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Background: The Leeds Assessment of Neuropathic Symptoms and Signs (LANSS) Pain Scale is a practical screening tool for 
identifying neuropathic pain (NP), but a validated Thai version has not been available. This study aimed to translate and cross- 
culturally adapt the LANSS into Thai and to evaluate its reliability and diagnostic performance in Thai adults with chronic noncancer 
pain.
Methods: This prospective diagnostic accuracy and psychometric validation study was conducted at a tertiary pain clinic in Thailand. 
Using a quota-based 2-group design, 120 adults were enrolled, including 60 patients with predominantly NP and 60 with predomi
nantly nociceptive pain based on an independent pain specialist diagnosis as the reference standard. The index test was the Thai 
LANSS, which was administered by a blinded investigator. Internal consistency, inter-rater reliability, test–retest reliability, and 
diagnostic performance were assessed.
Results: The Thai LANSS showed acceptable internal consistency (Cronbach’s alpha = 0.725). Inter-rater reliability in a pilot phase 
(n = 10) was excellent (intraclass correlation coefficient [ICC] = 0.975, 95% confidence interval [CI]: 0.921–0.994). Test–retest 
reliability over 2–3 weeks (n = 30; 15 per group) was also excellent (ICC = 0.984, 95% CI: 0.941–0.996). The Thai LANSS 
demonstrated good discriminatory performance, with an area under the receiver operating characteristic curve of 0.81 (95% CI: 0.75– 
0.88). At the original cutoff of ≥12, sensitivity was 73.33% (95% CI: 62.14–85.52) and specificity was 90.00% (95% CI: 82.40–97.59).
Conclusion: In this tertiary pain clinic sample, the Thai LANSS showed good discriminatory performance and strong reliability and 
may serve as a useful screening aid for NP rather than a stand-alone diagnostic tool. Further validation in broader, more heterogeneous 
Thai populations is warranted.
Keywords: neuropathic pain, leeds assessment of neuropathic symptoms and signs, Thai, reliability, diagnostic accuracy

Introduction
Chronic pain, typically defined as pain lasting longer than 3 months, is clinically important because underlying pain 
mechanisms may influence diagnosis and treatment.1,2 According to the current International Association for the Study of 
Pain definition, neuropathic pain is pain caused by a lesion or disease of the somatosensory nervous system.3 In routine 
clinical practice, however, pain mechanisms may overlap, and patients may present with predominantly neuropathic, 
predominantly nociceptive, or mixed pain features.2,3

Identifying NP in clinical settings can be challenging because symptom descriptors are often imprecise and clinical 
presentations may overlap.1 Early recognition of NP is important because treatment strategies may differ according to the 
underlying pain mechanism.1,3 These challenges support the use of practical screening tools to aid structured clinical 
assessment, although such tools complement rather than replace comprehensive clinical assessment.
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Several screening tools have been developed to help identify NP.4–8 Among them, the Leeds Assessment of 
Neuropathic Symptoms and Signs (LANSS) Pain Scale is practical for clinical use because it combines symptom 
descriptors with brief bedside sensory testing.5,9 Other commonly used instruments, such as the Douleur 
Neuropathique en 4 questions (DN4), are also used in routine practice, but differ in content and scoring 
structure.7,10,11 The LANSS was developed to distinguish pain of predominant neuropathic origin from pain of 
predominant nociceptive origin, and the original cutoff of ≥12 suggests that neuropathic mechanisms are likely to 
contribute to the pain.5,12

The original English version of the LANSS has shown good diagnostic performance and acceptable internal 
consistency.5 The instrument has also been translated and validated in several languages, including Turkish, Spanish, 
Chinese, Brazilian Portuguese, and Japanese.12–15 However, a validated Thai version has not been available. In the Thai 
clinical context, although a Thai version of the DN4 has been available,11 a validated Thai screening instrument that 
combines structured symptom descriptors with brief bedside sensory testing has been lacking. Therefore, this study 
aimed to translate and cross-culturally adapt the LANSS into Thai and to evaluate its reliability and diagnostic 
performance in Thai adults with chronic noncancer pain.

Materials and Methods
Study Design
Participants were enrolled using a quota-based two-group sampling strategy with predefined group sizes (60 with 
predominantly NP and 60 with predominantly nociceptive pain), as determined by an independent pain specialist 
diagnosis serving as the reference standard. This approach was used to ensure adequate representation of both groups 
for psychometric and diagnostic-performance analyses. Because this design does not reflect the natural prevalence of NP 
in routine practice, predictive values were interpreted cautiously. Figure 1 shows the study flow diagram.

This was a prospective diagnostic accuracy and psychometric validation study conducted from June 2024 to 
March 2025 at the Pain Clinic, Faculty of Medicine, Ramathibodi Hospital, Mahidol University, Bangkok, Thailand. 
The study comprised two phases: (1) translation and cross-cultural adaptation of the original English version of the 
LANSS into Thai and (2) clinical validation of the Thai version of the LANSS. The index test was the Thai LANSS, and 
the reference standard was an independent clinical diagnosis made by a pain specialist on the basis of clinical history, 
physical examination, and relevant investigations, as appropriate. The reference standard was selected because no single 
objective diagnostic test is available for neuropathic pain, and expert clinical assessment remains the most clinically 
relevant comparator in routine pain practice. A formal neuropathic pain grading system was not systematically applied. 
Adults with chronic noncancer pain lasting longer than three months were classified as having predominantly NP or 
predominantly nociceptive pain. The reference diagnosis was established before administration of the Thai LANSS. 
Because the reference diagnosis was established before administration of the Thai LANSS, pain specialists did not have 
access to the Thai LANSS score when making the reference diagnosis. The Thai LANSS was administered by an 
investigator who was blinded to the reference diagnosis, and standardized sensory testing followed the original LANSS 
protocol (allodynia using cotton wool and altered pinprick threshold using a blunt needle or paper clip). This study aimed 
to evaluate the reliability and diagnostic performance of the Thai LANSS, including internal consistency, inter-rater 
reliability, test–retest reliability, discrimination, and clinically relevant cutoff values. This study was reported in 
accordance with STARD 201516 (see Supplementary Information File 1).

Participants
Participants were adults aged 18 years or older who attended the pain clinic because of chronic noncancer pain lasting 
longer than three months. All participants were native Thai speakers, were able to complete an interviewer-administered 
questionnaire, and had acceptable cognitive function, defined as a Thai Cognitive Impairment Test score of 0–7. The 
reference diagnosis (predominantly NP vs predominantly nociceptive pain) was established independently by pain 
specialists after comprehensive clinical assessment, including history taking, physical examination, and radiologic or 
electrophysiological investigations when appropriate. Patients with mixed pain mechanisms were excluded to improve 
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diagnostic separation between the two groups for validation analyses. Patients who declined participation or did not 
provide written informed consent were also excluded.

Development and Validation of the Thai Version of the LANSS Questionnaire
The LANSS Pain Scale was translated from English into Thai in accordance with established cross-cultural adaptation 
principles for patient-reported outcome measures.17 Two independent forward translations were performed by native Thai 

Figure 1 Study flow diagram showing translation, clinical validation, and analysis subsets of the Thai LANSS. Arrows indicate the sequence from translation and cultural 
adaptation to clinical validation and the analysis subsets used for diagnostic accuracy and reliability assessment.
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speakers, followed by reconciliation by an expert panel comprising pain specialists, language experts, and researchers 
experienced in questionnaire validation. The reconciled Thai version then underwent two independent back-translations 
by bilingual translators who were blinded to the original instrument. The research team and expert panel reviewed the 
back-translated versions against the original English version, resolved discrepancies, and finalized the Thai version to 
ensure semantic, conceptual, and cultural equivalence. The final Thai LANSS was approved for use in the validation 
phase. The Thai version of the LANSS is available from the corresponding author upon reasonable request.

Data Collection and Measurements
After written informed consent was obtained, eligibility was confirmed and baseline demographic and clinical data were 
recorded, including age, sex, weight, height, educational level, financial status, pain duration, comorbidities, and pain 
intensity at rest and during movement using the Numerical Rating Scale. Cognitive function was screened using the Thai 
Cognitive Impairment Test. The reference diagnosis (predominantly NP vs predominantly nociceptive pain) was 
determined and documented by pain specialists before administration of the Thai LANSS. The reference diagnosis and 
Thai LANSS assessment were performed during the same study visit, and no clinical intervention occurred between the 
two assessments. The Thai LANSS was then administered by a blinded investigator who was not involved in the clinical 
diagnosis. The investigator read each item, clarified wording when necessary, and performed standardized sensory testing 
for allodynia and altered pinprick threshold according to the LANSS protocol. For diagnostic-performance analyses, we 
prioritized evaluation at the original LANSS cutoff (≥12) to facilitate comparison with previous studies. We also 
explored the optimal Thai cutoff using the Youden index to inform future local validation.

Sample Size Calculation
The sample size was determined pragmatically to support both psychometric evaluation and reasonably precise estima
tion of diagnostic-performance measures. Guidance for questionnaire validation studies suggests that at least five 
participants per item may be appropriate,17 and we aimed to recruit a substantially larger sample to improve the stability 
of reliability estimates and cutoff-based diagnostic analyses. A total of 120 participants, with balanced representation of 
predominantly neuropathic and predominantly nociceptive pain, was considered sufficient for evaluating the reliability, 
discrimination, and clinically relevant cutoff values of the Thai LANSS in this validation study. The study was not 
specifically powered to achieve a prespecified confidence interval width for sensitivity or specificity estimates.

Statistical Analysis
Statistical analyses were performed using Stata version 18.0 (StataCorp, College Station, TX, USA). Continuous 
variables were assessed for normality and were presented as mean ± standard deviation or median and interquartile 
range, as appropriate. Between-group comparisons were performed using the Student’s t-test or Mann–Whitney U-test 
for continuous variables and the Pearson’s chi-square test or Fisher’s exact test for categorical variables. A two-sided p- 
value <0.05 was considered statistically significant. Baseline between-group comparisons were descriptive and were 
included to characterize the study sample rather than as primary inferential outcomes.

Diagnostic performance of the Thai LANSS was evaluated using receiver operating characteristic (ROC) curve 
analysis, and the area under the ROC curve (AUC) was calculated to assess discriminatory performance. We prioritized 
reporting sensitivity and specificity at the original LANSS cutoff of ≥12 to facilitate comparison with previous studies. 
We also explored the performance of an optimal Thai cutoff identified using the Youden index. These diagnostic accuracy 
measures, together with ICC and Cronbach’s alpha, were selected because they are standard and directly relevant metrics 
for diagnostic accuracy and psychometric validation studies. Because the study used a quota-based two-group design 
rather than a prevalence-based clinical sample, predictive values were interpreted cautiously.

Internal consistency was assessed using Cronbach’s alpha, with values ≥0.70 considered acceptable Inter-rater 
reliability for the total LANSS score was evaluated during a pilot standardization phase (n = 10) using the intraclass 
correlation coefficient (ICC) with 95% confidence intervals. Test–retest reliability was assessed in a subset of participants 
who completed a repeat assessment after 2–3 weeks (n = 30; 15 with predominantly NP and 15 with predominantly 
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nociceptive pain), also using ICC with 95% confidence intervals. ICC values of 0.75–0.90 were considered good, and 
values >0.90 were considered excellent.

Ethical Approval
This study was approved by the Human Research Ethics Committee, Faculty of Medicine, Ramathibodi Hospital, 
Mahidol University (MURA2024/387). Written informed consent was obtained from all participants. This study was 
conducted in accordance with the Declaration of Helsinki.

Results
Figure 1 shows the study flow diagram for the quota-based two-group design. A total of 120 participants were enrolled, 
including 60 patients with predominantly NP and 60 with predominantly nociceptive pain. Baseline characteristics of the 
two groups are presented in Table 1. All 120 enrolled participants completed both the reference diagnosis and the Thai 
LANSS assessment and were included in the primary analysis; there were no missing index test or reference standard 
data and no indeterminate results.

Table 1 Characteristics of the Participants According to Diagnostic Group

Characteristics Groups p-Value

Predominantly Neuropathic Pain  
(n = 60)

Predominantly Nociceptive Pain  
(n = 60)

Age, years (mean ± SD) 57.68 ± 14.99 55.61 ± 15.55 0.46

Weight, kg (mean ± SD) 61.45 ± 12.97 63.25 ± 11.95 0.43

Height, cm (mean ± SD) 158.70 ± 8.04 158.73 ± 8.53 0.98

Pain duration, months (median, IQR) 4 (2, 9) 3 (2, 5.5) 0.15

Underlying disease (n, %) 0.80

None 23 (38.33%) 24 (40.00%)

Single disease 15 (25.00%) 12 (20.00%)

Multiple disease 22 (36.67%) 24 (40.00%)

Group of underlying diseases (n, %)

Diabetes mellitus 11 (18.33%) 11 (18.33%) 1.00

Hypertension 16 (26.66%) 21 (35.00%) 0.32

Dyslipidemia 14 (23.33%) 15 (25.00%) 0.83

Others 21 (35.00%) 24 (40.00%)

NRS rest (mean ± SD) 4.16 ± 2.59 3.30 ± 2.47 0.06

NRS movement (mean ± SD) 6.30 ± 2.80 6.41 ± 2.49 0.81

Finance (n, %) 0.22

Break-even 34 (56.67%) 36 (60.00%)

In debt 10 (16.67%) 4 (6.67%)

Secure 16 (26.66%) 20 (26.67%)

(Continued)
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The Thai version of the LANSS showed good discriminatory performance (Figure 2), with an AUC of 0.81 (95% CI: 
0.75–0.88). At the original LANSS cutoff of ≥12, sensitivity was 73.33% (95% CI: 62.14–85.52), specificity was 90.00% 
(95% CI: 82.40–97.59), positive predictive value was 88.00% (95% CI: 78.99–97.01), and negative predictive value was 
77.14% (95% CI: 67.31–86.98) (Table 2). Table 3 shows the cross-tabulation of Thai LANSS classification at the original 
cutoff against the reference standard. At this cutoff, 44 of 60 participants with predominantly neuropathic pain were 
classified as positive, whereas 54 of 60 participants with predominantly nociceptive pain were classified as negative. For 
local clinical interpretation, Supplementary Table 1 presents the classification performance of an exploratory Thai- 
derived cutoff identified using the Youden index (approximately ≥9).
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Figure 2 Receiver operating characteristic curve of the Thai LANSS for identifying predominantly neuropathic pain. The area under the curve was 0.81 (95% CI 0.75–0.88). 
At the original cutoff of ≥12, sensitivity was 73.33%, and specificity was 90.00%. 
Abbreviations: AUC, area under the curve; LANSS, Leeds Assessment of Neuropathic Symptoms and Signs.

Table 1 (Continued). 

Characteristics Groups p-Value

Predominantly Neuropathic Pain  
(n = 60)

Predominantly Nociceptive Pain  
(n = 60)

Educational level (n, %) 0.28

No formal education 4 (6.67%) 0 (0%)

Primary school 10 (16.67%) 10 (16.67%)

Secondary school 12 (20.00%) 10 (16.67%)

Diploma/certification 10 (16.67%) 9 (15.00%)

Bachelor’s degree 24 (40.00%) 31 (51.67%)

Abbreviations: IQR, interquartile range; NRS, Numerical Rating Scale; SD, standard deviation.
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Internal consistency of the Thai LANSS was acceptable (Cronbach’s alpha = 0.725). In the pilot standardization phase 
(n = 10), inter-rater reliability for the total score was excellent (ICC = 0.975, 95% CI: 0.921–0.994). Test–retest 
reliability over 2–3 weeks (n = 30; 15 per group) was also excellent (ICC = 0.984, 95% CI: 0.941–0.996).

Discussion
This study translated, cross-culturally adapted, and validated a Thai version of the LANSS Pain Scale using a rigorous 
forward–backward process with expert review, supporting linguistic and cultural equivalence to the original instrument. 
In this tertiary pain clinic sample, the Thai LANSS showed good discriminatory performance, with an AUC of 0.81. To 
facilitate international comparability, we prioritized reporting performance at the original cutoff of ≥12. At this cutoff, the 
Thai LANSS showed a sensitivity of 73.33%, specificity of 90.00%, PPV of 88.00%, and NPV of 77.14%.

Screening tools commonly used to identify neuropathic pain in clinical practice include the LANSS and the Douleur 
Neuropathique en 4 questions (DN4).5,7 These instruments may support structured screening and symptom characteriza
tion, but they do not replace comprehensive clinical assessment. The LANSS combines symptom descriptors with 
bedside sensory testing, which may be clinically useful but also makes the instrument more dependent on standardized 
physical examination and therefore potentially vulnerable to inter-rater variation.5,9,10 The DN4 is generally quicker to 
administer, whereas the LANSS uses a more detailed scoring approach.7,9–11 Because a Thai version of the DN4 has been 
available, but a validated Thai version of the LANSS has not, our findings provide an additional clinically usable option 
for Thai healthcare providers when neuropathic pain is suspected.11

Our findings are broadly consistent with the original LANSS study and previous language adaptations, with 
sensitivity within the range reported across studies and specificity comparable to or higher than that reported in several 
translated versions.12–15,18 In addition to reporting performance at the original cutoff, we explored a Thai-derived cutoff 
identified using the Youden index (approximately ≥9), presented in Supplementary Table 1, to inform future local 
evaluation. This exploratory cutoff should be interpreted cautiously and should not be regarded as externally validated or 
ready for routine implementation. Differences in optimal cutoffs across studies are expected and may reflect differences 
in case mix, symptom profiles, comorbidities, cross-cultural interpretation of symptom descriptors, sensory testing 

Table 2 Diagnostic Performance of the Thai LANSS at the Original Cutoff of ≥12

Metrics Estimate (%) 95% CI

Sensitivity 73.33 62.14–85.52

Specificity 90.00 82.40–97.59

Positive predictive value 88.00 78.99–97.01

Negative predictive value 77.14 67.31–86.98

Area under the receiver operating characteristic curve 0.81 0.75–0.88

Abbreviations: CI, confidence interval; LANSS, Leeds Assessment of Neuropathic Symptoms and Signs.

Table 3 Cross-Tabulation of the Thai LANSS at the Original Cutoff of ≥12 Against the Reference 
Standard

Thai LANSS (≥12) Predominantly Neuropathic Pain Predominantly Nociceptive Pain Total

Positive 44 6 50

Negative 16 54 70

Total 60 60 120

Abbreviation: LANSS, Leeds Assessment of Neuropathic Symptoms and Signs.
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procedures, and the reference standard used. In our study, classification was based on an independent pain specialist 
diagnosis in a tertiary care setting, which may differ from approaches used in previous cohorts.

The Thai LANSS also showed strong reliability. Internal consistency was acceptable (Cronbach’s alpha = 0.725), 
inter-rater reliability in the pilot phase was excellent (ICC = 0.975), and test–retest reliability over 2–3 weeks was also 
excellent (ICC = 0.984). Taken together, these findings suggest that the Thai LANSS can be administered consistently 
and can provide stable total scores over a clinically relevant interval. However, these reliability estimates should also be 
interpreted in the context of the study design, because the structured 2-group sampling strategy and diagnostic separation 
between groups may have contributed to apparently stronger reliability estimates than might be observed in more 
heterogeneous clinical populations.

Several limitations should be acknowledged. First, participants were recruited from a single university-based pain 
clinic, which may limit generalizability to other Thai clinical settings. Second, the reference standard was an independent 
clinical diagnosis made by pain specialists; although clinically relevant, this approach remains subject to diagnostic 
subjectivity and potential classification bias. A formal neuropathic pain grading system was not systematically applied. In 
addition, because the reference diagnosis and index test were performed during the same visit in a face-to-face clinical 
setting, patient-mediated disclosure of clinical information to the blinded investigator could not be entirely ruled out. 
Third, patients with mixed pain mechanisms were excluded to improve diagnostic separation between groups, but this 
does not fully reflect routine pain practice, where mixed pain presentations are common, and may have inflated the 
apparent diagnostic performance of the instrument. Fourth, because predefined group sizes were used in a quota-based 
two-group design, PPV and NPV should be interpreted cautiously, as they depend on disease prevalence and may differ in 
routine clinical settings. Fifth, although the sample size was adequate for validation, it may not have provided narrow 
precision for all diagnostic estimates. Finally, concurrent analgesic treatment and other potential clinical confounders 
were not systematically controlled and may have influenced symptom reporting or examination findings.

The Thai LANSS should be regarded as a screening aid rather than a stand-alone diagnostic tool. Future studies 
should validate its use in larger, more diverse multicenter Thai populations that better reflect mixed pain mechanisms and 
routine clinical case-mix, and compare its performance directly with other neuropathic pain screening tools, such as the 
DN4, in the same patients. Longitudinal studies are also needed to assess responsiveness to change and confirm 
performance across clinically relevant subgroups, including further external evaluation of alternative cutoff values 
when appropriate.

Conclusion
In this tertiary pain clinic sample, the Thai LANSS demonstrated good discriminatory performance and strong reliability. 
Reporting performance at the original cutoff facilitates comparison with previous studies, whereas the Thai-derived 
cutoff should be regarded as exploratory and may inform future local validation rather than immediate clinical 
implementation. Given the single-center, quota-based design, the Thai LANSS may be useful as a structured screening 
aid for neuropathic pain, but further validation in broader and more heterogeneous Thai populations is needed.

Abbreviations
AUC, area under the receiver operating characteristic curve; CI, confidence interval; DN4, Douleur Neuropathique en 4 
questions; ICC, intraclass correlation coefficient; IQR, interquartile range; LANSS, Leeds Assessment of Neuropathic 
Symptoms and Signs; NP, neuropathic pain; NPV, negative predictive value; NRS, Numerical Rating Scale; PPV, positive 
predictive value; ROC, receiver operating characteristic; SD, standard deviation; STARD, Standards for Reporting 
Diagnostic Accuracy Studies.

Data Sharing Statement
The datasets generated and/or analyzed during the current study, as well as the Thai version of the LANSS, are available 
from the corresponding author upon reasonable request.
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