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The S-LANSS Score for Identifying Pain of Predominantly
Neuropathic Origin: Validation for Use in Clinical

and Postal Research

Michael I. Bennett,* Blair H. Smith,† Nicola Torrance,† and Jean Potter‡

Abstract: This article describes the development and validation of the S-LANSS score, a self-report
version of the Leeds Assessment of Neuropathic Symptoms and Signs pain scale. The S-LANSS aims to
identify pain of predominantly neuropathic origin, as distinct from nociceptive pain, without the need
for clinical examination. Two hundred patients with chronic pain were asked to complete the S-LANSS
unaided. A researcher then administered the S-LANSS scale and the Neuropathic Pain Scale (NPS) in
interview format. An independent clinician determined the pain type (neuropathic versus nocicep-
tive) and rated his or her certainty about diagnosis. The S-LANSS scale was also incorporated into a
chronic pain questionnaire that was sent to 160 community patients and 150 newly referred patients
waiting for pain clinic assessment. The S-LANSS scale correctly identified 75% of pain types when
self-completed and 80% when used in interview format. Sensitivity for self-completed S-LANSS scores
ranged from 74% to 78%, depending on the cutoff score. There were significant associations
between NPS items and total score with S-LANSS score. In the postal survey, completed question-
naires were returned by 57% of patients (n � 174). Internal consistency and convergent validity of the
survey S-LANSS scores were confirmed. The findings support the S-LANSS scale as a valid and reliable
self-report instrument for identifying neuropathic pain and it is also acceptable for use in postal
survey research.
Perspective: Establishing valid measures of symptoms and signs in neuropathic pain will allow
standardized comparisons with other investigational measures. This might lead to new insights into
the relationship between pathophysiologic mechanisms and clinical manifestations of pain.

© 2005 by the American Pain Society
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europathic pain remains a significant clinical chal-
lenge in relation to diagnosis and treatment. In
the clinical setting, tools to diagnose and measure

europathic symptoms and signs have evolved in the last
ew years. The diagnostic tools include the Leeds Assess-
ent of Neuropathic Symptoms and Signs pain scale

LANSS)4 and the Neuropathic Pain Questionnaire
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NPQ).13 The LANSS is a simple and valid 7-item tool for
dentifying patients whose pain is dominated by neuro-
athic mechanisms; it has been tested in a number of
ettings.14,16 Each item is a binary response (yes or no) to
he presence of symptoms (5 items) or clinical signs (2
tems). The NPQ has been developed to function as a
iagnostic and measurement tool. It assesses the inten-
ity of 12 neuropathic symptoms and uses discriminate
unction coefficients to arrive at a total score. The NPQ
equires complex calculations to score and has not been
alidated against treatment changes.13 Its ability to dis-
riminate between pain types is less than that of the
ANSS pain scale.4,13

Two neuropathic pain measurement tools have been
ublished. The first of these was the Neuropathic Pain Scale

NPS),10 which measures the intensity of 10 pain qualities
escribed by patients with neuropathic pain, including an
unpleasantness” rating. This scale has been validated

ithin groups of patients with neuropathic pain and is sen-
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150 Identifying Neuropathic Pain
itive to treatment changes.11 More recently, the Neuro-
athic Pain Symptom Inventory (NPSI)5 has been shown to
ave criterion validity and is sensitive to the effects of treat-
ent. It consists of 10 descriptors grouped into four cate-
ories, plus two items that describe the frequency and du-
ation of spontaneous pain. Neither the NPS nor the NPSI
ere designed to discriminate between neuropathic and
onneuropathic pain.
Since its publication in 2001, the LANSS Pain Scale has
een used widely, but the need for clinician examination

imits the instrument’s use in large-scale research and in
articular it has been criticized for the use of pin-prick
esting.1 Currently, epidemiologic research on neuro-
athic pain is hampered by lack of adequate case identi-
cation instruments. We wanted to further develop the
ANSS for self-completion to make it useful for large-
cale symptom-based research in clinical settings and for
se in epidemiologic surveys. Toward this end, we mod-

fied the LANSS pain scale to make it capable of self-
ompletion and then tested its validity in (1) a clinical
etting and (2) a postal survey. The self-completed LANSS
S-LANSS) is designed to be capable of identifying pain of
redominantly neuropathic origin (POPNO) on the basis
f the patient’s current symptoms and signs.

aterial and Methods

esign of S-LANSS Score
The two examination items on the original LANSS scale
ere reworded, asking the patients to examine them-

elves, and were allocated the same scores as in the orig-
nal LANSS (see Appendix). This was based on the as-
umption that the items remained essentially similar to
he original LANSS scale and therefore the scoring sys-
em would not need adapting. Other items were modi-
ed to improve the clarity of the original descriptions,
ut their essence remained the same. The modified in-
trument was renamed the S-LANSS score, reflecting its
bility to be self-completed. Although the original
ANSS was titled a “pain scale,” the S-LANSS was more
roperly named a “score” because it aimed to identify
ases, on the basis of a cutoff score, rather than perform
s a measurement scale. Additional modifications con-
isted of a body map for identifying pain sites areas and
n 11-point numeric rating scale asking patients to rate
how bad their pain has been in the last week.” This is
imilar phrasing to the scales within the Brief Pain Inven-
ory.7 The scale is anchored 0 � no pain and 10 � pain as
evere as it could be.

linic Validation Study

tudy Setting
The clinic study was undertaken at the Chronic Pain
anagement Service at Leeds Teaching Hospitals Trust,

eeds, United Kingdom. This is a tertiary pain referral
enter for the Yorkshire region and consists of four con-
ulting physicians experienced in the assessment and
reatment of chronic pain. The study was approved by

he local research and ethics committee. s
ample
Patients referred to the service and seen in pain clinics,
ay care wards, or inpatient wards were invited to take
art in the study and all participants provided informed
onsent. Eligibility criteria included age more than 18
ears, English speaking, and having chronic pain defined
s pain of more than 3 months in duration or related to a
rogressive disease.20 Patients were assessed clinically by
consultant in pain management, and a binary diagnosis
f neuropathic or nociceptive pain was assigned on the
asis of evidence from history, clinical examination, and

nvestigations. In the absence of a formally recognized
gold standard,” this was regarded as the “gold stan-
ard” against which the ability of the S-LANSS to identify
europathic pain would be compared. In all cases, a di-
gnosis of neuropathic pain was made if pain was clearly
ttributable to a lesion or dysfunction of the nervous
ystem; this was supported by clinical signs with or with-
ut evidence from appropriate investigations. Patients
ith cancer were included in the study provided that

heir pain was either predominantly neuropathic in ori-
in (for example, brachial plexopathy) or nociceptive (for
xample, bone metastases). Patients with cancer pain of
ndeterminate origin were excluded.

In addition, clinicians were asked to rate their certainty
f the presence of neuropathic pain mechanisms on a
00-mm visual analog scale anchored 0 � not at all neu-
opathic in origin and 100 � completely neuropathic in
rigin. This was used to judge the ability of the S-LANSS
o detect POPNO. One hundred patients classified as hav-
ng each pain type constituted the sample.

tudy Material
Patients were asked by the researcher to complete an

-LANSS score unaided. The researcher then adminis-
ered the S-LANSS score and the NPS in interview format,
ithout having seen the results of self-completion. This
llowed comparisons between administration formats to
ssess reliability of self-completion.

nalysis
As with the original LANSS scale, the ability of the S-

ANSS score to discriminate neuropathic from nocicep-
ive pain was validated against the gold standard of de-
ailed expert clinical examination and assessment.
ptimum cutoff scores were determined for the S-LANSS
dministered unaided and at interview to generate sen-
itivity, specificity, and positive and negative predictive
alues (maximum score is 24). Scores above the optimum
utoff score were regarded as “S-LANSS positive” and
ere considered to be highly suggestive of POPNO. Con-

truct and convergent validity were assessed by compar-
ng responses to S-LANSS items with clinical diagnosis
nd ratings of certainty and with NPS total scores. The �
as set at P � .01 rather than P � .05 for comparisons
etween S-LANSS and NPS because of multiple testing.

nternal consistency, a measure of reliability, was as-

essed by use of the Cronbach �. Differences between
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naided and interview S-LANSS scores were assessed by
se of the Wilcoxon signed ranks test.

ostal Validation Study

etting and Sample
The validity, reliability, and acceptability of the

-LANSS for postal research were tested in two popula-
ions. The first consisted of a random sample of 160
dults aged more than 18 years from a general practice
opulation in Aberdeen (total practice size 6841 pa-
ients), stratified for age and sex, labeled “GP sample.”
he second consisted of 150 adults selected consecutively
rom the waiting list of the Chronic Pain Management
ervice at Leeds Teaching Hospitals Trust, labeled “pain
linic sample.” This research was approved by the local
esearch and ethics committees for both Grampian and
eeds.

tudy Materials
The postal survey included the S-LANSS, the NPS, and
emographic questions. A covering letter and reply-paid
nvelope were included, and a single reminder was sent
o nonrespondents from the pain clinic sample. No re-
inder letter was sent to the GP sample.

nalysis
Response rates to the questionnaire and basic frequen-

ies of S-LANSS scores were computed. Responses from
he GP sample and the pain clinic sample were combined
nd analyzed together because we aimed to assess valid-
ty and completion of the S-LANSS rather than assess
revalence of POPNO in either of the samples.
Convergent validity was assessed by comparison with

he NPS. For the postal survey we used the NPS as a proxy
old standard against which we could compare the per-
ormance of the S-LANSS because we were unable to
ake clinical assessments of these respondents. Those

tems in the NPS that had correlated significantly with a
linical diagnosis of neuropathic pain during the clinic-

able 1. Patient Characteristics in Clinic
alidation Study

Nociceptive
Group

(n � 100)

Neuropathic
Group

(n � 100) P value

ean age (y) 57.1 50.5 �.002
ex (male) 32 41 .24
ain intensity (median)
S-LANSS unaided 8 8 .621
S-LANSS interview 8 8 .607
NPS 8 8 .353

linician rating of
neuropathic pain presence
(median (IQR))*

12.5
(4–24)
mm

83.5
(69.5–91)

mm

�.001

. 0 mm � not at all neuropathic, 100 mm � completely neuropathic in
rigin.
ased validation study (labeled as core NPS items) were t
onsidered to be markers of neuropathic pain in the
ostal survey. We tested the S-LANSS by comparing the
cores of these core NPS items in S-LANSS–positive pa-
ients with S-LANSS–negative patients. Significant differ-
nces in scores between the positive and negative
-LANSS groups would demonstrate the validity of the
-LANSS in identifying groupings of patients in the
ostal survey similar to those in the clinic validation
tudy. Internal consistency of the postal S-LANSS was
gain assessed with use of the Cronbach �.

esults

linic Validation Study

ample Characteristics
Data from 200 patients were collected in the clinic be-

ween April and December 2003. The mean age of the
ample was 53.8 years and the majority were female
Table 1). Patients diagnosed with nociceptive pain were
lder than those with neuropathic pain, but there were
o significant gender differences between the groups.
atients generally rated their pain intensity as severe,
ut there were no significant differences in pain inten-
ity between pain types as assessed by the numeric rating
cales of pain severity on the S-LANSS (unaided and in-
erview completion) and the NPS. Clinicians’ certainty of

able 2. Causes of Pain Among Patients in
linic Validation Study*

No.

Nociceptive
Arthritides 26
Neck or back pain without radiculopathy 26
Bone metastases (various primary cancers) 12
Musculoskeletal 11
Headache/migraine 9
Abdominal viscera 8
Ischemic claudication 6
Mediastinal viscera 2
Total 100

Neuropathic
Nerve entrapment 25
Complex regional pain syndrome I 8
Complex regional pain syndrome II 11
Phantom limb 10
Peripheral neuropathy 9
Postsurgical neuropathy 9
Posttraumatic neuropathy 8
Postherpetic neuralgia 7
Cancer-related brachial plexopathy 3
Cancer-related lumbar plexopathy 2
Post stroke 3
Trigeminal neuralgia 3
Diabetic neuropathy 2
Total 100

As determined by specialist pain clinician on the basis of history,
xamination, and results of investigations.
he presence of neuropathic pain was significantly dif-
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152 Identifying Neuropathic Pain
erent between the two pain types (Table 1). Allocation
f pain type by clinicians matched their certainty rating
losely; 98% of patients in the nociceptive group had a
ating of less than 49 mm and 98% of patients in the
europathic group had a rating of more than 50 mm.
ach pain group consisted of a range of clinical diag-
oses reflecting the case mix of an established pain man-
gement service (Table 2).

iscriminant Validity
Compared with the gold standard (clinical examina-

ion), the S-LANSS correctly identified between 73% and
5% of pain types when used unaided and between 79%
nd 80% when used in interview format, depending on
he cutoff score used to determine neuropathic pain
Table 3). The interview format generally improved spec-
ficity more than sensitivity of the S-LANSS score. Opti-

um cutoff points were 12 for unaided S-LANSS and 10
or interview format. Median ratings (interquartile
ange) of clinician certainty for presence of neuropathic
ain were 15 (4-54) mm and 78 (50-88) mm for patients
ith S-LANSS scores below 12 (n � 102) and S-LANSS

cores of 12 or more (n � 98), respectively. There was a
trong association between clinician rating of presence
f neuropathic pain and S-LANSS score: Spearman r �
.536, P � .001.
The ability of the S-LANSS to identify neuropathic fea-

ures in patients with potentially mixed pain types was
xplored further. Clinician ratings of presence of neuro-
athic pain were divided into thirds to reflect empiric
roups of nociceptive pain (0-33 mm), mixed pain (34-67
m), and neuropathic pain (68-100 mm). Median

-LANSS scores (interquartile range) for these empiric
roups were 6 (2.5-11) for nociceptive pain, 14 (6-18.5)
or mixed pain, and 18 (10-22) for neuropathic pain.
hese findings suggest that the S-LANSS was sensitive to
europathic features (POPNO) within the mixed pain
roup.
The odds ratio (95% CI) for the presence of clinician-
efined neuropathic pain with use of the unaided
-LANSS score of 12 or more was 8.1 (4.3-15.3). A similar
dds ratio by use of an interview-administered S-LANSS

able 3. Optimum Cutoff Scores for S-LANSS; U
S-LANSS Unaided

Cut Point 12
or More

ensitivity (95% CI) (%)* 74 (65.2-82.7)
pecificity (95% CI) (%)* 76 (67.5-84.5)
ositive predictive value (%)* 76
egative predictive value (%)* 75
verall classification (%)* 75

Compared with clinical assessment of pain type.
core of 10 or more was 16.0 (8.0-31.9). n
onstruct Validity
The relationship between each S-LANSS item to the total

core and to the clinical diagnosis was evaluated sepa-
ately. A positive response to each S-LANSS item was signif-
cantly related to a positive total S-LANSS score and also to
he presence of neuropathic pain, confirming the contribu-
ion of each item to the overall score and the discriminant
nd construct validity of the S-LANSS (Table 4).

onvergent/Criterion Validity
Responses to S-LANSS were compared with responses

o NPS to determine convergent validity. Median NPS
otal scores were 40.0 and 61.5 for negative and positive
naided S-LANSS scores, respectively, P � .001. Median
PS total scores for negative and positive interview-ad-
inistered S-LANSS were also 40.0 and 61.5, respectively,
� .001.
Five of the 10 NPS items that are scaled were signifi-

antly associated with a clinical diagnosis of neuropathic
ain (Table 5). These were labeled as core NPS items. A
ositive S-LANSS score (unaided) was associated with sig-
ificantly greater scores on the same 5 core NPS items
“sharp,” “hot,” “cold,” “sensitive,” and “intensity of
urface pain”) than a negative S-LANSS score was. Three
urther items were also associated with a positive un-
ided S-LANSS score: “intensity,” “itchy,” and “unpleas-
ntness.” The remaining two items (“dull pain” and “in-
ensity of deep pain”) showed no association with either
linical diagnosis or unaided S-LANSS score.

eliability
Internal consistency can be evaluated by calculating

he Cronbach �.19 The S-LANSS has a Cronbach � of .76
hen completed unaided, rising to � � .81 when com-
leted at interview, demonstrating a good level of

nternal consistency. For the sample as a whole, Wil-
oxon signed ranks tests demonstrated differences be-
ween patient scores obtained by interview compared
ith unaided completion: Z � –2.34, P � .02. Further
nalysis showed that this was due to differences in the
cores of patients with nociceptive pain (Z � –3.79, P �
01) rather than differences in scores of patients with

ded and Interview Completion
pletion S-LANSS Interview Completion

ut Point 10
or More

Cut Point 12
or More

Cut Point
10

or More

8 (69.7-86.2) 74 (65.2-82.7) 80 (72-87.9)
8 (58.7-77.3) 83 (75.5-90.5) 80 (72-87.9)

71 81 80
76 76 80
73 78.5 80
nai
Com

C

7
6

europathic pain (Z � –1.07, P � .29). Thus, interview
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dministration of S-LANSS led to more reliable classi-
cation of patients with nociceptive pain. For patients
ith neuropathic pain, self-completion was as reliable
s interview format.

ostal Validation Study

esponse Rates
In the postal survey, completed questionnaires were

eturned by 174 of 310 (56%) patients. These included 89
f 160 replies from the GP sample and 85 of 150 replies
rom the pain clinic sample. A �2 comparison of age (two
trata) and sex of respondents versus nonrespondents
howed no significant differences in the GP sample or
he pain clinic sample. The mean age of the GP sample
espondents was 57.9 years and 51% (n � 45) were male.
he pain clinic respondents were slightly younger, with a
ean age of 54.0 years, and 42% (n � 36) were male.

here were no significant differences between nonre-
pondents and respondents in the combined sample of
P and pain clinic patients: 47% of respondents were
ale (n � 81) (�2 for difference, P � .58) and the mean

ge of the respondents was 56.0 years (t test, P � .46).
ompletion rates for individual S-LANSS items ranged
rom 95% and 99%.

roportion of Sample S-LANSS Positive on
ostal Questionnaire (Aberdeen, Leeds)
S-LANSS–positive scores (12 or more) were found in

3% of respondents (58/174). This included 12% (11/89)
f the GP sample and 55% (47/85) of the pain clinic sam-
le, reflecting the difference in prevalence of chronic
ain between the two samples.

omparison with NPS Items
Postal survey respondents who were S-LANSS positive

n � 58) had significantly higher median NPS composite
cores than did S-LANSS–negative patients (57.5 vs 35.0, P

.001, Table 5). S-LANSS–positive patients also scored
ignificantly higher on the same five core NPS items as in
he clinic validation study. Within these five core NPS
tems, the absolute scores and the magnitude of the dif-
erence in scores between the S-LANSS groups were re-

able 4. Odds Ratios (95% CI) for Positive S-LA
s Diagnosed by a Pain Clinician, and with a P

-LANSS Items

Unaided Completion (Score 12

Presence of
Neuropathic Pain S-L

tem 1 (dysesthesia) 4.2 (2.3-7.6) 13.5
tem 2 (autonomic) 4.8 (2.4-9.6) 30.1
tem 3 (evoked) 5.2 (2.9-9.7) 24.6
tem 4 (paroxysmal) 3.6 (2.0-6.5) 5.2
tem 5 (thermal) 2.2 (1.2-3.8) 6.9
tem 6 (allodynia) 7.3 (3.9-13.7) 67.7
tem 7 (tender/numb) 4.2 (2.2-8.0) 14.8
arkably similar to the clinic validation sample. This sug- b
ests that the S-LANSS is identifying a similar population
f patients in both the clinic validation and postal vali-
ation studies. Furthermore, two of the three additional

tems identified in the clinic validation study (“intensity”
nd “itchy”) also showed significant differences be-
ween S-LANSS groups (Table 5).

nternal Consistency
The Cronbach � for S-LANSS for the whole sample was

80. Values for � were .79 for the pain clinic sample and
72 for the GP sample.

iscussion

ummary of Main Findings
Our study shows that the S-LANSS score is a valid and

eliable self-complete instrument for identifying neuro-
athic pain in both clinic-based and postal research. We
ave used a novel validation approach to achieve this.
e validated the S-LANSS against both clinical judgment

nd the NPS in a clinic setting and then used the NPS
tems that were considered to be reliable markers of
europathic pain in the clinic setting as a proxy gold
tandard for S-LANSS in the postal study. The S-LANSS is
he only case identification tool for neuropathic pain
hat is both simple to score and has been validated
gainst exisiting measurement scales and clinical judge-
ent. Interview administration of S-LANSS led to more

eliable classification of patients with nociceptive pain
han did self-completion compared with clinical diagno-
is. However, self-completion was as reliable as interview
n classifying patients with neuropathic pain.

oncept of POPNO
The ratings by clinicians of their certainty of the pres-

nce of neuropathic pain served as a continuum against
hich the S-LANSS could be judged. This allowed more

nsights into the ability of the S-LANSS to reflect clinical
udgment than a dichotomous allocation of pain type
ould. The strong correlation between clinician ratings
nd S-LANSS scores highlights the ability of the S-LANSS
o reflect clinical judgment. This is further demonstrated

Items with Presence of Neuropathic Pain,
tive S-LANSS Score

ore) Interview Completion (Score 10 or More)

ive
Score

Presence of
Neuropathic Pain

Positive
S-LANSS Score

27.0) 6.0 (3.2-11.1) 20.8 (10.1-42.8)
-88.2) 6.4 (3.2-12.7) 22.5 (9.0-56.4)
-52.7) 8.5 (4.5-16.2) 29.9 (13.9-64.7)
9.5) 4.3 (2.3-7.8) 8.5 (4.5-16.1)
13.0) 2.7 (1.5-4.7) 5.0 (2.7-9.2)
-166.4) 8.9 (4.7-17.1) 139.3 (47.2-411.4)
33.7) 5.5 (2.8-10.6) 27.8 (11.1-69.9)
NSS
osi
or M

Posit
ANSS

(6.7-
(10.2
(11.5
(2.8-
(3.7-
(27.5
y the median S-LANSS scores for the mixed pain type
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154 Identifying Neuropathic Pain
roup and supports the use of the S-LANSS within a typ-
cal chronic pain population. This continuum approach
lso supports a concept of “dominance of neuropathic
eatures” when assessing chronic pain. Our contention is
hat the S-LANSS identifies POPNO.
We hypothesized that the item scores for the original

ANSS would be appropriate for the S-LANSS. The odds
atios for item scores and clinician diagnosis of pain type
emonstrate that the discriminant ability of the items is
imilar to that found in the original LANSS study3 (Table 4).
hus, features of dysesthesia, autonomic dysfunction,
voked pain, and allodynia are more likely to lead to a
iagnosis of neuropathic pain than paroxysmal or ther-
al pain features in a mixed population of chronic pain.

his confirms the importance of weighting individual
tems when attempting to identify POPNO.

imitations of Study
A clinical diagnosis of neuropathic pain remains the

losest to a gold standard against which standardized
ools can be compared. This is increasingly recognized as
eing potentially open to error because of the absence
f consistent, clear, and testable definitions of neuro-
athic pain.2,3,15 Our study is open to these errors; pa-
ients may have been wrongly classified, which will influ-
nce the validity of the S-LANSS. We did not assess the
nterrater reliability of the clinical diagnosis of pain type,
nd this may also influence the validity of the S-LANSS.
lthough clinical diagnosis of cause of pain (eg, diabetic
europathy, arthritis) may have face validity, future re-
earch will be strengthened by test-retest reliability of
iagnosis of pain type. Until such clear definitions have
een agreed on, clinical diagnosis is likely to remain the
nly basis for clinical decisions and determining eligibil-

ty for clinical trials.18 We did not validate the responses
f the postal survey samples against a clinical diagnosis.

able 5. Comparison of Median (Interquartile R
iagnosis of Pain Type and Unaided S-LANSS

Mann-Whitney U Test)

NPS Item

Clinician Diagnosis
(n � 200)

Nociceptive
Group

(n � 100)

Neuropathic
Group

(n � 100)
P

Value

S-LAN
Nega
(n � 1

. (intensity) 8 (6-9) 8 (7-9) .35 7 (5-9)

. (sharp) 5 (0-8) 8 (5-9) .002 4 (0-8)

. (hot) 1.5 (0-7) 5 (0-8) �.001 0 (0-4)

. (dull) 8 (5-9) 7 (5-9) .34 8 (5-9)

. (cold) 0 (0-0) 0 (0-5) �.001 0 (0-0)

. (sensitive) 0 (0-3.5) 7 (0-9) �.001 0 (0-0.

. (itchy) 0 (0-0) 0 (0-4) .049 0 (0-0)

. (unpleasant) 8 (6-10) 9 (7.5-10) .23 8 (6-10
0a. (deep) 8 (6.5-9) 8 (6-9) .51 8 (6-9)
0b. (surface) 3 (0-7) 7 (3.25-9) �.001 2 (0-6)
omposite score 45 (36-55.5) 57 (47-69) �.001 40 (30.7
his would have been a more robust method, but it was o
ot possible given the resources available and the need
o retain the anonymity of respondents. We consider the
PS as the best available proxy for clinical diagnosis in

his context.
The NPS was used as the comparator standard for the

-LANSS, but this scale was not developed for or been
alidated as a case identification tool. However, at the
ime of the study, it was the only published and validated
easurement tool for neuropathic pain. Although it was

ot the primary purpose of our study, we have shown
hat several of the NPS items have significantly different
istributions between patients with clinically deter-
ined nociceptive and neuropathic pain, supporting the

otential of some of the NPS items for discriminating
europathic from nociceptive pain.
The S-LANSS was able to correctly classify pain type in

5% or three in four patients with chronic pain if com-
leted unaided. This improved to a correct classification
ate of 80% when the tool was administered in an inter-
iew format. However, despite the ability of the S-LANSS
o classify patients, around 20% to 25% of the sample
ere incorrectly classified; some patients with nocicep-

ive pain appear to have a number of features of neuro-
athic pain and some patients with neuropathic pain
ppear to have few. Nonetheless, this is still a better
lassification rate than for any other available instru-
ent.13 However, it seems clear from the literature that

t least 20% of patients with neuropathic pain are not
dentified by any existing tool that relies on assessment
f clinical features. A critical area of research would be to
est whether this group of patients responds differently
o analgesic management than do patients with overt
eatures of neuropathic pain. Perhaps patients with
hronic pain who are S-LANSS negative or NPQ negative
ill respond more satisfactorily to conventional analge-

ia regardless of clinical diagnosis. Patients with more

e) NPS Item Scores Between Clinician
ponses in Clinic and Postal Studies

ic Study (n � 200)
Leeds and Aberdeen Postal Study

(128/174 With Chronic Pain)

S-LANSS
Positive
(n � 98)

P
Value

S-LANSS
Negative
(n � 70)

S-LANSS
Positive
(n � 58)

P
Value

8 (7-9.25) .002 7 (3-9) 8 (7-9.8) .001
8 (6-9) �.001 4 (2-8.3) 8 (6-9) .003
7 (3.5-8.25) �.001 1 (0-4.8) 6 (3-9) �.001
7 (5-9) .28 5 (2-8) 8 (5-9) .003
0 (0-6) �.001 0 (0-1) 1 (0-5) .006
7 (5-9) �.001 0 (0-3.3) 6 (2-8) �.001
0 (0-5) �.001 0 (0-0) 0 (0-3.3) .003
9 (8-10) .002 6 (3-9) 8 (6-9.8) .021
8 (6-9) .71 8 (4-9) 9 (7-10) .003
7 (5-9) �.001 4 (0-6) 6.5 (4-8) �.001

) 61.5 (51-72.25) �.001 35 (22-51) 57.5 (49-67.5) �.001
ang
Res

Clin

SS
tive
02)

25)

)

vert features of neuropathic pain might then require
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he addition of other therapies, such as coanalgesics. If
his hypothesis were supported, clinical management
ould then be based more on identifying pain of pre-
ominantly neuropathic origin and less on pathophysio-

ogic mechanisms or syndromes, but further research is
equired to explore this speculation.
The response rate in the postal survey was relatively

ow. Because the aim was not to secure a representative
ample, we did not pursue nonrespondents aggressively,
ending only one reminder to the pain clinic sample and
one to the GP sample. This was mainly for ethical rea-
ons, and the main aims of this study were achieved by
he responses that were received. It is likely that higher
esponse rates would be achieved if greater effort were
ade to remind nonresponders.9 The very high comple-

ion rates for each individual item in the postal study
95% to 99%) support the acceptability of S-LANSS in
ostal research.

uture Research Applications
Progress in the further understanding of neuropathic
ain is hindered by lack of epidemiologic research in this
rea. This information is vital to understand the distribu-
ion, etiology, and natural history of this type of chronic
ain in the community, as well as target and evaluate

nterventions. Many existing studies have lacked objec-
ive standards for case identification, relying instead on
iagnostic categories (eg, diabetic neuropathy or pos-
herpetic neuralgia17,21) rather than more direct evi-
ence of the patients’ symptoms and signs on which a
iagnosis of neuropathic pain is made. This raises ques-

ions about the validity of generalizing outcomes in t

. Edwards P, Roberts I, Clarke M, DiGuiseppi C, Pratap S,
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hese populations to a wider variety of neuropathic
ains.
In turn, establishing the prevalence of neuropathic
ain has been hampered by the lack of reliable tools,
sed consistently, to capture these symptoms and signs.
owsher6 has suggested that around 1% of the general
opulation has chronic neuropathic pain, although this is
ased on estimates rather than on direct evidence. Two
tudies based in pain clinics suggest that neuropathic
ain constitutes a significant proportion of all chronic
ain in this context. Davies et al8 found that 27% of 3106
atients attending a pain clinic had neuropathic pain. In
nother study that examined 593 patients with cancer
ain, approximately 36% had pain that involved neuro-
athic mechanisms.12 There is no published study that
as examined the prevalence of neuropathic pain in a
eneral population. The S-LANSS score is currently being
sed in the first United Kingdom population prevalence
tudy of neuropathic pain.
In summary, the S-LANSS is capable of correctly identi-

ying pain of predominantly neuropathic origin in at
east 75% of patients with chronic pain in both clinic and
ostal research settings. We have demonstrated that the
-LANSS is valid, reliable, and acceptable in these con-
exts (see the Appendix).
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