessment are shown 
in table 2. Confirmatory factor analysis extracted four 
main factors that explained most of the variance for the 
items in part A of the Chinese CSI- 25: ‘physical symptoms’ 
(factor 1) for items 2, 8, 9, 12, 14, 17 and 22; ‘emotional 
distress’ (factor 2) for items 1, 3, 7, 13, 15, 16 and 23; 
‘headache/jaw symptoms’ (factor 3) for items 10, 18 and 
20; and ‘urological symptoms’ (factor 4) for items 5, 11, 
21 and 25 (table 2). No factors were extracted for items 4, 
6, 19 and 24 (table 2).

Construct validity
Calculation of the Pearson correlation coefficient revealed 
that the CSI- 25 score was positively correlated with the 
PCS total score (r=0.709; 95% CI: 0.647 to 0.763), PCS 
rumination (r=0.630; 95% CI: 0.553 to 0.703), magnifi-
cation (r=0.641; 95% CI: 0.564 to 0.707) and helpless-
ness (r=0.695; 95% CI: 0.634 to 0.752) subscale scores, 
BPI mean item score (r=0.773; 95% CI: 0.713 to 0.822), 
BPI total score (r=0.773; 95% CI: 0.720 to 0.823) and the 
number of body sites experiencing pain (r=0.636; 95% 
CI: 0.561 to 0.703). However, the CSI- 25 score was not 
correlated with the duration of pain (r=0.012; 95% CI: 
−0.125 to 0.147).

Test–retest reliability
The CSI- 25 was completed twice by 117 of the 308 partic-
ipants. Subsequently, three participants were excluded 
because the interval between the two tests was less than 
6 days; three participants were excluded because the 
questionnaires were incomplete or contained obvious 
errors; and two participants were excluded because 
chronic pain had been present for less than 3 months. 
Therefore, 109 patients were included in the test–retest 
reliability analysis. The test–retest reliability of the CSI- 25 
total score (table 3) was excellent in the overall popula-
tion (ICC=0.975) and chronic pain group (ICC=0.934) 
and was good in the healthy control group (ICC=0.870). 
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Figure 1 Flowchart of the enrollment of the study participants. CSI- 25, 25- item Central Sensitisation Inventory.

Furthermore, the test–retest reliability was good to excel-
lent (ICC≥0.75) for 24 of the 25 items in the overall 
population, 22 of the 25 items in the chronic pain group, 
but only 10 of the 25 items in the healthy control group 
(table 3).

Measurement error
Bland- Altman plots demonstrated that the mean differ-
ences for the overall population and chronic pain group 
did not significantly differ from zero, and no systematic 
bias was detected (figure 2).

Criterion validity
As shown in table 4, the CSI- 25 score was significantly 
higher in patients with at least one CSS- related diagnosis 
in part B of the CSI- 25 (U=3.254, p<0.001 vs no CSS- 
related diagnosis), patients with at least two CSS- related 
diagnoses (U=3.692, p<0.001 vs ≤1 CSS- related diag-
nosis) and patients with at least three CSS- related diag-
noses (U=6.193, p<0.001 vs ≤2 CSS- related diagnoses). 
When each item in part B was analysed individually, the 

CSI- 25 score was significantly higher in patients who had 
fibromyalgia (U=8.254, p<0.001), migraine/tension- type 
headaches (U=4.819, p<0.001), IBS (U=3.219, p=0.001), 
neck injury (U=2.210, p=0.027), anxiety/panic attacks 
(U=4.966, p<0.001) and depression (U=4.855, p<0.001) 
when compared with patients who did not have these CSS- 
related diagnoses (table 4). A borderline significant result 
was obtained for patients with TMD (U=1.935, p=0.053), 
whereas the CSI- 25 score did not differ significantly 
between patients with/without restless leg syndrome, 
chronic fatigue syndrome or multiple chemical sensitivity 
(table 4).

Internal consistency
In the overall population, Cronbach’s α value was 0.930 
for the overall scale and 0.923–0.932 for the individual 
items, indicating excellent internal consistency (table 5). 
For patients with chronic pain, Cronbach’s α value was 
0.882 for the overall scale and 0.871–0.884 for the indi-
vidual items (table 5).
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Discriminatory analysis
Comparing answers for each item between patients with 
chronic pain and healthy controls revealed obvious differ-
ences (all patients with chronic pain had higher scores 
than the healthy controls) (online supplemental material 
1).

Floor and ceiling effects
Five participants (1.7%) had a CSI- 25 score of 0, whereas 
no participant had a CSI- 25 score of 100 points. There-
fore, ceiling and floor effects were not observed.

Exploratory analysis of the utility of the Chinese CSI-25 as a 
screening tool for CS
ROC curve analysis revealed that a CSI- 25 score >29 
points (the optimal cut- off value) detected the presence 
of CS in the overall population with an AUC of 0.859 
(95% CI: 0.814 to 0.897), a sensitivity of 91.3%, a spec-
ificity of 67.2%, a PPV of 77.4%, an NPV of 86.3% and 
an accuracy of 80.5% (online supplemental material 2). 
Interestingly, the sensitivity, NPV and accuracy were lower 
when a cut- off value of 40 points was used, although the 
specificity and PPV were higher using a cut- off value of 40 
points (online supplemental material 2). In the chronic 
pain group, a CSI- 25 value >42 points (the optimal cut- off 
value) predicted the presence of CS with an AUC of 0.762 
(95% CI: 0.702 to 0.814), a sensitivity of 63.4%, a speci-
ficity of 77.6%, a PPV of 85.7%, an NPV of 50.0% and an 
accuracy of 67.9% (online supplemental material 2).

DISCUSSION
Main findings
The present study formulated a new version of the CSI- 25 
intended for use in China through translation, back 
translation and cultural adaptation. The CSI- 25 had good 
construct validity, good- to- excellent test–retest reliability, 
good criterion validity and excellent internal consistency. 
Furthermore, confirmatory factor analysis identified four 
main factors (‘physical symptoms’, ‘emotional distress’, 
‘headache/jaw symptoms’ and ‘urological symptoms’) 
that explained most of the total variance for the items in 
part A of the Chinese CSI- 25. The new scale developed in 
this study could potentially be used as a tool to screen for 
CS in patients with chronic pain in China (online supple-
mental material 3). During the preparation of the current 
manuscript, a study by Feng et al conducted in Hong 
Kong was published,27 which also generated and validated 
a Chinese CSI. Nevertheless, Hong Kong differs greatly 
from mainland China with regard to culture, language 
and Chinese characters. In terms of the great difference 
in cultural and regional backgrounds, a CSI in simplified 
Chinese for Mandarin- speaking areas is warranted.

Our study was more rigorously designed with concur-
rent healthy controls and all- around evaluation indica-
tors compared with the previous study, which recruited 
patients only and did not observe criterion validity, 
measurement error and floor and ceiling effects.27 

https://dx.doi.org/10.1136/gpsych-2022-100919
https://dx.doi.org/10.1136/gpsych-2022-100919
https://dx.doi.org/10.1136/gpsych-2022-100919
https://dx.doi.org/10.1136/gpsych-2022-100919
https://dx.doi.org/10.1136/gpsych-2022-100919
https://dx.doi.org/10.1136/gpsych-2022-100919
https://dx.doi.org/10.1136/gpsych-2022-100919
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Table 2 Structural validity of the Chinese 25- item Central Sensitisation Inventory (CSI- 25)

No. CSI items Mean (SD)

Factor 1
Physical 
symptoms

Factor 2
Emotional 
distress

Factor 3
Headache/jaw 
symptoms

Factor 4
Urological 
symptoms

Items not 
loading on 
factors

1 I feel unrefreshed when I wake up in 
the morning

2.22 (1.26) 0.688

2 My muscles feel stiff and achy 2.60 (1.36) 0.724

3 I have anxiety attacks 1.88 (1.19) 0.798

4 I grind or clench my teeth 0.61 (1.04) ×

5 I have problems with diarrhoea and/
or constipation

1.39 (1.19) 0.472

6 I need help in performing my daily 
activities

0.51 (0.94) ×

7 I am sensitive to bright lights 0.92 (1.29) 0.427

8 I get tired very easily when I am 
physically active

2.36 (1.30) 0.796

9 I feel pain all over my body 2.18 (1.49) 0.842

10 I have headaches 1.33 (1.22) 0.603

11 I feel discomfort in my bladder and/
or burning when I urinate

0.61 (0.93) 0.565

12 I do not sleep well 2.17 (1.39) 0.693

13 I have difficulty concentrating 1.58 (1.26) 0.789

14 I have skin problems such as 
dryness, itchiness, or rashes

1.38 (1.34) 0.450

15 Stress makes my physical 
symptoms get worse

1.50 (1.32) 0.754

16 I feel sad or depressed 1.59 (1.29) 0.770

17 I have low energy 1.97 (1.35) 0.826

18 I have muscle tension in my neck 
and shoulders

2.33 (1.38) 0.733

19 I have pain in my jaw 0.30 (0.78) ×

20 Certain smells, such as perfumes, 
make me feel dizzy and nauseated

0.89 (1.09) 0.420

21 I have to urinate frequently 1.18 (1.26) 0.440

22 My legs feel uncomfortable and 
restless when I am trying to go to 
sleep at night

1.88 (1.37) 0.606

23 I have difficulty remembering things 2.14 (1.25) 0.640

24 I suffered from trauma as a child 0.27 (0.80) ×

25 I have pain in my pelvic area 1.43 (1.47) 0.643

SD, standard deviation.

Furthermore, both patients with musculoskeletal pain 
and fibromyalgia were included in this study, while Feng 
et al only enrolled patients with musculoskeletal pain.27 
The mean age of subjects in the Chinese version and the 
Hong Kong version was 44 and 64 years old,27 respectively. 
Considering the strict design and the representativeness 
of subjects, the Chinese CSI- 25 might provide a valid and 
accurate tool for clinicians and researchers to evaluate 
chronic pain and CS in Chinese patients.

Structural validity describes the extent to which a test 
can measure psychological traits or theoretical constructs. 
Confirmatory factor analysis demonstrated that there 
were common factors between the items in part A of the 

Chinese CSI- 25 scale. The analysis extracted four main 
factors that explained the majority of the total variance 
for the items in part A of the scale: ‘physical symptoms’ 
(items 2, 8, 9, 12, 14, 17 and 22), ‘emotional distress’ 
(items 1, 3, 7, 13, 15, 16 and 23), ‘headache/jaw symp-
toms’ (items 10, 18 and 20) and ‘urological symptoms’ 
(items 5, 11, 21 and 25). No factors were extracted for 
items 4, 6, 19 and 24. Confirmatory factor analysis of the 
original English version of the CSI identified the same 
four main factors (accounting for 53.4% of the variance): 
‘physical symptoms’ (items 2, 6, 8, 9, 12, 17, 18 and 22), 
‘emotional distress’ (items 2, 13, 15, 16, 17, 23 and 24), 
‘headache/jaw symptoms’ (items 4, 7, 10, 19 and 20) and 
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Figure 2 Bland- Altman plots in the overall population and in the chronic pain population. CSI- 25, 25- item Central Sensitisation 
Inventory.

‘urological symptoms’ (items 11, 21 and 25).12 Similarly, 
assessment of the German CSI- 25 identified the same 
factors: ‘physical symptoms’ (items 1, 2, 5, 6, 8, 9, 12, 
14, 17, 18 and 22), ‘emotional distress’ (items 3, 13, 15, 
16, 23 and 24), ‘headache’ (items 4, 7, 10, 19 and 20) 
and ‘urological symptoms’ (items 11, 21 and 25).13 Four 
major factors were also described for the Dutch version 
(‘general disability and physical symptoms’, ‘emotional 
distress’, ‘higher central sensitivity’ and ‘urological and 
dermatological symptoms’),14 while the Japanese version 
identified five factors (‘emotional distress’, ‘headache/
jaw symptoms’, ‘urological and general symptoms’, 
‘muscle symptoms’ and ‘sleep disturbance’).18 Thus, the 
findings of the present study are broadly consistent with 
those reported previously. The factors extracted in our 
analysis and those of others all relate to common somatic 
and emotional symptoms experienced by patients with 
CSS.

The construct validity of the Chinese CSI- 25 was evalu-
ated through comparisons with other scales (the PCS and 
BPI) that measure similar qualities. The Chinese CSI- 25 
score was positively correlated with the total PCS score 
(r=0.709) and its rumination, magnification and help-
lessness subscale scores (r=0.630–0.695). Furthermore, 
the Chinese CSI- 25 score was also positively correlated 
with the BPI mean item score (r=0.773), BPI total score 
(r=0.773) and the number of painful body sites (r=0.636). 
Hence, the Chinese CSI- 25 showed moderate- to- good 
correlations with instruments that assess pain characteris-
tics such as intensity, location and duration (BPI) as well 
as an individual’s experience of pain (PCS). The results 
are broadly in agreement with prior studies examining 
the construct validity of the CSI, although the correla-
tions were slightly stronger for the Chinese CSI- 25 than 
for other versions of the instrument. For example, the 
Greek version of the CSI- 25 correlated with the PCS score 
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Table 4 Impact of central sensitivity syndrome diagnosis on the Chinese 25- item Central Sensitisation Inventory (CSI- 25) 
score (n=292)

No. CSS diagnosis (CSI part B)
Presence of 
symptoms n (%) Median (Q1, Q3) U P value

1 Restless leg syndrome Y 4 (1.4) 52.50 (25.50, 60.00) 1.067 0.286

N 288 (98.6) 39.00 (22.00, 51.00)

2 Chronic fatigue syndrome Y 2 (0.7) 44.50 (32.00, –) 0.529 0.596

N 290 (99.3) 39.00 (21.75, 51.25)

3 Fibromyalgia Y 121 (41.4) 52.00 (41.00, 61.00) 8.254 <0.001

N 171 (58.6) 27.00 (14.00, 40.00)

4 Temporomandibular joint disorder Y 4 (1.4) 53.00 (42.75, 71.50) 1.935 0.053

N 288 (98.6) 39.00 (21.25, 51.00)

5 Migraine or tension headaches Y 40 (13.7) 52.00 (40.25, 61.00) 4.819 <0.001

N 252 (86.3) 37.00 (20.00, 49.00)

6 Irritable bowel syndrome Y 8 (2.7) 61.00 (45.75, 67.75) 3.219 0.001

N 284 (97.3) 38.00 (21.00, 50.75)

7 Multiple chemical sensitivities Y 5 (1.7) 46.00 (35.00, 58.00) 1.138 0.255

N 287 (98.3) 39.00 (21.00, 51.00)

8 Neck injury (including whiplash) Y 11 (3.8) 46.00 (41.00, 59.00) 2.210 0.027

N 281 (96.2) 38.00 (21.00, 51.00)

9 Anxiety or panic attacks Y 50 (17.1) 48.50 (39.75, 59.25) 4.966 <0.001

N 242 (82.9) 36.00 (19.00, 49.00)

10 Depression Y 30 (10.3) 53.50 (42.00, 63.00) 4.855 <0.001

N 262 (89.7) 37.00 (20.00, 48.25)

1 CSS Y 91 (31.2) 43.00 (34.00, 54.00) 3.254 <0.001

N 201 (68.8) 36.00 (17.00, 50.00)

2 CSS Y 39 (13.4) 48.00 (39.00, 58.00) 3.692 <0.001

N 253 (86.6) 36.00 (20.00, 50.00)

≥3 CSS Y 31 (10.6) 59.00 (50.00, 64.00) 6.193 <0.001

N 261 (89.4) 37.00 (20.00, 48.00)

CSS, central sensitivity syndrome; N, no; Y, yes.

(r=0.680).17 Furthermore, the Nepali CSI- 25 correlated 
with the PCS score (r=0.50), pain intensity measured 
by the NRS (r=0.25) and the total number of pain types 
(r=0.35).19 The Japanese CSI- 25 was found to be posi-
tively correlated with the pain intensity (r=0.42) and pain 
interference (r=0.48) scores of the BPI,18 while the Italian 
version of the CSI- 25 correlated with the NRS score 
(r=0.427).16 The Hong Kong version correlated with pain 
intensity (r=0.188).27 The Chinese CSI- 25 score was not 
correlated with the duration of pain, which agrees with 
previous research.18 19 27

The test–retest reliability of the Chinese CSI- 25 
was excellent in the overall population (ICC=0.975), 
which is consistent with previous evaluations of the 
English (ICC=0.817),12 German (ICC=0.917),13 Dutch 
(ICC=0.88–0.91),14 Greek (ICC=0.991),17 Japanese 
(ICC=0.85),18 Hong Kong (ICC=0.932),27 Nepali 
(ICC=0.98)19 and Persian (ICC=0.934)20 versions of 
the scale. Furthermore, the internal consistency of the 
Chinese CSI- 25 was Cronbach’s α=0.930 in the overall 
population and 0.882 in the chronic pain population, 

which compares with Cronbach’s α values of 0.879 for 
the English version,12 0.928 for the German version,13 
0.78 for the Dutch version,14 0.872 for the Spanish 
version,15 0.87 for the Italian version,16 0.993 for the 
Greek version,17 0.89 for the Japanese version,18 0.896 
for the Hong Kong version,27 0.91 for the Nepali 
version19 and 0.87 for the Persian version.20

A previous exploratory analysis using an optimal cut- 
off value of 40 points reported that the English CSI- 25 
distinguished patients with CSS from controls with 
AUC, sensitivity and specificity values of 0.86, 81% and 
75%, respectively.28 Furthermore, the Turkish CSI- 25 
differentiated between patients with fibromyalgia and 
control subjects with a sensitivity of 87% and a spec-
ificity of 90% when the recommended cut- off value 
of 40 points was used.29 In addition, the Hong Kong 
version figured out the cut- off value of 42, which was 
able to identify patients with two or more CSS from 
those with persistent pain, with a sensitivity of 71.4% 
and a specificity of 70%.27 The French version of the 
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Table 5 Internal consistency of the Chinese 25- item 
Central Sensitisation Inventory (CSI- 25)

No. Items

Overall 
population
Cronbach’s α
(n=292)

Chronic pain 
population
Cronbach’s α
(n=237)

1 I feel unrefreshed when I wake 
up in the morning

0.926 0.875

2 My muscles feel stiff and achy 0.926 0.880

3 I have anxiety attacks 0.925 0.874

4 I grind or clench my teeth 0.932 0.883

5 I have problems with diarrhoea 
and/or constipation

0.929 0.881

6 I need help in performing my 
daily activities

0.931 0.884

7 I am sensitive to bright lights 0.929 0.879

8 I get tired very easily when I am 
physically active

0.924 0.876

9 I feel pain all over my body 0.923 0.872

10 I have headaches 0.927 0.877

11 I feel discomfort in my bladder 
and/or burning when I urinate

0.928 0.878

12 I do not sleep well 0.926 0.876

13 I have difficulty concentrating 0.925 0.872

14 I have skin problems, such as 
dryness, itchiness, or rashes

0.929 0.881

15 Stress makes my physical 
symptoms get worse

0.925 0.873

16 I feel sad or depressed 0.925 0.872

17 I have low energy 0.924 0.871

18 I have muscle tension in my 
neck and shoulders

0.925 0.876

19 I have pain in my jaw 0.930 0.881

20 Certain smells, such as 
perfumes, make me feel dizzy 
and nauseated

0.929 0.879

21 I have to urinate frequently 0.930 0.882

22 My legs feel uncomfortable and 
restless when I am trying to go 
to sleep at night

0.927 0.879

23 I have difficulty remembering 
things

0.927 0.879

24 I suffered from trauma as a 
child

0.930 0.881

25 I have pain in my pelvic area 0.928 0.880

All items (total) 0.930 0.882

CSI- 25 also had a high sensitivity (95%) and specificity 
(90%) when a cut- off value of 40 points was used.30 
By contrast, the optimal cut- off value of the Chinese 
CSI- 25 was 29 points, and the sensitivity, NPV and accu-
racy were lower when a cut- off value of 40 points was 
used. In addition, the sensitivity, NPV and accuracy 
were lower when a cut- off value of 40 points was used, 
as described previously,28 although the specificity and 
PPV were higher using a cut- off value of 40 points. The 
reasons for the difference in the optimal cut- off value 
between the Chinese and English versions of the CSI- 25 

could be that NPV was higher in the Chinese version 
and might be due to the differences in the actual 
number of patients with CSS and in the number of 
patients with different CSS among studies. It could also 
be due to cultural differences in the perception and 
management of pain. Still, the present study was not 
designed to explore the reasons for these differences. 
Further research is needed to confirm the optimal cut- 
off value for the CSI- 25 in Chinese patients.

Limitations
This study has some limitations. This was a single- 
centre study based only on an adult patient sample, 
so the findings may not generalise to other popula-
tions, like paediatric patients with chronic pain. The 
utility of the Chinese CSI- 25 in the detection of CS was 
not evaluated in a separate validation group. Some 
patients in the study were receiving treatment, which 
may have reduced the severity of their chronic pain/
CS symptoms. In addition, the mood was not assessed. 
Finally, we did not perform a responsiveness analysis to 
evaluate the effects of therapy.

Implications
In conclusion, a Chinese version of the CSI- 25 was 
successfully developed through translation, back trans-
lation and cultural adaptation. The Chinese CSI- 25 had 
excellent test–retest reliability and satisfactory struc-
tural validity and construct validity. We suggest that 
this instrument could be used in China as a self- report 
questionnaire in both clinical practice and research 
settings. However, further studies will be needed to 
establish the optimal cut- off value if the instrument is 
to be used to screen for patients with CS.
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