
Research and Review 

 

            3                                               International Journal of Current Research and Review  www.ijcrr.com  

                                                        Vol. 02 issue 5 May 2010 

 

 

PAINFUL DIABETIC PERIPHERAL NEUROPATHY- A CURRENT 

CONCEPTS REVIEW OF CLINICAL ASSESSMENT SCALES FOR USE IN 

RESEARCH AND PRACTICE 

P. Senthil Kumar
1
, Prabha Adhikari

2
, Sydney C D’Souza

2
. P.S Jeganathan

3
 

1. Dept of Physiotherapy, Kasturba Medical College (Manipal University), Mangalore 

2. Dept of Medicine, Kasturba Medical College (Manipal University), Mangalore 

3. Dept of Physiology, Kasturba Medical College (Manipal University), Mangalore, 

India 

E-mail of Corresponding author: senthil.kumar@manipal.edu  

 

 

Abstract  

 

Diabetes is a global epidemic and one of 

the most leading complications of 

diabetes is peripheral neuropathy. 

Recent research and clinical practice 

focus is on symptomatic or painful 

diabetic peripheral neuropathy (PDPN). 

The objective of this review is to throw 

light on commonly used and well-

established clinical assessment scales in 

PDPN patients. The various scales 

reported in the literature are described 

chronologically in the review. This 

includes neuropathy disability score, 

neuropathy symptom profile, diabetic 

neuropathy symptom score, Michigan 

neuropathy screening instrument, 

neuropathic pain scale, neuropathy 

impairment score, Michigan diabetic 

neuropathy score, verbal neuropathy 

screening score, total neuropathy scale, 

diabetic neuropathy examination score, 

Leeds assessment of neuropathic 

symptoms and signs (LANSS) score, 

diabetic neuropathy symptom score, 

neuropathy-specific quality of life scale, 

neuropathic pain questionnaire (NPS), 

NPS- short form, brief pain inventory for 

diabetic peripheral neuropathy, 

neuropathic pain diagnostic 

questionnaire, short-LANSS score, and 

patient interpretation of neuropathy 

questionnaire. The review would 

facilitate researchers and clinicians to 

use these valid and reliable assessment 

scales in patients with painful diabetic 

peripheral neuropathy. 
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Introduction 

The term diabetes mellitus describes a 

metabolic disorder of multiple aetiology 

characterized by chronic hyperglycaemia 

with disturbances of carbohydrate, fat 

and protein metabolism resulting from 

defects in insulin secretion, insulin 

action, or both
1
. The prevalence of 

diabetes for all age-groups worldwide 

was estimated to be 2.8% in 2000 and 

4.4% in 2030. The total number of 

people with diabetes is projected to rise 
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from 171 million in 2000 to 366 million 

in 2030. The prevalence of diabetes is 

higher in men than women, but there are 

more women with diabetes than men. 

The urban population in developing 

countries is projected to double between 

2000 and 2030
2
. The microvascular 

complications of diabetes are termed 

collectively as “triopathy” which 

includes retinopathy, neuropathy and 

nephropathy and the macrovascular 

complications include peripheral 

vascular disease, cerebrovascular disease 

and cardiovascular disease
3,4

. 

Diabetic peripheral neuropathy (DPN) is 

a common complication estimated to 

affect 30% to 50% of individuals with 

diabetes. Chronic sensorimotor distal 

symmetric polyneuropathy is the most 

common form of DPN. The prevalence 

of neuropathy in type 2 diabetes ranges 

from 27% to 63% and from 14% to 70% 

in diabetes mellitus in general.
4
 The 

higher prevalence of neuropathy in type 

2 diabetes patients is related to greater 

age, male gender, longer diabetes 

duration, higher levels of glycosylated 

hemoglobin, lower HDL cholesterol, 

smoking; peripheral vascular disease and 

insulin use
5
.  

Diabetic neuropathy has been defined as 

Peripheral somatic or autonomic nerve 

damage attributable solely to diabetes 

mellitus. It may be of two types- 

symmetrical and asymmetrical. The 

symmetrical type was the commonest 

and it affects the sensory and autonomic 

functions of mostly peripheral nerves 

whereas the asymmetrical type affects 

the cranial nerves in their sensory and 

motor functions.
6
 The first description of 

“diabetic neuropathy as a presence of 

pain and paresthesiae in lower limbs” 

was done by Rollo in 1798.
7
 The 

consensus of opinion at the San Antonio 

conference on diabetic neuropathy was 

that diabetic neuropathy was "a 

descriptive term meaning a demonstrable 

disorder, either clinically evident or 

subclinical that occurs in a setting of 

diabetes mellitus without other causes of 

neuropathy. The neuropathic disorder 

includes manifestations in both somatic 

and/or autonomic parts of the nervous 

system.” 

Diabetic peripheral neuropathic pain 

(DPNP) affects approximately 11% of 

patients with diabetic peripheral 

neuropathy (DPN). The most common 

type of neuropathy in DM is DPN, with 

up to 50% of patients experiencing some 

degree of painful symptoms and 10% to 

20% having symptoms severe enough to 

warrant treatment. A classic population- 

based study found some degree of 

neuropathy in 66% of patients with DM. 

Among those with type 1 and type 2 

DM, 54% and 45%, respectively, had 

DPN and 15% and 13%, respectively, 

were symptomatic.
8
  

The purpose of this review paper is to 

describe the clinicians and researchers 

working on diabetes, diabetic peripheral 

neuropathy and neuropathic pain, to 

update on currently available assessment 

scales used for measurement purposes of 

screening, diagnosis and prognosis in 

this patient population. The scales are 

described chronologically below;  
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Materials and Methods 

Independent search was carried out by 

testers using a well-defined search 

strategy as follows; We searched the 

databases- PubMed, CINAHL, 

EMBASE, SCOPUS, PROQUEST, 

OVID and Google scholar were searched 

using the key terms- neuropath*, scale, 

tool, questionnaire, inventory, score, 

instrument profile. A total of 112 studies 

were potentially identified by the 

authors. Studies published in English on 

development of a scale or measure was 

included and studies on comparison of 

scales (86 studies) or reliability (28) and 

validity (16) studies were excluded. 

Some of the excluded studies were on 

studying both reliability and validity (22 

studies). A total of 19 studies were 

finally identified published from 1985 to 

2006 and then considered for review. 

To avoid search bias, the testers 

performed independent searches and 

then disagreements were solved by 

consensus at various stages of the study. 

 

Results and main findings of the review: 

The 19 studies were on clinical 

assessment scales which are 

descriptively reported below; 

 

Neuropathy Disability Score- NDS 

(1985)
9
: 

The total score of 10 based on four tests- 

vibration perception threshold, 

temperature perception on dorsum of 

foot, pin-prick and Achilles reflex. 

Present/normal finding for first three 

tests is scored 0 and abnormal is given 1. 

The fourth test- Achilles reflex in 

addition has present with reinforcement 

scored 1 and abnormal/ absent is given 

score of 2. a score of greater than 3/10 

indicates the presence of neuropathy 

which would be associated with 

profound disability. 

 

Neuropathy Symptom Profile- 

NSP(1986)
10

: 

NSP is a true-or-false questionnaire with 

several hundred questions about 

symptoms encountered in peripheral 

neuropathy, to be scored by optical 

reader and computer. Responses were 

grouped into scales called "Neuropathy," 

"Weakness," "Sensory," "Autonomic," 

and subsets of these. 

 

Diabetic Neuropathy Symptom- DNS 

score (1988)
11

: 

Patients were to be questioned regarding 

the presence or otherwise of symptoms, 

either positive or negative suggesting the 

presence of neuropathy. The 

questionnaire was the DNS score which 

was an adapted version of the earlier 

version- Neuropathy symptom score 

(NSS). The questions should be 

answered “yes” (positive- 1 point) if a 

symptom occurred more times a week 

during the last 2 weeks or “no” 

(negative- no point) if did not. The four 

questions were; Symptoms of 

unsteadiness in walking; burning/aching 

pain or tenderness of legs and feet; 

pricking sensations in legs and feet; and 

numbness in legs and feet. Score ranged 

from 0 to 4, where 0 indicated absence 

of polyneuropathy and 1-4 points 

indicated presence of polyneuropathy. 
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Michigan Neuropathy Screening 

Instrument- MNSI (1994)
12

: 

MNSI has two parts- history and 

physical examination findings. The 

history part of MNSI questionnaire is 

self-administered by the patient. 

Responses are added to obtain the total 

score. Responses of “yes” to items 1-3, 

5-6, 8-9, 11-12, 14-15 are each counted 

as one point. A “no” response on items 7 

and 13 counts as 1 point. Item #4 is a 

measure of impaired circulation and item 

#10 is a measure of general asthenia and 

are not included in scoring. To decrease 

the potential for bias, all scoring 

information was eliminated from the 

patient version. The clinician‟s portion 

based on physical examination consisted 

of the sum of scores varying from 0 to 1 

for each abnormality revealed in foot 

appearance, Achilles reflexes presence 

and vibratory threshold (VPT) by tuning 

fork  and monofilament testing.  

 

Neuropathic pain scale- NPS (1997)
13

: 

The NPS begins with an introduction 

that describes how people often 

experience pain sensations differently, 

and how pain unpleasantness differs 

from pain intensity. After the 

introduction, the NPS asks respondents 

to rate the severity of each of 10 pain 

domains by using 0 to 10 numeric rating 

scales, where 0 _ “no pain” or “not 

[sensation/item]” and 10 _ “the most 

[descriptor] pain sensation imaginable.” 

The NPS items can be scored 

individually (to help identify a “profile” 

associated with a specific diagnosis or of 

the effects of a treatment on pain 

qualities) or can be combined into 

composite scores to determine the 

effects of treatments on pain quality 

overall. Because the quality of specific 

pain sensations can be distinguished 

from pain location (eg, deep, surface), 

the 6 NPS pain quality items (sharp, hot, 

dull, cold, sensitive, itchy) were 

combined into single composite measure 

of overall pain quality (NPS6) to help 

estimate changes after treatment on such 

a measure. In addition, a total NPS score 

(NPS10) created by averaging responses 

to all of the NPS items was computed to 

help explain the significant interaction 

and main effects that emerged from the 

analyses.   

 

Neuropathy Impairment Score (NIS) 

and NIS (LL)-(1997)
14

: 

The Neuropathy Impairment Score (NIS) 

was obtained by evaluating a standard 

group of muscles for weakness: 1, 25% 

weak; 2, 50% weak; 3, 75% weak; 3.25, 

movement against gravity; 3.5, 

movement with gravity eliminated; 3.75, 

muscle flicker without movement; and 4, 

paralyzed. A standard group of muscle 

stretch reflexes were graded as normal, 

0; decreased, 1; or absent, 2. Touch-

pressure, vibration, joint position and 

motion, and pinprick were graded on 

index finger and great toe as normal, 0; 

decreased, 1; or absent, 2. For evaluating 

the NIS for the lower limbs (NIS(LL)), 

only neurologic abnormalities of the 

lower limb were to be tallied. 
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Michigan Diabetic Neuropathy Score- 

MDNS,(1998)
15

: 

MNSI scores together with quantitative 

neurological examination and 

electrophysiological evaluation 

constitute the MDNS score.  

 

Verbal neuropathy screening score 

(1998)
16

: 

The University of Texas Subjective 

Peripheral Neuropathy verbal 

questionnaire included 4 queries to 

identify the presence of burning, 

formication, numbness, and paresthesias: 

Do your feet ever feel numb? Do your 

feet ever tingle, as if electricity were 

traveling into your foot? Do your feet 

ever feel as if insects were crawling on 

them? Do your feet ever burn? A 

positive answer to any 1 of the 4 verbal 

questions constituted 1 point. A negative 

answer constituted 0 points. 

 

Total Neuropathy Scale TNS and m-

TNSr (1999)
17

: 

The scale has ten items each of which 

are scored on a five-point grading scale. 

The items include sensory symptoms, 

motor symptoms, autonomic symptoms, 

pin prick sensibility, vibration 

sensibility, deep tendon reflexes, muscle 

strength, vibration sensation with tuning 

fork  % upper limit of normal, sural 

nerve sensory action potential % lower 

limit of normal, and common peroneal 

nerve compound muscle action potential 

% lower limit of normal. Total score 

ranges thus from 0 (normal) to 40 

(abnormal). A score of ≥ 5 indicated the 

presence of significant neuropathy. The 

scale can also be used to detect changes 

with interventions as a prognostic 

measure. Modified 5-Item Total 

Neuropathy Scale- reduced (m-TNSr) 

version included five items from the 

original scale- sensory symptoms, pin 

sensibility, vibration sensibility, deep 

tendon reflexes and muscle strength 

scores thus making scores to range from 

0 to 20. A higher score indicated severe 

neuropathy.  

 

Diabetic Neuropathy Examination 

(DNE) score (2000)
18

: 

This score was based on a thorough 

neurological examination, similar to its 

earlier version- the Neuropathy 

Disability Score (NDS). The DNE score 

consisted of eight items , two testing 

muscle strength, one tendon reflex, and 

five sensations. The maximum score is 

16. A score of > 3 points is considered 

abnormal.  

Muscle strength- quadriceps femoris, 

tibialis anterior, ankle reflex, pinprick 

sensitivity, touch sensitivity, vibration 

perception, and joint position sensation. 

Only the right leg and foot are tested. 

The scores for each item include 0- 

normal and 1- mild/moderate deficit; 

muscle strength: MRC scale 3-4; reflex: 

decreased but present; sensation: 

decreased but present, and 2- severely 

disturbed/ absent; reflex- absent; 

sensation- absent. Maximum score was 

16 points. A score of > 3 indicated 

presence of polyneuropathy.  
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Leeds Assessment of Neuropathic 

Signs and Symptoms- LANSS 

(2001)
19

:  

Leeds Assessment of Neuropathic 

Symptoms and Signs Scale, which 

consists of five questions (pins and 

needles, red skin, sensitive skin, electric 

shock pain, burning pain,) and two 

clinical examination tests (allodynia, pin 

prick threshold) with cut off score of 12 

or above out of a total score 24 

indicating neuropathic pain with a 

sensitivity of 79% and specificity of 

100% for identifying neuropathic pain.   

 

Diabetic Neuropathy Symptom Score 

(2002)
20

: 

The DNS score has the following items: 

(i) unsteadiness in walking, (ii) pain, 

burning or aching at legs or feet, (iii) 

prickling sensations in legs or feet, and 

(iv) numbness in legs or feet. Presence is 

scored 1, absence 0, maximum score 4 

points. 0- absence of polyneuropathy and 

1-4 indicated presence of 

polyneuropathy. 

 

Neuropathy-specific quality of life 

NeuroQoL (2002)
21

: 

The scale is a self-report measure which 

questions the presence and frequency of 

symptoms in the past 4 weeks. The first 

part has seven questions each of which 

are scored on a 5-point likert scale from 

“all the time” to “never.” Each question 

is also accompanied with three options 

for bothersomeness (very much; some 

bother; none). The second part has on 

quality of perceived symptoms. The 

third part is for weakness, unsteadiness 

in standing and gait. The fourth part is 

on influence on work situations and 

finally on social influence and self-

perceived quality of life. 

 

Neuropathic pain questionnaire 

(2003)
22

- 

Neuropathic pain questionnaire consists 

of 32 items, for each of which patients 

are asked to rate their pain numerically 

from zero to hundred with anchors at 

either ends similar to visual analogue 

scale. The total discriminant function 

score at or above zero strongly indicates 

neuropathic pain. 

 

Neuropathic pain questionnaire (short 

form): (2003)
23

-  

Neuropathic pain questionnaire (short 

form) was developed by the same 

authors with three items which were 

item subsets of the original neuropathic 

pain questionnaire which included 

tingling, numbness and increased pain 

due to touch,  again with total 

discriminant score at zero or above for 

neuropathic pain. 

 

Neuropathic pain symptom inventory- 

NPSI (2004)
24

: 

NPSI assessed four distinct dimensions 

of neuropathic pain as a self 

administered questionnaire consisting of 

four distinct dimensions of neuropathic 

pain: spontaneous ongoing pain (6 

items), spontaneous paroxysmal pain (4 

items), evoked pain (4 items) and 

paresthesia/dysesthesia (4 items). Each 

item was to be scored from zero to ten 
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numerical scale. Total score thus ranges 

from 0 to 180. 

 

Brief Pain Inventory for Diabetic 

Peripheral Neuropathy- BPI-DPN 

(2005)
25

:  

A version of the BPI modified 

specifically for use in assessing DPNP 

(BPI-DPN) was recently validated. 

Sensitivity using worst pain was 58% 

and specificity was 79%. The BPI-DPN 

uses 4 questions to assess pain severity 

(worst pain, least pain, average pain, and 

pain now) and 7 items to assess 

interference with daily life (general 

activity, mood, walking ability, normal 

work, relations with others, sleep, and 

enjoyment of life). Each question uses 

an 11-point scale (0 indicating no pain or 

effect to 10 indicating worst pain 

imaginable or completely interferes) and 

asks patients specifically about pain 

related to their diabetes during the past 

24 hours. Item scores from 0 to 3 

suggest mild pain or interference, 

whereas scores from 4 to 6 suggest 

moderate effect and those 7 or higher 

suggest severe pain or interference. 

 

Neuropathic pain diagnostic 

questionnaire- DN4 (2005)
26

: 

Neuropathic pain Diagnostic 

Questionnaire (DN4) consists of two 

questions (I and II) which were based on 

the interview of the patient and two 

questions (III and IV) were based on a 

standardized clinical examination. 

Question 1 has five items related to 

description of pain, question 2 has four 

items related to paresthesia or 

dysesthesia, question 3 has four items 

related to sensory deficits and; question 

4 has four items related to evoked pain.  

 

 

S- LANSS Score (2005)
27

:  

This scale is a self-report measure which 

includes an initial numerical pain rating 

scale for “how bad is your pain” 

followed by pins and needles (0-5); 

colour changes (0-5); hypersensitivity to 

touch (0-3); electrical-shock sensation 

(0-2); burning sensation (0-1); response 

to gentle rubbing (0-5); and, response to 

gentle pressure (0-3). Total score ranges 

from 0 to 24 where a score ≥ 12 

indicated presence of neuropathic pain. 

 

Patient Interpretation of Neuropathy 

questionnaire- PIN-Q (2006)
28

: 

The PIN questionnaire is a 44- item draft 

instrument which covered patients‟ 1) 

common-sense misperceptions about the 

nature of foot complications and their 

efforts to merge these beliefs with the 

practitioner‟s diagnosis of DPN (illness 

identity), 2) levels of understanding of 

the causal links between DPN and foot 

ulceration and the self-care– and/or 

health care provider–related blame for 

the development of neuropathy/foot 

ulceration (causes), 3) perceptions of 

temporal unpredictability of foot 

ulceration (acute timeline), 4) foot self-

care efficacy beliefs and the perceptions 

that health care providers can prevent 

foot ulcers (controllability), 5) 

anticipation of foot ulceration and/or 

amputation (potential consequences), 

and 6) worry about these consequences 
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and anger directed at health care 

providers stemming from a perceived 

lack of a clear explanation about 

neuropathy and perceived lack of 

compassion (emotions). Responses to 

each statement were scored on a 5-point 

Likert scale (1 _ strongly disagree, 2 _ 

disagree, 

3_uncertain, 4_agree, and 5_strongly 

agree). 

 

Discussion 

The review is a clinically and 

scientifically applicable of its kind for 

use both by clinicians and researchers 

involved with patients of painful diabetic 

peripheral neuropathy. Many of the 

scales are to be filled by patients
10-13,16,20-

27
 of which some of the scales study 

pain
13,22,23,26

 and its nature
10-12,16,24,27

, 

whereas some others study the activity 

limitations
25

, and other study the impact 

on life-issues
21,28

; while some other 

scales are filled by clinicians
9,14,15,17-19

. 

These scales are simple to understand, 

cost-effective, easy to administer and 

less-time consuming. In addition they 

are accurate and the scores are 

repeatable between testers and between 

test repetitions. Thus they form an 

invaluable part of clinical practice and 

research. Use of objective outcome 

measures not only improves 

documentation which the insurance 

payers demand but also improves inter-

professional communication in a 

multidisciplinary rehabilitation. Some of 

the potential limitations of this review 

were the lack of meta-analysis of the 

tools and quality scoring of the 

diagnostic tools mentioned. Future 

research could be on developing a 

comprehensive clinical assessment tool 

to assess multifaceted impact of painful 

diabetic peripheral neuropathy on pain, 

activity limitation, clinical examination 

findings and psychosocial issues. 

We described the available clinical 

assessment scales for the most common 

yet most underestimated complication of 

the global epidemic which is further 

expected to rise due to our habits and 

lifestyle. The mentioned scales were 

previously studied for their diagnostic 

accuracy and responsiveness to change 

and hence they can be used by all health 

professionals involved in the treatment 

and/or research in patients with painful 

diabetic peripheral neuropathy. 

 

Acknowledgments 

The authors wish to acknowledge 

the developers of the scales and tools for 

granting permission to use the tools, and 

for developing and validating clinically 

and scientifically useful measures which 

can be used both for diagnosis and 

prognosis in patients with painful 

diabetic peripheral neuropathy. 

 

Disclosures 

This review was performed as part of 

review of literature for Doctoral thesis 

(PhD) of the first author. 

 

References 

1. World Health Organization. 

Definition, Diagnosis and 

Classification of Diabetes 

Mellitus and its Complications - 



Research and Review 

 

            11                                               International Journal of Current Research and Review  www.ijcrr.com  

                                                        Vol. 02 issue 5 May 2010 

 

Part 1: Diagnosis and 

Classification of Diabetes 

Mellitus. Report of a WHO 

Consultation. Geneva, 1999. 

2. Wild S, Roglic G, Green J, 

Sicree R, King H. Global 

prevalence of diabetes- estimates 

for the year 2000 and projections 

for 2030. Diabetes Care 2004; 

27:1047-1053. 

3. Bell DSH. Current status of 

diabetes treatment. Southern 

Medical Journal 2002; 95: 24-29.  

4. Deshpande AD, Harris-Hayes M, 

Schootman M. Epidemiology of 

diabetes and diabetes-related 

complications. Physical Therapy 

2008; 88: 1254-1264. 

5. Wheeler S, Singh N, Boyko EJ. 

The epidemiology of diabetic 

neuropathy. In. Veves A, Malik 

R. Eds. Diabetic Neuropathy: 

Clinical Management. Second 

edition, 2007, Springer. 

6. Horowitz SH. Diabetic 

neuropathy. Clinical 

Orthopaedics and Related 

Research 1993; 296: 78-85. 

7. Fernando D. Diabetic 

neuropathy: clinical features and 

natural history. International 

Journal of Diabetes in 

Developing Countries 1995; 15: 

55-60. 

8. Argoff CE, Cole BE, Fishbain 

DA, Irving GA. Diabetic 

peripheral neuropathic pain- 

clinical and quality of life issues. 

Mayo Clinic Proceedings 2006; 

81(4, suppl): s3-s11. 

9. Dyck PJ, Karnes JI, Daube J, 

O'Brien P, Service FJ. Clinical 

and neurological criteria for the 

diagnosis and staging of diabetic 

polyneuropathy. Brain 

1985;108:861-80.  

10. Dyck PJ, Karnes J, O‟Brien PC, 

Swanson CJ. Neuropathy 

symptom profile in health, motor 

neuron disease, diabetic 

neuropathy and amyloidosis. 

Neurology 1986;53:1660-1664. 

11. Dyck PJ. Detection, 

characterization and staging of 

polyneuropathy assessed in 

diabetics. Muscle Nerve 

1988;11:21-32. 

12. Feldman EL, Stevens MJ, 

Thomas PK, Brown MB, Canal 

N, Greene DA: Practical two-

step quantitative clinical and 

electrophysiological assessment 

for the diagnosis and staging of 

diabetic neuropathy. Diabetes 

Care 1994;17:1281–1289.  

13. Galer BS, Jensen MP. 

Development and preliminary 

validation of a pain measure 

specific to neuropathic pain: The 

Neuropathic Pain Scale. 

Neurology 1997; 48: 332-338. 

14. Dyck PJ, Davies JL, Litchy WJ, 

O‟Brien PC. Longitudinal 

assessment of diabetic 

polyneuropathy using a 

composite score in the Rochester 

Diabetic Neuropathy Study 

cohort. Neurology 1997;49:229-

239. 

http://www.ijddc.com/article.asp?issn=0973-3930;year=2005;volume=25;issue=1;spage=30;epage=33;aulast=Dutta#ft4


Research and Review 

 

            12                                               International Journal of Current Research and Review  www.ijcrr.com  

                                                        Vol. 02 issue 5 May 2010 

 

15. Lunetta M, Le Moib R, Grassob 

G, Sangiorgiob L. A simplified 

diagnostic test for ambulatory 

screening of peripheral diabetic 

neuropathy. Diabetes Research 

and Clinical Practice 

1998;39:165-172. 

16. Armstrong DG, Lavery LA, Vela 

SA; Quebedeaux TL, Fleischli 

JG. Choosing a Practical 

Screening Instrument to Identify 

Patients at Risk for Diabetic Foot 

Ulceration. Archives of Internal 

Medicine 1998; 158: 289-292.  

17. Cornblath DR, Chaudhry V, 

Carter K, Lee D, Seysedadr M, 

Miernicki M, Joh T. Total 

neuropathy score: validation and 

reliability study. Neurology 

1999;53:1660-1664. 

18. Meijer JW, van Sonderen E, 

Blaauwwikel EE, Smit AJ, 

Groothoff JW, Eisma WH, Links 

TP. Diabetic Neuropathy 

Examination: a hierarchial 

scoring system to diagnose distal 

polyneuropathy in diabetes. 

Diabetes Care 2000; 23:750-753. 

19. Bennett M. The LANSS pain 

scale: the Leeds assessment of 

neuropathic symptoms and signs. 

Pain 2001;92:147-157. 

20. Meijer JW, Smit AJ, van 

Sonderen E, Groothoff JW, 

Eisma WH, Links TP. Symptom 

scoring systems to diagnose 

distal polyneuropathy in 

diabetes: the Diabetic 

Neuropathy Symptom Score. 

Diabetic Medicine 2002;19:962-

965. 

21. Vileikyte L, Peyrot M, Bundy C, 

Rubin RR, Leventhal H, Mora P, 

Shaw JE, Baker P, Boulton AJM. 

The development and validation 

of a neuropathy and foot ulcer-

specific quality of life 

instrument. Diabetes Care 

2003;26:2549-2555. 

22. Krause SJ, Backonja MM. 

Development of a neuropathic 

pain questionnaire. The Clinical 

Journal of Pain 2003;19:306-314. 

23. Backonja MM, Krause SJ. 

Neuropathic pain questionnaire- 

short form. The Clinical Journal 

of Pain 2003;19:315-316. 

24. Bouhassira D, Attal N, 

Fermanian J, Alchaar H, Gautron 

M, Masquelier E et al. 

Development and validation of 

the neuropathic pain symptom 

inventory. Pain 2004 ;108 :248-

257. 

25. Zelman DC, Gore M, Dukes E, 

Tai KS, Brandenburg N. 

Validation of a modified version 

of the brief pain inventory for 

painful diabetic peripheral 

neuropathy. J Pain Symptom 

Manage. 2005; 29: 401-410. 

26. Bouhassira D, Attal N, Alchaar 

H, Boureau F, Brochet B, 

Bruxelle J et al. Comparison of 

pain syndromes associated with 

nervous or somatic lesions and 

development of a new 

neuropathic pain diagnostic 



Research and Review 

 

            13                                               International Journal of Current Research and Review  www.ijcrr.com  

                                                        Vol. 02 issue 5 May 2010 

 

questionnaire (DN4). Pain 2005; 

114:29-36. 

27. Bennett MI, Smith BH, Torrance 

N, Potter J. The S-LANSS score 

for identifying pain of 

predominantly neuropathic 

origin: validation for use in 

clinical and postal research. The 

Journal of Pain 2005:149-158. 

28. Vileikyte L, Gonzalez JS, 

Leventhal H, Peyrot MF, Rubin 

RR, Garrow A, Ulbrecht JS, 

Cavanagh PR, Boulton AJM. 

Patient interpretation of 

neuropathy questionnaire- an 

instrument for assessment of 

cognitive and emotional factors 

associated with foot self-care. 

Diabetes Care 2006;29:2617-

2624. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


