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Background: Central sensitization (CS) is frequently reported in chronic pain, and the central sensitization inventory (CSI) is
popularly used to assess CS. However, a validated Chinese CSI is lacking and its predictive ability for the comorbidity of central
sensitivity syndromes (CSSs) remains unclear. Hence, this study aimed to generate the Chinese CSI (CSI-C) with cultural adaptation
and examine its psychometric properties.
Methods: The CSI-C was formulated through forward and backward translation, panel review and piloting and then validated among
patients with chronic pain (n = 235). Its internal consistency, test–retest reliability, and concurrent validity were measured. An
exploratory factor analysis (EFA) was performed for the construct validity. Receiver operating characteristic (ROC) analysis was
employed to determine the discriminative ability in the presence of comorbidity of CSSs.
Results: About 70% of the participants in the study experienced at least mild CS symptoms. CSI-C demonstrates a high internal
consistency (Cronbach’s alpha = 0.896) and excellent test–retest reliability (ICC = 0.932). CSI-C scoring was significantly correlated
with pain intensity (r = 0.188), EQ-5D index (r = −0.375), anxiety (r=0.525), and depression (r = 0.467). The EFA generated a 5-factor
model, including physical symptoms, emotional distress, hypersensitivity syndromes and so on. An CSI cutoff of 42 had a sensitivity
of 71.4% and a specificity of 70% for identifying chronic pain patients with ≥2 CSSs.
Conclusion: The CS manifestations are prevalent in those with persistent pain. CSI-C is a reliable and valid instrument for measuring
CS. A CSI score ≥42 may predict the comorbidity of 2 or above CSSs in patients with chronic pain.
Keywords: central sensitization, chronic pain, central sensitization inventory, Chinese, central sensitivity syndrome

Introduction
Pain is defined by the International Association for the Study of Pain (IASP) as “an unpleasant sensory and emotional
experience associated with, or resembling that associated with, actual or potential tissue damage”.1 Chronic pain refers to
pain symptoms persisting for a prolonged duration of 3 months or above, which is a prevailing disorder affecting
thousands of individuals across the world.1–5 Increasingly high prevalence of chronic pain has been reported recently
among the Chinese population, as high as 50% among the older people.3,4,6

Central sensitization (CS) is an exaggerated response in the central nervous system.5,7–9 The principal signature of CS
is pain hypersensitivity, including allodynia, punctate and/or pressure hyperalgesia,7–9 and its pathophysiological
mechanisms are probably related to maladaptive brain-orchestrated sensory processing.8,10–12 CS was commonly
found in those with chronic pain.5,8,10,13,14 It may be partially accounted for the disproportionate pain manifestations
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in persistent pain.12,15 Worse still, the existence of CS in those with chronic pain is adversely correlated with pain
remission and functional recovery, which thus tremendously influences their health-related quality of life (HR-QoL).5,8,15

Given the refractory pain with CS, clinical health care providers are recommended to pinpoint the CS manifestation
pattern in those with chronic pain,16,17 and take into account both the peripheral and central elements of CS using
a multifactorial model, employing “bottom-up” or “top-down” therapies to decrease peripheral nociception or weaken
central pain sensitization.5 However, current clinicians might tend to merely focus on the peripheral mechanism and
a multifaceted pain management perspective may not be adequately considered.5

Central sensitivity syndromes (CSSs) are a group of various kinds of disorders with common symptomatology of
ongoing pain and hypersensitivity.18–20 The commonplace CSSs include fibromyalgia (FM), irritable bowel syndrome
(IBS), chronic headache or migraine, temporomandibular joint disorders (TMDs), pelvic pain syndromes, chronic fatigue
syndrome, multiple chemical sensitivities, and restless leg syndrome.18,19,21,22 CSSs are related to widespread pain
beyond one specific area and may also be accompanied by other complaints such as fatigue, sleep disturbances, as well as
difficulties in concentration.18 The exact pathophysiological mechanisms of CSSs remain not well understood, especially
across various CSSs.22–25 CS is perceived as the common indicator that bridges over different CSSs with overlapping
clinical manifestations.22,23 The hypersensitivity syndromes have placed an adverse impact on their pain complaint and
daily function, as well as on the interaction with healthcare providers.26

The assessment and diagnosis of CS mainly rely on quantitative sensory testing (QST).12,27 Despite its advantages in
standardized and quantitative measurements of CS, QST requires relatively expensive apparatuses and is time and labor-
consuming, which limits its widespread use.8,12 Another indirect measure scale specifically designed for CS, the Central
Sensitization Inventory (CSI) has been adopted to assess CS symptoms.8,10,28 The CSI scale has two parts, namely: Part
A and Part B. Part A is comprised of 25 health-related questions focusing on physical symptoms, mental distress,
headache and jaw disorders, as well as urological and bowel discomfort.12,28 For each item, 5 levels of the Likert scale
including “never”, “rarely”, “sometimes”, “often”, and “always” are provided for scoring. Part B (without scoring) aims
to find out if the participants have been diagnosed with a list of disorders including CSSs and anxiety and depression. In
addition, the clinically relevant severity levels for CSI were established, which included 5 categories, namely subclinical
CS (0–29), mild (30–39), moderate (40–49), severe (50–59), and extreme CS (≥60).29

The psychometric properties of the CSI in English, as well as other languages, have been evaluated and shown to be
a solid instrument to screen CS symptoms.10,30–33 However, a valid Chinese version of CSI is still lacking. Moreover, the
predictive power of CSI for identifying the comorbidity of CSSs among those with chronic pain remains not well understood.
Therefore, this study would like to generate an appropriate Chinese version of CSI and validate it in Chinese population with
chronic pain. Specifically, the psychometric properties including internal consistency, test–retest reliability, concurrent
validity, construct validity, and discriminative ability to identify CSS comorbidity were investigated.

Materials and Methods
Translation and Cultural Adaptation of the CSI
The procedures of translation and cross-cultural adaptation of CSI were implemented in accord with the international
guidelines.34 Firstly, forward translation was conducted to translate the original English CSI into Chinese. Then, the
variations between the two aforementioned translated versions were discussed and resolved with an extra bilingual
translator. The second step was backward translation. Afterwards, an expert committee consisting of two experts who
were familiar with the construct of the CSI scale, a professor in biostatistics, and forward and backward translators were
established to review all versions of the translations and come out with a consensus for the prefinal version of the
Chinese CSI. Pilot testing was conducted among a small sample of 30 participants with chronic pain. Lastly, a finalized
Chinese version of the CSI (CSI-C) was generated.

Participants
Participants with chronic pain were consecutively enrolled from two public hospitals in Hong Kong between May 2020 and
May 2021. The inclusion criteria included: a) aged 18 years or above; b) experiencing musculoskeletal pain symptoms with
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a duration of no less than 3 months; c) having competency in the Chinese language comprehension and to complete the scales
used in the study. The exclusion criteria were as follows: a) abnormal mental or cognitive status; b) diagnosis of certain
medical conditions that influence the central nervous system, including cancer, brain or spinal cord injury, neurological
disease or injuries; c) other reasons leading to a failure to comply with the experimental protocols. Among the participants,
a subset of patients (n = 64) was asked to complete the CSI-C again within an interval of 3 weeks.

All participants were informed about the purpose of the study and asked to give written consent before joining the
study. The present study was conducted in accordance with the Helsinki Declaration and approved by the Institutional
Review Board of the University of Hong Kong/Hospital Authority Hong Kong West Cluster (Ref. No. 20–294).

Sample Size Estimate
The sample size for this study was calculated based on previous validation studies in other languages.30,31,35 According
to the theoretical method used in relevant validation study and factor analysis, a respondent-to-item ratio of no less than
5:1 is adopted.36 Given that the CSI has 25 items for questioning, at least 125 participants with chronic pain should be
included. We believe the current sample size of 235 is capable of maintaining sufficient power for this study.

Statistical Analysis
The Shapiro–Wilk’s test was employed to test the normality distribution of the variables in the study, with the inspection
of histograms, normal Q-Q plots and box plots as well. The internal consistency of the CSI-C was examined using
Cronbach’s alpha. Intra-class correlation coefficient (ICC) was calculated to testify the test–retest reliability of CSI-C.

An exploratory factor analysis (EFA) was employed for data reduction and the construct validity of the scale. Since
the 25-item CSI scale is set to collect response by categorical responses, the EFA is performed using the unweighted least
square for extraction, which has been validated by previous studies on research methods for factor analysis on ordinal
data.37,38 Besides, considering the possible inter-factor correlation, an oblique rotation method was adopted via Promax
with Kaiser Normalization. The significance threshold for factor loading was set at 0.40.

The concurrent validity is usually conducted by comparing the target tool with other relevant health-related patient
reported outcome measures such as quality of life.10 In the present study, CSI-C mainly looks at pain sensitization, which
is often associated with negative emotions as anxiety and depression.39 Hence, the concurrent validity of CSI-C was
investigated by the correlations between CSI-C score and the pain intensity, health-related quality of life (EuroQol-5D
(EQ-5D) index),40 anxiety and depression (hospital anxiety and depression scale (HADS)).41 The variable of total CSI
score follows a Gaussian distribution, while other variables including EQ-5D index, anxiety and depression score, as well
as pain intensity were not normally distributed. Therefore, Spearman correlations were conducted for the above-
mentioned correlational analyses. The strength of the correlation was measured by the correlation coefficient, above
0.5, 0.35 to 0.5, and lower than 0.35 indicated strong, moderate, and weak correlations, respectively.42

The discriminative ability to identify CSS comorbidity in chronic pain was determined by the receiver operating
characteristic (ROC) curve. Area under the curve (AUC) of ROC analysis was adopted to establish the optimal cut-off
CSI score for identifying patients with chronic pain with 2 or more CSSs comorbidity. The statistical analyses were
performed using version 27.0 of the IBM® SPSS® Statistics software (IBM Corp.; NY; USA). The significance level in
the study was set at 0.05.

Results
Characteristics of Participants Included
A total of 235 participants with chronic pain were recruited for the study. The majority of patients were female, with an
average age of over 60 years. In terms of the pain feature, patients with chronic musculoskeletal pain recruited in the
study were further classified into categories of “nociceptive”, “neuropathic”, and “mixed of nociceptive and neuro-
pathic”, depending on the clinical indicators by the existing evidence of the mechanisms-based classifications of
musculoskeletal pain.16,43

The demographic and clinical characteristics of the participants are presented in Table 1.
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CS Severity
Approximately 70% (160/235) of the participants experienced at least mild clinical CS symptoms in the present study
with CSI-C scores of 30 or above. About 40% of the participants were presented with moderate- or above-level CS.
Figure 1 shows the distribution of the participants with varied severity levels of CS.

Internal Consistency and Test–Retest Reliability
The internal consistency of the CSI-C was high with the Cronbach’s alpha of 0.896. In addition, of the participants
included, 64 completed the CSI-C questionnaire twice within an interval of 3 weeks. An excellent test–retest reliability
was found in the study (ICC = 0.932).

Table 1 Participant Characteristics

Value

Sex, n (%) Male 39 (16.60)
Female 196 (83.40)

Age (years) Mean (SD) 64.2(9.53)

BMI Mean (SD) 24.2(4.08)
Employment, n (%) Employed 68 (28.94)

Unemployed 79(33.62)

Retired 82(34.89)
Others 6 (2.55)

Musculoskeletal pain classification -Neuropathic 72(30.60)
-Nociceptive 132(56.20)

-Mixed 31(13.20)

Duration of pain (years) Mean (SD) 4.2(5.04)
CSI total score Mean (SD) 36.4(13.10)

Average pain intensity Mean (SD) 5.7(1.50)

Maximal pain intensity Mean (SD) 7.3(1.67)
EQ-5D index Mean (SD) 0.6(0.15)

Anxiety score Mean (SD) 6.3(3.66)

Depression score Mean (SD) 6.4(3.91)

Abbreviations: BMI, body mass index; CSI, central sensitization inventory; EQ-5D, EuroQol-5D; SD,
standard deviation.

Figure 1 Distribution of severity levels of central sensitization.
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Concurrent Validity
The concurrent validity of CSI-C was evaluated by correlating CSI-C scoring with clinical parameters such as pain
intensity, HR-QoL, and anxiety and depression scores. As seen in Table 2, CSI-C scoring was significantly correlated
with pain intensity, EQ-5D index, anxiety and depression. No statistically significant correlation was found between the
duration of pain and CSI-C scores.

Construct Validity
The EFA generated a 5-factor model, including factors on “physical symptoms”, “emotional distress”, “hypersensitivity
syndrome”, “concentration and memory problem”, as well as “bladder & teeth grinding disorders”, which explained
51.6% of the total variances (see Table 3).

Table 2 Correlations Between CSI and Clinical Symptoms

Variable Correlation Coefficient p value

Duration of pain −0.074 0.258
Pain intensity 0.188 0.004

EQ-5D index −0.375 <0.001

Anxiety 0.525 <0.001
Depression 0.467 <0.001

Abbreviations: CSI, central sensitization inventory; EQ-5D, EuroQol-5D.

Table 3 Factor Loading of the Exploratory Factor Analysis

Item Number Item Topic F1 F2 F3 F4 F5 Not Loading

1 Unrefreshed in the morning 0.270 0.179 0.277 0.090 −0.048 X
2 Muscle stiff/achy 0.624 −0.176 0.180 −0.077 0.033

3 Anxiety attacks 0.121 −0.077 0.766 −0.075 0.066

4 Grind/clench teeth 0.070 −0.059 −0.016 0.457 0.178
5 Diarrhea/constipation 0.014 0.055 0.086 0.150 0.193 X

6 Need help with daily activities 0.222 0.277 0.096 0.022 0.099 X
7 Sensitive to bright lights 0.249 0.133 −0.182 0.056 0.593
8 Easily tired with physical activity 0.444 0.339 0.061 −0.117 0.038

9 Pain all over body 0.781 −0.005 −0.113 0.276 −0.163
10 Headaches 0.280 0.042 0.336 0.048 −0.010 X

11 Bladder/urination pain −0.083 −0.091 0.183 0.543 0.220

12 Do not sleep well 0.054 0.393 0.309 −0.138 0.016 X
13 Difficulty concentrating −0.293 0.780 0.102 0.094 0.096

14 Skin problems −0.072 0.111 −0.020 0.322 0.131 X

15 Stress makes symptoms worse 0.066 0.140 0.384 0.260 −0.063 X
16 Sad or depressed −0.055 0.152 0.802 0.010 −0.113
17 Low energy 0.281 0.706 −0.046 −0.022 −0.047
18 Tension in neck and shoulder 0.651 −0.006 0.017 −0.186 0.269
19 Pain in jaw 0.124 −0.200 0.145 0.251 0.284 X

20 Certain smells make dizzy 0.031 0.168 0.069 0.247 0.110 X

21 Urinate frequently −0.149 0.184 0.027 0.010 0.484
22 Restless legs 0.211 0.230 0.086 0.088 0.004 X

23 Poor memory −0.038 0.495 −0.121 0.137 0.199

24 Trauma as a child −0.047 0.145 −0.075 0.556 −0.069
25 Pelvic pain 0.329 −0.002 −0.103 0.366 −0.142 X

Notes: The values in bold indicate the item meets the requirement for factor loading (significance threshold of 0.40). X means the item is not loading.

Journal of Pain Research 2022:15 https://doi.org/10.2147/JPR.S348842

DovePress
471

Dovepress Feng et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


Factor 1 focused on physical symptoms, including four items (items 2, 8, 9, 18). Factor 2 was pertaining to
concentration and memory problem, encompassing 3 items (items 13, 17, 23). Factor 3 was on emotional distress,
involving 2 items on anxiety and depression (items 3 and 16). Factor 4 was mainly related to teeth grinding and urination
pain with 3 items (items 4, 11, 24). Factor 5 was about hypersensitivity presentations including 2 items (items 7 and 21).
There were ten items not loading on the factor analysis, including items 1, 5, 6, 10, 12, 14, 15, 19, 20, 22, and 25. Also,
correlations were found in the inter-factor correlation matrix (Supplementary Table S1).

CSSs
There were 7 separate CSSs in part B of CSI-C (Table 4). Of all participants in this study, 31 were diagnosed previously
with at least one CSS. Around 10% (24/235) had one single CSS, and 3% (7/235) presented with 2 or more CSSs
(Table 5). The most common CSS found in the study was migraine or tension headache, followed by IBS. Besides CSSs,
a small number of participants had diagnoses of anxiety or panic attacks and/or depression. The CSI scores in those with
2 or above CSSs were significantly higher, compared with those without CSS (48.3 vs 35.5, p=0.032).

AUC-ROC Analysis
Figure 2 demonstrates the AUC-ROC curve revealing the predictive ability of CSI-C in identifying patients with two or
more CSSs. The AUC was 0.737, with 95% CI values of 0.565 and 0.908. The CSI cutoff score of 42 was able to predict
the presence of 2 or above CSSs in those with persistent pain, with a sensitivity of 71.4% and a specificity of 70%.

Discussion
As noted, this is the first study to validate the Chinese version of CSI with cultural adaptation among chronic pain
patients and investigate the discriminative ability of CSI scoring in identifying those with the comorbidity of CSSs. Our
findings demonstrate that CSI-C has excellent test–retest reliability and high internal consistency. The 5-factor structured

Table 4 Diagnoses of Central Sensitivity Syndromes

Number (%)

Diagnoses
Restless leg syndrome 0

Chronic fatigue syndrome 2 (0.85)

Fibromyalgia 3 (1.28)
Temporomandibular joint disorder 1 (0.43)

Migraine or tension headache 18 (7.66)

Irritable bowel syndrome 16 (6.81)
Multiple chemical sensitivities 0

Neck injury (including whiplash) 5 (2.13)
Anxiety or panic attack 20 (8.51)

Depression 44 (18.72)

Table 5 CSI-C Scores Between Participants with and without Central Sensitivity Syndrome

Category CSI-C Total Score Mean (SD) 95% CI

No CSS (n=204) 35.5 (12.93) * (33.74–37.31)
1 CSS (n=24) 40.7 (12.51) (35.39–45.95)

2 and above CSSs (n=7) 48.3 (13.33) * (35.96–60.61)

Note: *Represents significant difference between “No CSS” group and “2 and above CSSs” group.
Abbreviations: CSS, central sensitivity syndrome; CSI-C, Chinese version of central sensitization inventory; SD,
standard deviation; CI, confidence interval.

https://doi.org/10.2147/JPR.S348842

DovePress

Journal of Pain Research 2022:15472

Feng et al Dovepress

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com/get_supplementary_file.php?f=348842.docx
https://www.dovepress.com
https://www.dovepress.com


CSI-C driven by factor analysis was significantly correlated with pain-related health outcomes. CSI score higher or equal
to 42 may adequately predict the comorbid CSSs (2 or more) in patients with chronic pain.

The presence of CS has previously been evidenced in persistent pain disorders including chronic headache,
musculoskeletal pain, as well as neuropathic pain.44–49 CS can be measured by quantitative methods for heat and cold
pain thresholds as well as pressure pain thresholds.12,27,50 Given the time- and labor-consuming nature of QST measures,
a CSI scale has been developed to screen CS in clinical practice.10,28 Of the 235 patients with chronic pain in the present
study, about 70% were presented with clinical CS (score higher than 29), and approximately 40% developed moderate or
severe, or even extreme CS. The prevalence of CS found in our study is in line with previous findings about chronic
migraine or low back pain.44,46,51 However, it is much higher than that in a Japanese study on chronic musculoskeletal
pain (less than 30%).31 The discrepancies could be explained by the different clinical characteristics of the sample
population in the present study. As seen, our samples are comprised of a majority of older female individuals with pain
symptoms lasting for years. The distinct pain profiles as well as the relatively high pain intensity of the patient cohort
may also contribute to the prevalence of CS presentation in this work.

Regarding the reliability of CSI-C, good internal consistency and excellent test–retest reliability were found. The
Cronbach’s alpha of CSI-C was 0.896, which was similar to the original English version of CSI (Cronbach’s alpha =
0.87),10,28 as well as other translated versions including Dutch, Spanish, and Japanese.30,33,35,52 Moreover, the ICC for
test–retest reliability in the study was 0.932, compared with previous reports on CSI in different languages with ICCs
ranging from 0.817 to 0.971.10,28,30,33,35,52

Figure 2 Receiver operating characteristic curve.
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In terms of the concurrent validity, a significant negative correlation was discovered between CSI-C and EQ-5D index
measuring HR-QoL (r=−0.375). Furthermore, CSI-C was positively associated with pain intensity, as well as anxiety and
depression (r = 0.188, r = 0.525, r = 0.467, respectively). The criterion validity of CSI-C is consistent with previous
studies.35,49,53,54 Of note, a strong or moderate to strong correlation was found between CSI-C and anxiety or depression
in our study. Similarly, previous research revealed that chronic pain patients with CS were associated with elevated
scores on depression scales.39 In the study, 20 participants had a diagnosis of anxiety or panic attack and 44 had
depression. As anxiety or depression is also a common comorbidity of refractory pain,55,56 it would be worthwhile for
further research to undertake in-depth investigations towards the interplay between anxiety and/or depression and pain
sensitization.

As for the dimensionality of CSI-C, the factor analysis yielded a 5-factor model (Table 3), which was, to some extent,
slightly different from the English version as well as other language versions.10,28,30,31 In the original English version of
CSI, four domains were formulated, namely “physical symptoms”, “emotional distress”, “headache/jaw symptoms”, and
“urological symptoms”,28 whereas in the Dutch version, the four-factor model was of some variations, including a new
factor of “higher central sensitivity” besides the physical and emotional disorders as well as the urological and skin
problems.30 In the present study, the 5 factors explained 51.57% of the total variances. Three factors concerning
“physical symptoms”, “emotional distress”, and “hypersensitivity syndrome” were in line with the previous
studies.28,30 Nevertheless, three additional factors involving “concentration and memory problem”, “teeth and bladder
disorders” were identified. The discrepancies in dimensions found in factor analysis across studies may be related to the
variations in different language versions of CSI.10 Besides, the sample population with varied pain features between our
study and the others could also contribute to the differences in construct validity analysis.10

CSSs are challenging disorders with refractory pain complaints and abnormal pain sensitization.18 Seven separate
CSSs were included in part B of CSI-C, namely restless leg syndrome, chronic fatigue syndrome, FM, TMDs, migraine
or tension headache, IBS, and multiple chemical sensitivities. The co-existence of CSSs with chronic pain disorders has
undoubtedly complicated the story of pain experience and CS.57 Thirty-one patients in the study were diagnosed with at
least one CSS. According to previous studies, a cut-off score of 40 out of 100 in CSI is appropriate for differentiating
patients with CSSs and the healthy controls.31,52 In our study, 40% (91/235) of the participants were manifested with
moderate or above CS with CSI score larger or equal to 40. About 13% of participants with chronic pain in the study
reported having one or more CSSs. Participants with two or more CSSs scored significantly higher than those without
CSS. The AUC-ROC analysis in the study demonstrated an AUC of 0.737 (95% CI: 0.565–0.908). We found that a CSI
cutoff score of 42 may adequately discriminate between those patients with two or above CSSs in the outpatient chronic
pain sample, with a sensitivity of 71.4% and specificity of 70%, respectively. Considering the complexity of etiology for
CSS, future studies are thus warranted to explore the influence of CSSs on pain exacerbation and CS.52

There existed both strengths and limitations in the present study. Our study firstly attempted to translate the CSI into
CSI-C with cultural adaptation and perform a thorough validation of it. A relatively large sample of participants with
chronic pain from two outpatient clinics in public hospitals in Hong Kong was included. Priori estimate of the study
sample size was conducted to ensure sufficient statistical power. What is more, considering the pain intensity and
duration, our participants represented a painful sample population with medium-to-high pain severity and chronicity, who
tended to be more vulnerable to developing CS symptoms, and thus more responsive to CSI-C. Given the excellent
reliability, internal consistency, and recognized validity, CSI-C is recommended to be used by first-line clinicians. Since
CSI-C is a self-administered outcome measure, it facilitates an easy implementation in the clinical settings. The validated
CSI-C is available from the corresponding author on reasonable request. Besides the evaluation of several crucial
validities, the present study investigated the discriminative ability of CSI in identifying the comorbidity of CSSs among
patients with persistent pain. The CSI cutoff score of 42 was found to adequately predict those having 2 or more CSSs in
this study.

As for the limitations, first, the vast majority of the samples were female and older adults, which could place a limit
on the generalizability of the results. Also, the mixed pain feature with neuropathic and nociceptive components in the
sample population may affect the dimensions in factor analysis in our study, compared with previous ones. The lack of
normal control limits the analysis of discriminative power differentiating chronic pain patients and the non-patient
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control. Another limitation is that QST was not included in the study to measure CS objectively. Among those with
chronic pain such as fibromyalgia and osteoarthritis, aberrant sensory profiles by QST have been demonstrated by
previous evidence.58,59 Hence, future studies are warranted to correlate the CSI scoring with QST measurements. Since it
is a cross-sectional study without longitudinal follow-up analyses, the sensitivity and responsiveness of CSI-C cannot be
assessed. In terms of the self-reported CSS in part B of the CSI-C, there might exist a response bias.

Conclusion
In conclusion, CS manifestations are prevalent in those with persistent pain. Our findings reveal that CSI-C is a solid tool
in the measurement of CS symptoms in Chinese patients with chronic pain with excellent reliability and recognized
validities. A CSI score ≥42 may be of value in identifying chronic pain patients with two or above comorbid CSSs. The
prevalent CS manifestations and comorbidities of CSSs in chronic pain deserve further research in the future so as to
optimize pain management.
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