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ABSTRACT
Objectives: Diagnosis of neuropathic pain is challenging. Recently, scientists developed multiple questionnaires to 
expedite this diagnosis including the Self-completed Leeds Assessment of Neuropathic Symptoms and Signs (S-LANSS), 
Douleur Neuropathique 4 questionnaire (DN4), and Neuropathic Pain Questionnaire–Short Form (NPQ-SF). 
Materials and Methods: We conducted a prospective cohort study to compare the psychometric characteristics and 
accuracy of the three questionnaires. We assessed reliability with the Cronbach’s α reliability coefficient and inter-item 
correlations, and validity with receiver operating characteristic (ROC) and correlation analyses. We assessed agreement 
between the diagnosis of the questionnaires and the reference clinical diagnosis using Cohen’s kappa coefficient. 
Results: 188 patients were analyzed: 141 (75%) had “definite neuropathic” and 47 (25%) had “nonneuropathic” pain. 
The NPQ-SF and S-LANSS questionnaires demonstrated acceptable reliability with Cronbach’s α coefficient values of 
0.54 (95% CI: 0.41–0.64) and 0.65, (95%CI: 0.57–0.72), respectively. The DN4 questionnaire demonstrated high reliability 
with Cronbach’s α coefficient of 0.74 (95%CI: 0.68–0.79). The NPQ-SF, DN4, and S-LANSS questionnaires demonstrated 
“excellent” diagnostic ability with an area under the ROC curve of 0.82 (95% CI: 0.75–0.89), 0.89 (95% CI: 0.83–0.95), 
and 0.83 (95% CI: 0.75–0.90), respectively. Based on their optimal cutoff values, the DN4 had the highest sensitivity and 
lowest specificity in discriminating between neuropathic and nonneuropathic patients, while the S-LANSS had the lowest 
sensitivity and highest specificity. Conclusion: Both NPQ-SF and S-LANSS demonstrated acceptable reliability, while DN4 
demonstrated high reliability. All three demonstrated excellent diagnostic validities; however, it is important to consider the 
sensitivity and specificity of each.
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Introduction

Chronic pain persists or recurs for more than 3 months, 
and is traditionally classified into nociceptive or 
neuropathic.[1] Neuropathic pain is defined as “pain caused by 
a lesion or disease of the somatosensory nervous system,”[2] 
and encompasses a variety of peripheral and central nervous 
system disorders. Peripheral neuropathic pain conditions 
include post‑amputation pain, radiculopathies, trigeminal 
neuralgia, and postherpetic neuralgia; central neuropathic 
pain conditions include multiple sclerosis, spinal cord 
injuries, and central post‑stroke pain.[3]

The global prevalence of chronic pain with neuropathic 
characteristics is between 6.9% and 10%, according to a 
systematic review by Hecke et al.[4] Studies in that review 
measured the prevalence of neuropathic pain using 
multiple neuropathic‑pain screening tools including 
the Self‑completed Leeds Assessment of Neuropathic 
Symptoms and Signs (S‑LANSS) questionnaire and the 
Douleur Neuropathique 4 questionnaire (DN4). Estimates in 
specific countries were: 8.2% in the UK (using the S‑LANSS 
questionnaire), 6.9% in France (DN4), 8.8% in the United 
States (S‑LANSS), and 10% in Brazil (DN4),[4] as well as 10.6% 
in Morocco (DN4)[5] and 3.9% in Libya (S‑LANSS).[6]

When the underlying pain mechanism is correctly identified, 
it may be treated with targeted approaches that improve 
outcomes.[7] This is clinically relevant, as neuropathic pain 
patients tend to present with more severe pain, higher 
degrees of impairment in quality of life, poorer outcomes, 
more comorbidities, and more health‑care utilization than 
those with nociceptive pain.[8‑10] The accurate diagnosis 
of neuropathic pain remains a challenging feat, often 
requiring extensive history taking, clinical examination, 
and neurological diagnostic evaluation.[11] There is no true 
“gold standard” of diagnosis, and the disease presents 
with wide heterogeneity in symptoms, often differing at 
different stages of disease progression.[11] Work by Boureau 
et al.[12] (1990) identified several verbal descriptors such as 
“burning,” “electric shocks,” “itching,” and “tingling” that 
offered discriminatory function for neuropathic pain, and 
paved the way for the later development of screening tools 
aimed at this purpose. Although these pain descriptors are 
viewed as being suggestive rather than pathognomonic for 
neuropathic pain, the combination of several descriptors 
amassed by screening tools offers a high discriminant value 
for the identification of neuropathic pain, particularly when 
used by nonspecialists, providing valuable guidance for 
further assessment.[13]

The clinical evaluation and judgment by an expert physician 
remain the standard in diagnosing neuropathic pain; 
however, screening questionnaires can triage patients 
for a comprehensive diagnostic evaluation.[14] Multiple 
neuropathic pain questionnaires have been developed 
including the S‑LANSS,[15] DN4,[11] and the Neuropathic Pain 
Questionnaire–Short Form (NPQ‑SF),[16] all of which have been 
validated and translated into multiple languages.[17‑19] These 
questionnaires are recognized as efficient screening tools for 
neuropathic pain, with high sensitivity and specificity, and 
cost effectiveness; they are easy to implement and do not 
require special equipment or investigations.[20]

A few previous studies have compared different neuropathic 
pain questionnaires (e.g. DN4, S‑LANSS, Pain‑DETECT, 
ID‑Pain),[21‑23] but none compared the DN4, NPQ‑SF, and 
S‑LANSS questionnaires among the same population. The 
aim of this study was to compare these three questionnaires 
in terms of reliability and psychometric validity.

Methods

This prospective cohort study was conducted between March 
2018 and September 2019 in two tertiary care and referral 
hospitals in Saudi Arabia: King Faisal Specialist Hospital and 
Research Center (KFSH and RC), in Riyadh and Jeddah. The 
study protocol was approved by the Institutional Review 
Board of KFSH and RC (No. 2171175), and informed consent 
was taken and documented from each patient before any 
measures were initiated.

Neuropathic pain was defined as any “pain caused by a lesion 
or disease of the somatosensory nervous system” as per the 
International Association for the Study of Pain (IASP).[2] We 
used the revised grading system of “possible,” “probable,” 
and “definite” neuropathic pain, proposed by the Neuropathic 
Pain Special Interest Group (NeuPSIG) of the IASP.[13] For the 
purpose of this study, only patients who fit the criteria of 
“definite” neuropathic pain were considered to have NP, as 
follows:
•	 A	“history	of	relevant	neurological	lesion	or	disease”	and	

a “neuroanatomically plausible pain distribution”
•	 “Pain	 associated	 with	 sensory	 signs	 in	 the	 same	

neuroanatomically plausible distribution”
•	 “Diagnostic	test	confirming	a	 lesion	or	disease	of	the	

somatosensory nervous system explaining the pain.”[13]

The inclusion criteria consisted of patients aged between 19 
and 80 years, having adequate level of understanding of the 
questionnaire, suffering from persistent or recurrent chronic 
pain	for	≥3	months	that	is	either	of	nociceptive	or	“definite”	
neuropathic pain type, and confirmed by two expert pain 
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physicians. The exclusion criteria comprised patients who 
refused to participate in the study, were unable to understand 
the Arabic language, had “possible” or “probable” neuropathic 
pain, suffered from significant hearing impairment, and/
or lacked a testamentary capacity (e.g., psychosis and 
Alzheimer’s disease).

Measures
Numeric pain rating scale (NRS‑11)
Composed of an 11‑point numerical scale ranging from 
0 to 10, it is the simplest and most commonly used scale 
for measuring perceived pain intensity, where 0 is “no pain 
at all” and 10 is “worst pain imaginable” at the time of the 
interview.[24]

Douleur neuropathique 4 questions (DN4)
Initially developed and validated in the French language in 
2005, it is a 10‑item measure used to assess neuropathic 
pain.[11] The first seven items of the questionnaire evaluate 
sensory characteristics (e.g. burning, painful cold, electric 
shocks, tingling, pins and needles, numbness, and itching), 
whereas the remaining three items are related to clinical 
examination (hypoesthesia to touch and prick, and pain 
caused or increased by brushing).[11] Each item is scored as 
either 0 (“no” response) or 1 (“yes” response), with a total 
score calculated by summing of the scores of the 10 items, 
and	 a	 cutoff	 score	 of	≥4	 suggesting	 neuropathic	 pain.[11] 
The questionnaire demonstrated 83% sensitivity and 90% 
specificity compared to the clinical diagnosis in the original 
study. The DN4 has been translated and validated into the 
Arabic language and showed an excellent diagnostic accuracy 
with an area under ROC curve (AUC) of 0.88, and a sensitivity 
and specificity of 88.3% and 74.5%, respectively, at a cutoff 
value of 4.[17] We used the Arabic validated version from this 
questionnaire.

Neuropathic pain questionnaire‑short form (NPQ‑SF)
The original NPQ was developed in 2003 and consisted of 
12 items (10 sensory, 2 affect items) evaluating neuropathic 
pain.[25] A discriminant analysis of the original version 
yielded a three‑item questionnaire assessing tingling pain, 
numbness, and increased pain to touch, while preserving the 
original questionnaire’s discriminating ability.[16] Each item is 
scored from 0 (no pain) to 100 (worst pain imaginable), and 
multiplied by a discriminant function coefficient (tingling: 
0.017, numbness: 0.015, increased pain to touch: 0.011). 
The	total	sum	of	these	is	added	to	a	constant	value	(−1.302)	
to	 yield	 a	 final	 score,	 with	 a	 cutoff	 of	≥0	 suggesting	
neuropathic pain.[16] The NPQ‑SF accurately identified 73% 
of the pain diagnoses with a sensitivity and specificity of 
64.5% and 78.6%, respectively. The questionnaire has also 
been translated and validated into the Arabic language, and 

showed an AUC of 0.76, sensitivity of 86%, and specificity 
of 51% at a cutoff value of 0.[18] However, a cutoff of 0.52 
was recommended by the authors who conducted the 
Arabic translation and validation of the NPQ‑SF as a better 
value in discriminating between patients with and without 
neuropathic pain.[18] We used the Arabic validated version 
from this questionnaire.

Self‑completed Leeds assessment of neuropathic 
symptoms and signs (S‑LANSS)
The S‑LANSS is a seven‑item scale used to evaluate pain of 
predominantly neuropathic origin.[15] It was developed in 2005 
and contains five questions querying sensory symptoms (skin 
sensations, skin appearance, increased sensitivity to 
touch, sudden bursts of electric shock sensation, and hot/
burning skin sensations) and two sensory self‑examination 
items (allodynia and altered pinprick threshold).[15] In addition, 
the self‑completed score was modified over the original to 
include a body map for pain location, and an 11‑point numeric 
scale querying pain intensity over the previous week. A total 
score	of	≥12	suggested	pain	of	predominantly	neuropathic	
origin.[15] When used in an interview format, the S‑LANSS 
correctly classified 80% of patients to their diagnostic group, 
with a sensitivity of 74% and specificity of 76% at a cutoff value 
of 12. The questionnaire has been translated, validated, and 
culturally adapted for use in Arabic populations; however, 
no data is available at the time of this study in the literature 
regarding the sensitivity and specificity of the Arabic version 
of the S‑LANSS.[19] We used the Arabic validated version from 
this questionnaire.

Study protocol
We explained the purpose of the study to the patients 
and documented verbal consent. Then two expert pain 
physicians evaluated and confirmed the diagnosis. The 
NRS‑11, along with Arabic validated versions of the DN4, 
NPQ‑SF, and S‑LANSS questionnaires[17‑19] were administered 
to patients in an interview at the pain clinic by the same 
person and during the same setting. The targeted sample 
was composed of two groups: chronic pain patients with 
“definite” neuropathic pain and patients with nociceptive 
type of chronic pain.

Statistical analysis
Data were analyzed using IBM‑SPSS Statistics for 
Windows (version 23.0). Counts and percentages were 
reported for categorical variables and range; median, mean 
and standard deviation, or 95% confidence interval for 
continuous/ordinal data as appropriate. A Spearman’s rank 
correlation coefficient was utilized to evaluate associations 
between continuous scores of the measurements. The 
Kruskal–Wallis or Wilcoxon rank‑sum test was applied 
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accordingly to compare screening‑tool scores between 
neuropathic and nonneuropathic groups.

Reliability
Internal consistency of the DN4, NPQ‑SF, and S‑LANSS 
questionnaires were examined using Cronbach’s α reliability 
coefficient, ranging from 0 (no internal consistency; none of 
the items is correlated with each other) to 1 (perfect internal 
consistency; all of the items are perfectly correlated with each 
other).[26,27] Since the size of α is dependent on the number 
of items in the scale, a larger number of items can result in 
a larger α, and vice versa.[26,27] Generally, Cronbach’s alpha 
is	widely	interpreted	as	excellent	if	≥0.9;	high	if	0.9>	α	≤	
0.7,	moderate	if	0.7>	α	≤0.6,	acceptable	0.6>	α	≤0.5,	and	
low if <0.5.[28]

Inter‑item correlations, or “the extent to which items on a 
scale are assessing the same content,” of the DN4, NPQ‑SF, 
and S‑LANSS questionnaires were examined using Spearman’s 
correlation coefficient (r). An average between 0.2–0.4 of 
inter‑item correlation for a set of items typically suggests 
that the items are reasonably homogenous while containing 
sufficient variance so as to not be isomorphic with each 
other.[29]

Validity
The diagnostic validity of the three neuropathic pain 
questionnaires (DN4, NPQ‑SF, and S‑LANSS) was assessed 
using receiver operating characteristic (ROC) analysis. The 
area under ROC curve (AUC) was used to depict the ability 
of the test to discriminate between the two diagnostic 
groups (NP and Non‑NP) independent of cutoff points, 
with	 a	 value	 of	≤0.50	 considered	 as	 “negative,”	 0.51–
0.70 as “poor,” 0.71–0.80 as “acceptable,” 0.81–0.90 as 
“excellent,”	and	>0.90	as	 “outstanding”	discrimination.[30] 
The optimum cutoff diagnostic values for each of the three 
questionnaires were determined by means of the Youden 
index	 (sensitivity	+	 specificity	−	 1).[31] The sensitivity, 
specificity, positive predictive value (PPV), and negative 
predictive value (NPV) were evaluated using the original 
diagnostic cutoffs for each of the three questionnaires.

The agreement between the diagnosis of the questionnaires 
and the reference clinical diagnosis was examined using 
Cohen’s kappa coefficient.[32] A kappa value of 0 signified poor 
agreement, 0.01–0.20 as slight agreement, 0.21–0.40 as fair 
agreement, 0.41–0.60 as moderate agreement, 0.61–0.80 
as	 substantial	 agreement,	 and	>0.81	 as	 almost	 perfect	
agreement.[27,32]

To establish construct validity or “the extent to which a 
test measures what it claims to be measuring,” the strength 

of associations between the DN4, NPQ‑SF, and S‑LANSS 
questionnaires, and NRS‑11 were evaluated using Spearman’s 
correlation coefficient (r), where r < 0.3 was considered to 
be	poor,	fair	 if	0.3	≥	r	<	0.6,	moderate	if	0.6	≥	r < 0.8, 
very	strong	if	0.8	≥	r < 0.9, and perfect if r	>	0.9.[27,33] The 
concurrent validity, or “the extent to which a test correlates 
with other measures of the same construct that are measured 
at the same time,” of the questionnaires was examined by 
investigating their correlations among each other, using 
Spearman’s correlation coefficient (r).

Sample size calculation
The power calculations were done in Power and Sample 
Size Calculation (PS) software (version 3.1.6). Data from 
an earlier study of pain assessment tools indicated an 
inter‑rater reliability of 0.30–0.63 as measured by the 
Intra‑class correlation (ICC). The standard deviation was 
estimated as 0.25. A sample size of 180 was deemed 
sufficient to achieve 80% power and to detect a difference 
of 0.10 between the null hypothesis ICC of 0.60 and the 
alternative hypothesis ICC of 0.70 using a t‑test with a 
significance level of 0.05.

Results

A total of 204 patients were approached and agreed to 
participate in the study. Sixteen patients were excluded, 
among which, 4 patients had their responses recorded twice 
on different occasions, 3 patients had an incomplete recorded 
data, and the remaining 9 patients had mixed pain with a 
“probable neuropathic pain” diagnosis (5 with fibromyalgia, 
3 with complex regional pain syndrome, and 1 with unknown 
etiology).

The remaining 188 patients were included in the analysis, 
of whom 141 (75%) had “definite neuropathic pain” 
diagnosis and 47 (25%) had nonneuropathic pain. There 
was no statistically significant difference between the 
demographic characteristics of the two groups [Table 1]. 
Figure 1 summarizes the causes of pain in the neuropathic 
and nonneuropathic pain groups. Neuropathic pain patients 
had a lower prevalence of comorbidities and a higher mean 
duration of pain compared to the nonneuropathic group. 
Spinal stenosis with radiculopathy (73.1%) was the most 
frequent clinical diagnosis among the neuropathic pain 
patients, while osteoarthritis (36.2%) was the most common 
among the nonneuropathic group [Table 1].

Table 2 illustrates the frequency of pain descriptors of the 
NPQ‑SF, DN4, and S‑LANSS questionnaires for the neuropathic 
and nonneuropathic pain groups. The questionnaires’ mean 
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total and item scores were statistically significantly higher for 
the neuropathic pain group (P < 0.05), with the exception of 
the “increased pain to touch” item on the NPQ‑SF, “itching” 
and “brushing” items on the DN4, and “autonomic changes” 
and “pain evoked by light touch” items on the S‑LANSS.

Reliability
The NPQ‑SF and S‑LANSS questionnaires demonstrated 
acceptable reliability with Cronbach’s α coefficient values 
of 0.54 (95%CI: 0.41–0.64) and 0.65 (95%CI: 0.57–0.72), 
respectively, while the DN4 questionnaire had an α 

Table 1: Demographics and clinical characteristics of patients in the neuropathic and nonneuropathic pain groups

NP (n=141) NNP (n=47)
Age (years), mean±SD 53.3±12.5 53.2±13.5
Female gender, n (%) 82 (58.2) 26 (55.3)
BMI (Kg/m²), mean±SD 31.7±7.2 34.0±6.8
Education	(lifetime)	≤9	y,	n (%) 39 (27.7) 11 (23.4)
Occupation, n (%)

 Unemployed 49 (34.8) 17 (36.2)
 Retired 40 (28.4) 10 (21.3)

Marital status, n (%)
 Single 12 (8.5) 3 (6.4)
 Widowed 7 (5.0) 0 (0.0)
Associated chronic diseases, n (%) 98 (69.5) 38 (80.9)

American society of anesthesiologists physical status (ASA score), n (%)
 4 1 (0.7) 0 (0)
 3 34 (24.1) 8 (17.0)
 2 85 (60.3) 32 (68.1)
 1 21 (14.9) 7 (14.9)
Pain-relief Medication, n (%) 133 (94.3) 45 (95.7)

Symptom duration (m), mean±SD (min-max) 101.1±95.8 (3-468) 58.0±59.9 (3-240)
NP=Neuropathic pain, NNP=Nonneuropathic pain, SD=Standard deviation, n=number of patients, BMI=Body mass index, y=years, m=months

Figure 1: Etiology of pain in the neuropathic and nonneuropathic pain study groups
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coefficient of 0.74 (95%CI: 0.68–0.79), demonstrating high 
reliability [Table 3].

Validity
Diagnostic validity
The NPQ‑SF, DN4, and S‑LANSS questionnaires demonstrated 
“excellent” diagnostic ability with an AUC of 0.82 (95% 
CI: 0.75–0.89), 0.89 (95% CI: 0.83–0.95), and 0.83 (95% CI: 
0.75–0.90), respectively [Figure 2]. Further discriminant 
statistics (sensitivity, specificity, positive and negative 
predictive values) using the optimum cutoff values of the 
questionnaires are presented in Table 4. The DN4 had the 
highest sensitivity and lowest specificity in discriminating 
between NP and non‑NP patients, while the S‑LANSS had 
the lowest sensitivity and highest specificity, compared to 
the other two questionnaires.

The diagnostic cutoff points for each of the three 
questionnaires, determined using the Youden index, 
mirrored the original cutoff values. There was a “substantial” 
diagnostic concordance between the DN4 questionnaire 
and the expert‑led clinical diagnosis, with a Cohen’s kappa 

coefficient of 0.64 (95% CI: 0.41–0.66). In contrast, the 
NPQ‑SF and S‑LANSS questionnaires had kappa coefficients 

Table 2: Frequency of pain descriptors in the neuropathic and nonneuropathic pain groups

NP (n=141) NNP (n=47) P
n (%) Mean Score±SD (95% CI) n (%) Mean Score±SD (95% CI)

NPQ-SF items
 Tingling 111 (78.7) 0.90±0.59 (0.81-1.0) 16 (34.0) 0.35±0.55 (0.18-0.51) <0.001
 Numbness 126 (89.4) 0.84±0.44 (0.76-0.91) 17 (36.2) 0.25±0.39 (0.14-0.37) <0.001
 Increased pain to touch 58 (41.1) 0.35±0.45 (0.27-0.42) 16 (34.0) 0.28±0.41 (0.16-0.40) 0.32
 Total score 0.79±1.07 (0.61-0.97) -0.43±0.82 (-0.67-0.19) <0.001

DN4 items
 Burning 97 (68.8) 14 (29.8)
 Painful cold 35 (24.8) 6 (12.8)
 Electric shocks 112 (79.4) 7 (14.9)
 Tingling 113 (80.1) 11 (23.4)
 Pins and needles 106 (75.2) 16 (34.0)
 Numbness 124 (87.9) 17 (36.2)
 Itching 36 (25.5) 7 (14.9)
 Hypoesthesia to touch 76 (53.9) 5 (10.6)
 Hypoesthesia to pinprick 80 (56.7) 2 (4.3)
 Brushing 51 (36.2) 16 (34.0)
 Total score 5.89±1.96 (5.56-6.21) 2.15±2.05 (1.55-2.75) <0.001

S-LANSS items
 Pins and needles, shocks, tingling 129 (91.5) 22 (46.8)
 Autonomic changes 16 (11.3) 6 (12.8)
 Pain evoked by light touching 84 (59.6) 25 (53.2)
 Electric shocks or shooting 98 (69.5) 13 (27.7)
 Hot or burning 94 (66.7) 14 (29.8)
 Allodynia 103 (73.0) 10 (21.3)
 Raised pin prick threshold 82 (58.2) 6 (12.8)
 Total score 14.38±5.41 (13.48-15.28) 6.87±5.96 (5.12-8.62) <0.001
NRS-11, mean±SD 6.4±2.2 5.9±2.3

NP=Neuropathic pain, NNP=Nonneuropathic pain, SD=Standard deviation, N=Number of patients

Figure  2:  ROC  curves  of  the neuropathic  pain questionnaires:  Plot  of 
sensitivity versus 1-specificity. ROC = Receiver operating characteristic
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values of 0.48 (0.41–0.55) and 0.48 (0.41–0.58), respectively, 
demonstrating only “fair” agreement [Table 4].

Construct validity
The construct validity of the NPQ‑SF, DN4, and S‑LANSS 
questionnaires was assessed by examining their correlation 
with the NRS. The NRS score was “fairly” correlated with the 
total score of the NPQ‑SF (r = 0.31, P < 0.001), and “weakly” 
correlated with the scores of the DN4 (r = 0.23, P < 0.001) 
and S‑LANSS questionnaires (r = 0.26, P < 0.001) [Table 5].

The concurrent validity of the NPQ‑SF, DN4, and S‑LANSS 
questionnaires was assessed by examining their correlation 
with one another. The score of NPQ‑SF was moderately 
correlated with those of the DN4 (r = 0.71, P < 0.001) and 

S‑LANSS questionnaires (r = 0.71, P < 0.001, respectively). 
Similarly, the score of the DN4 was moderately correlated 
with that of the S‑LANSS questionnaire (r = 0.69, 
P < 0.001) [Table 5].

Discussion

This study demonstrated the reliability, validity, and high 
sensitivity and specificity of the S‑LANSS, DN4, and NPQ‑SF 
questionnaires in discriminating between neuropathic 
and nonneuropathic types of chronic pain. These findings 
are consistent with previous reports on the Arabic,[17,18] 
English,[21,34] Turkish,[22,35] and Chinese[23] versions of the 
questionnaires. The DN4 scale was revealed to be the 
most sensitive (identifying neuropathic pain in 89% of 
the neuropathic patients), while the S‑LANSS was the 
least sensitive (identifying neuropathic pain in 74% of 
the neuropathic patients). This corroborated the findings 
in literature of these scales enabling the diagnosis of 
neuropathic pain in up to 80% of the cases.[21,34]

Our analysis showed that, identical to the original versions, 
the best cutoff values for discriminating between neuropathic 
and nonneuropathic patients of the DN4, S‑LANSS, and NPQ‑SF 
questionnaires were “4,” “12,” and “0” [Figure 3], respectively. 
The last cutoff was different than the recommended cutoff 
score of 0.52 of the Arabic NPQ‑SF by Terkawi et al.[18]

Table 4: Accuracy and diagnostic validity of the neuropathic 
pain questionnaires

NPQ‑SF DN4 S‑LANSS
Area Under Curve 0.82 (0.75-0.89) 0.89 (0.83-0.95) 0.83 (0.75-0.90)
Cutoff point ≥0 ≥4 ≥12
Sensitivity 77% 89% 74%
Specificity 79% 77% 83%
PPV 92% 92% 93%
NPV 54% 69% 51%
Cohen’s Kappa 0.48 (0.41-0.58) 0.64 (0.41-0.66) 0.47 (0.33-0.58)
PPV=Positive predictive value, NPV=Negative predictive value

Table 3: Analysis of the internal consistency and inter‑item correlations of the neuropathic pain questionnaires

Cronbach’s alpha Inter‑item correlation Cronbach’s α if item deleted
NPQ-SF 0.535 Mean=0.270

 Tingling 0.413 0.330
 Numbness 0.540 0.121
 Increased pain to touch 0.143 0.691

DN4 0.739 Mean=0.215
 Burning 0.326 0.730
 Painful cold 0.125 0.753
 Electric shocks 0.564 0.691
 Tingling 0.657 0.677
 Pins and needles 0.466 0.708
 Numbness 0.574 0.693
 Itching 0.170 0.748
 Hypoesthesia to touch 0.554 0.693
 Hypoesthesia to pinprick 0.585 0.687
 Brushing 0.009 0.774

S-LANSS 0.650 Mean=0.241
 Pins and needles, shocks, tingling 0.436 0.589
 Autonomic changes 0.149 0.674
 Pain evoked by light touching 0.330 0.623
 Electric shocks or shooting 0.406 0.615
 Hot or burning 0.453 0.634
 Allodynia 0.530 0.555
 Raised pinprick threshold 0.496 0.575
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The three questionnaires share similar key verbal descriptors, 
which likely explains the moderate correlation between them. 
However, they also have important differences that may 
explain the higher sensitivity of the DN4 and lower sensitivity 
of S‑LANSS. The DN4 questionnaire included clinical 
examination items, whereas the S‑LANSS and the NPQ‑SF 
did not. In addition, the items on the DN4 are relatively 
short compared to the S‑LANSS, and pain descriptors are 
distinctively distributed across the questionnaire, unlike 
those on the S‑LANSS, where multiple descriptors are often 
grouped together on the same item. We believe this might 
have contributed to the better comprehension of the DN4 
question items by our patients, compared to the S‑LANSS. 
Finally, the S‑LANSS item number 4 (relating to the feeling 
of electric shocks) and number 5 (relating to hot or burning 
sensations) are weighted lower than item number 2 (querying 
autonomic dysfunction). However, items 4 and 5 were more 
commonly reported by our neuropathic pain group, whereas 
item 2 was less commonly reported.

The internal consistency of the S‑LANSS (α =0.65), DN4 (α 
=0.74), and NPQ‑SF (α =0.54) were comparable with 
those revealed by previous work on the Arabic versions of 
the questionnaires (S‑LANSS: α =0.72, DN4: α =0.7, and 
NPQ‑SF: α =0.48).[17‑19] A low value of α coefficient could be 

due to a number of reasons including low number of items, 
poor interrelatedness between items, or items measuring 
heterogenous constructs.[36] This might explain the lower α 
coefficient value of the NPQ‑SF (0.54) since this questionnaire 
has just three items, whereas the S‑LANSS and DN4 have 
seven and ten items, respectively.

The mean inter‑item correlation among the items of the 
NPQ‑SF was relatively low (0.27), which upon further 
inspection is believed to be attributed to the poor correlation 
of the third item (increased pain to touch) with the other two 
items (tingling and numbness) on the scale [Table 3]. Looking 
at the inter‑item correlation scores of the corresponding 
items on the DN4 (item #10: Brushing) and S‑LANSS (Item #3: 
Pain evoked by light touch) questionnaires revealed similar 
findings of lower interrelatedness with the remaining items 
on the respective scales, suggesting that these three items 
might be assessing a different construct of neuropathic pain, 
rather than being attributed to erroneous translation of the 
questionnaire, or misapprehension by the patients. Likewise, 
items #2 (painful cold sensation) and #7 (itching sensation) 
on the DN4 questionnaire, and item #2 (autonomic changes) 
on the S‑LANSS questionnaire also had lower corrected 
item‑total correlations compared to the rest of the items 
on the respective questionnaires, as shown in Table 3. 
This highlights the possibility of neuropathic pain having 
heterogenous components that might not essentially be 
correlated with one another and/or might be attributed to 
different underlying mechanisms.

Research corroborates that neuropathic pain is a heterogenous 
syndrome comprised of several independent dimensions, 
namely, spontaneous paroxysmal/ongoing pain, evoked pain, 
and paresthesia/dysesthesia.[37,38] Tingling, numbness, and 
itching sensations are frequently grouped together under the 
paresthesia/dysesthesia dimension of neuropathic pain.[37,38] In 
contrast, allodynia or increased pain to mechanical or thermal 
stimuli falls under the evoked pain dimension and is generally 
less reported compared to the other neuropathic pain 
symptoms.[38] Other infrequently reported neuropathic pain 
symptoms include cold (spontaneous) and itchy (paresthesia/

Table 5: Spearman rank correlation coefficient between NP questionnaires

NPQ‑SF items DN4 S‑LANSS
Tingling Numbness Pain to touch Total

NPQ-SF items
 Numbness 0.538*
 Pain to touch 0.06*** 0.186**
 Total 0.810* 0.811* 0.473*

DN4 0.522* 0.623* 0.322* 0.707*
S-LANSS 0.518* 0.608* 0.348* 0.712* 0.690*
NRS 0.168** 0.285* 0.268* 0.314* 0.227* 0.257*
*P<0.05, **P<0.01, ***P<0.001

Figure 3: The optimum cutoff point for discriminating between neuropathic 
and nonneuropathic pain patients (NPQ-SF)
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dysesthesia) sensations.[38,39] These findings mirrored those 
of our study, where “increased pain to touch” was the 
least reported item by the neuropathic pain group on the 
NPQ‑SF (41%). The “painful cold” (25%) and “itchy” (26%) items 
of the DN4, and the “autonomic changes” (11%) item of the 
S‑LANSS questionnaire also shared the same state [Table 2]. 
Expectedly, when deleting the implicated items from their 
respective questionnaires, the α coefficient value increased, 
demonstrating better reliability, as shown in Table 3.

In summary, our results indicated an acceptable reliability 
for the S‑LANSS and NPQ‑SF, high reliability for the DN4, and 
excellent diagnostic ability for all three questionnaires. We 
found the best diagnostic cutoffs for NPQ‑SF, DN4, S‑LANSS 
are	≥0,	≥4,	and	≥12,	respectively,	which	are	identical	with	
the original questionnaires’ validations. Based on these 
cutoff values, the DN4 had the highest sensitivity and lowest 
specificity in discriminating between NP and non‑NP patients, 
while the S‑LANSS had the lowest sensitivity and highest 
specificity. It is important to consider the levels of sensitivity 
and specificity of the questionnaire that would justify its 
intended use for clinical or research purposes.
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