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Purpose: To psychometrically evaluate painDETECT, a patient-reported screening question-

naire for neuropathic pain (NeP), for discriminating among sensory pain symptoms (burning, 

tingling/prickling, light touching, sudden pain attacks/electric shock-type pain, cold/heat, 

numbness, and slight pressure).

Methods: The seven-item version of painDETECT provides an overall score that targets only 

sensory symptoms, while the nine-item version adds responses on two items to the overall 

score, covering pain course pattern and pain radiation. Both versions have relevance in terms 

of characterizing broad NeP. The nine- and seven-item versions of painDETECT were admin-

istered to subjects with confirmed NeP across six conditions identified during office visits to 

US community-based physicians. Responses on the sensory symptom items were dichotomized 

into “at least moderate” (ie, moderate, strongly, very strongly) relative to the combined other 

responses (never, hardly noticed, slightly). Logistic regression of dichotomized variables on 

the total painDETECT score provided probabilities of experiencing each symptom across the 

range of painDETECT scores.

Results: Both painDETECT versions discriminated among the symptoms with similar prob-

abilities across the score ranges. Using these data, the probability of moderately experiencing 

each pain sensory item was estimated for a particular score, providing a pain profile. Additionally, 

the likelihood of experiencing each sensation was determined for a discrete increase in score, ie, 

the odds of at least a moderate sensation of burning (versus less than a moderate sensation) was 

1.29 for a 1-point increase, 3.52 for a 5-point increase, and 12.42 for every 10-point increase 

in the nine-item painDETECT score.

Conclusion: painDETECT differentiates pain profiles across the range of scores such that, for 

a particular score, the probability of experiencing at least a moderate sensation of each symptom 

was determined and compared. These results can help characterize NeP symptomatology, enrich 

interpretation of painDETECT scores, and provide a basis for individualizing NeP management.

Keywords: neuropathic pain, painDETECT, sensory symptoms, pain profile, interpretation, 

patient-reported outcomes

Introduction
Management of patients with neuropathic pain (NeP) remains challenging despite 

the development of treatment guidelines1,2 and the availability of several drug classes 

that have demonstrated efficacy, albeit sometimes variable, for relief of NeP;3 only 

30% of patients with NeP respond to approved therapies.4 Part of the challenge may 

result from the heterogeneity of NeP and the lack of pain profiling,3 since presenta-
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tion of the sensory pain symptoms vary and patients can 

be characterized by different symptomatic pain profiles or 

phenotypes.5–8 

Indeed, quantitative sensory testing (QST) has been 

suggested to be able to identify phenotypic subtypes based 

on the underlying pathophysiologic mechanisms.9,10 QST is 

often used for confirmation of a NeP diagnosis, but its use in 

a real-world clinical setting for identification of phenotypes 

may be impractical because of the length of time required 

for administration.

Thus, there remains a need for identifying and under-

standing these phenotypes, since they not only represent 

different underlying pathophysiologic mechanisms of NeP6,11 

but also appear to result in differential response to treat-

ment,12,13 emphasizing the need for individualized treatment. 

While the concept of individualized treatment for NeP based 

on pain profile presentation is not new, it has been gaining 

support in the clinical literature.3,14,15 Additionally, it has been 

suggested that NeP clinical trials classify patients based on 

these sensory phenotypes rather than on the cause of the pain 

(ie, NeP condition),3 such that a particular treatment could 

then be evaluated in a population more homogeneous with 

regard to the underlying pain symptomatology.

Determination of the presence of NeP is critical for making 

treatment decisions in patients with chronic pain. The recogni-

tion that NeP symptom profiles can be distinguished from those 

of nociceptive pain with regard to both qualitative and spatial 

characteristics16 provided the basis for development of several 

screening measures to facilitate differentiation of patients likely 

to have NeP from those with pain of nociceptive origin.17 The 

nine-item painDETECT is a validated patient-reported ques-

tionnaire that consists of seven pain sensory symptom items, 

one pain course pattern item, and one pain radiation item.18 

painDETECT has a score range from –1 to 38 that is used for 

classifying pain as NeP (score ≥19), nociceptive (score ≤12), 

or unclear (scores 13–18). A seven-item version consisting of 

only the sensory symptoms is also available with a score range 

from 0 to 35. While both versions are relevant and useful for 

characterizing broad NeP, the seven-item version only reports 

on sensory symptoms in the overall score, whereas the nine-

item version expands the assessment by contributing responses 

on pain course pattern and pain radiation to the overall score.  

Psychometric evaluation has shown that painDETECT 

can identify NeP across a range of conditions19 and can also 

distinguish among mild, moderate, and severe levels of aver-

age pain20 as well as map the relationship between NeP and 

health status.21 It has also been shown previously that discrete 

subgroups of NeP patients can be identified who are charac-

terized by specific symptom clusters as assessed based on the 

painDETECT sensory symptoms.10 However, the ability of 

painDETECT to differentiate among these sensory symptoms 

has not been explored. Therefore, the purpose of this analy-

sis was to further expand on the measurement properties of 

painDETECT by psychometrically evaluating its ability to 

discriminate among the seven pain sensory symptoms and, in 

doing so, enriching the interpretation of what painDETECT 

scores represent. Such discrimination and interpretation may 

enhance phenotype profiling based on total score, which can 

be used for individualizing NeP management.

Methods
Adults (≥18 years old) with confirmed NeP across six condi-

tions were identified during office visits at 33 community-

based physician practices across the US between September 

2011 and June 2012 as part of a study on the patient-reported 

burden of NeP.22  The NeP conditions included painful dia-

betic peripheral neuropathy, human immunodeficiency virus-

related peripheral NeP, post-trauma/postsurgical NeP, spinal 

cord injury-related NeP, chronic low back pain with NeP, and 

small fiber neuropathy. Subjects were also required to have 

had the diagnosis for at least 6 months prior to enrollment, 

be managed by the physician’s practice for at least 6 months, 

and experienced NeP symptoms for at least 3 months prior to 

enrollment. The study was approved by a central institutional 

review board (Concordia Clinical Research, Cedar Knolls, 

NJ, USA), and all data collection and analysis were compliant 

with the Health Insurance Portability and Accountability Act. 

All participants provided written informed consent.

Subjects who agreed to participate in the burden of ill-

ness study were administered a battery of questionnaires 

that included painDETECT, which was not used as a screen-

ing instrument since all subjects were required to have a 

physician-confirmed NeP diagnosis. painDETECT rates 

the presence of the seven sensory symptom items (burning, 

tingling/prickling, light touching, sudden pain attacks/electric 

shock-type pain, cold/heat, numbness, and slight pressure) on a 

Likert-type scale from “never” to “very strongly”. For the 

current analysis, the responses were dichotomized into “at 

least moderate” (ie, moderate, strongly, and very strongly), 

which is an unfavorable outcome, relative to the combined 

other responses (never, hardly noticed, slightly) that can be 

considered more favorable outcomes. This binary response 

was then regressed on the total painDETECT score using 

logistic regression to provide probabilities of at least mod-

erately experiencing each symptom across the range of 

painDETECT scores. 
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Table 1 Demographic and clinical characteristics

Characteristic Value (N=624)

Age (years), mean (SD) 55.5 (13.7)
Sex, n (%)
Male 346 (55.4)
Female 278 (44.6)
Race, n (%)
American Indian or Alaska Native 9 (1.4)
Asian 5 (0.8)
Black or African-American 100 (16.0)
White 448 (71.8)
Multiracial 11 (1.8)
Other 40 (6.4)
Missing 11 (1.8)
Time since NeP diagnosis (months), mean (SD) 93.9 (81.8)
Number of comorbid conditions 3.2 (2.1)
painDETECT score, mean (SD)a

Nine-item version 20.4 (7.1)  
Seven-item version 19.2 (6.8)

Note: apainDETECT scores were available for 606 subjects for the nine-item 
version and 615 subjects for the seven-item version.
Abbreviations: SD, standard deviation; NeP, neuropathic pain.

The regression was intended to enable characterization 

of the symptom profiles that can be expected at different 

painDETECT scores, providing a map of associations 

among the symptoms and a narrative understanding of how 

painDETECT scores relate to their constituent sensory 

symptoms. Additionally, odds ratios (ORs) and their 95% 

confidence intervals (95% CIs) for experiencing at least a 

moderate sensation were determined for discrete increases 

in painDETECT score.

All analyses were performed using SAS version 9.2 (SAS 

Institute Inc., Cary, NC, USA).

Results
A total of 624 subjects were enrolled in the study and, as 

previously reported,22 subjects were primarily White (71.8%), 

with a slightly higher proportion of males (55.4%), and a 

mean (standard deviation) age of 55.5 (13.7) years (Table 1). 

painDETECT scores were available for 606 of these subjects, 

and no differences were noted between those who completed 

painDETECT and those who did not.

The ability to discriminate among the sensory pain symp-

toms was observed on the nine-item (Figure 1) and seven-item 

(Figure 2) painDETECT, and the probabilities of experienc-

ing at least a moderate sensation for each of the sensory items 

were generally similar on the two versions. For each version, 

clusters of symptoms with similar probabilities of at least a 

moderate sensation were observed (Figures 1 and 2). In one 

cluster, light touching and cold/heat appeared to jointly have 
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Figure 1 Probability of experiencing at least a moderate sensation by painDETECT score on the nine-item version.

a lower such probability across the score range than the other 

symptoms. The cluster of burning, numbness, and tingling/

prickling generally had the highest probabilities of a tangible 

sensation. There was also a distinct mutual separation of pain 

attacks and slight pressure as well as separation of these from 

the other symptoms, with the latter showing the greatest 

separation relative to the other symptoms.

From the curves, NeP symptom profiles can be character-

ized based on the likelihood (probability) of experiencing at 
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Figure 2 Probability of experiencing at least a moderate sensation by painDETECT score on the seven-item version.

Table 2 Pain symptom probability profiles for painDETECT total score by five-point intervals

Pain sensory symptom Probability of at least a moderate sensation by total score (%)

5 10 15 20 25 30 35

Nine item
Burning 14.4 34.5 62.2 83.8 94.2 98.1 99.4
Numbness 14.7 32.5 57.4 79.0 91.3 96.7 98.8
Tingling/prickling 7.5 26.3 61.0 87.2 96.8 99.2 99.8
Sudden pain attacks/electric shock-type pain 7.9 21.3 4.6 73.0 89.5 96.4 98.8
Slight pressure 4.6 12.4 29.2 54.6 77.9 91.1 96.8
Light touching 0.6 2.4 9.0 28.4 61.6 86.6 96.3
Cold/heat 0.5 1.9 7.4 24.3 56.3 83.8 95.4

Seven item
Burning 14.4 37.2 67.6 88.0 96.3 98.9 99.7
Numbness 14.9 35.0 62.4 83.6 94.0 98.0 99.3
Tingling/prickling 7.7 29.5 68.0 91.5 98.2 99.6 99.9
Sudden pain attacks/electric shock-type pain 8.2 23.6 51.6 78.7 92.8 97.8 99.4
Slight pressure 5.1 14.4 34.2 61.7 83.3 93.9 98.0
Light touching 0.5 2.5 10.7 36.2 72.8 92.7 98.4
Cold/heat 0.6 2.3 9.4 31.1 66.1 89.4 97.3

least a moderate sensation on each pain sensory item for a 

particular score on both the nine-item version and the seven-

item version of painDETECT (Table 2). The pain symptom 

profile for a nine-item painDETECT score of 10 shows that 

the likelihood of experiencing at least a moderate sensation 

was 34.5% for burning, 32.5% numbness, 26.3% for tingling/

prickling, 21.3% pain attacks, 12.4% slight pressure, 2.4% 

light touching, and 1.9% cold/heat (Table 2). Similarly, for 

a nine-item painDETECT score of 20, the likelihood of 

experiencing at least a moderate sensation was 87.2% for 

tingling/prickling, 83.8% burning, 79.0% numbness, 73.0% 

pain attacks, 54.6% slight pressure, 28.4% light touching, 

and 24.3% cold/heat.

As shown in Table 3, the odds of experiencing a tangible 

sensation (at least moderate) can also be estimated for total 

painDETECT score increases of 1, 5, and 10 points. For 

instance, the OR for a burning sensation was 1.29 (95% 

CI 1.23, 1.35) for any 1-point increase on the seven-item 

painDETECT (eg, from 2 to 3 or from 26 to 27), indicating 

that the odds of experiencing at least a moderate sensation 

of burning is 1.29 times as likely for every 1-point increase 

in the total score, with corresponding increases of 3.52 for 
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 Table 3 Odds ratios of experiencing at least a moderate sensation for increases in painDETECT score

Pain sensory symptom Odds ratio estimate (95% confidence interval)

1-point increase 5-point increase 10-point increase

Nine item
Burning 1.26 (1.21, 1.31) 3.13 (2.56, 3.90) 9.79 (6.53, 15.23)
Numbness 1.23 (1.18, 1.28) 2.79 (2.32, 3.41) 7.79 (5.39, 11.62)
Tingling/prickling 1.34 (1.28, 1.42) 4.38 (3.42, 5.77) 19.18 (11.68, 33.27)
Sudden pain attacks/electric shock-type pain 1.26 (1.21, 1.31) 3.16 (2.61, 3.90) 9.99 (6.79, 15.18)
Slight pressure 1.24 (1.20, 1.29) 2.92 (2.44, 3.54) 8.53 (5.97, 12.56)
Light touching 1.32 (1.27, 1.39) 4.04 (3.23, 5.16) 16.32 (10.45, 26.60)
Cold/heat 1.32 (1.26, 1.39) 4.02 (3.21, 5.15) 16.17 (10.32, 26.51)

Seven item
Burning 1.29 (1.23, 1.35) 3.52 (2.83, 4.48) 12.42 (8.01, 20.08)
Numbness 1.25 (1.20, 1.31) 3.08 (2.53, 3.82) 9.50 (6.39, 14.60)
Tingling/prickling 1.38 (1.31, 1.47) 5.06 (3.86, 6.84) 25.60 (14.91, 46.80)
Sudden pain attacks/electric shock-type pain 1.28 (1.23, 1.34) 3.47 (2.82, 4.34) 12.02 (7.97, 18.82)
Slight pressure 1.25 (1.21, 1.31) 3.10 (2.57, 3.80) 9.62 (6.62, 14.42)
Light touching 1.36 (1.30, 1.44) 4.72 (3.71, 6.17) 22.31 (13.74, 38.03)

Cold/heat 1.34 (1.28, 1.41) 4.33 (3.43, 5.60) 18.76 (11.74, 31.36)

any 5-point increase (eg, 15 to 20 or 23 to 28) and 12.42 for 

any 10-point increase (10 to 20 or 14 to 24).

Discussion
painDETECT, which was originally developed as a screen-

ing measure for NeP, has been shown to have application 

for the broader characterization of NeP.19–21 This analysis 

further enriches the interpretation of painDETECT scores 

by using a content-based approach to map the total painDE-

TECT scores to the probability of the presence of each of 

the sensory pain symptoms. Using a content-based approach, 

which incorporates the individual items along with their 

response categories internal to the measure itself, provides 

an understanding of the meaning of different scores on the 

measure.23 The results of this content-based interpretation 

not only indicate that painDETECT adequately differentiates 

among the seven sensory symptoms but it can also describe 

symptom profiles across the range of scores on both the nine-

item and seven-item versions. Furthermore, calculated ORs 

predict the likelihood of the presence of tangible individual 

symptoms for increases in scores such as 1, 5, and 10 points.

The ability of painDETECT to characterize sensory 

symptom profiles supports previous studies that also sug-

gested differentiation among phenotypes using the painDE-

TECT sensory symptoms for identifying patient subgroups 

according to the presence of symptom clusters.5,10,24 While 

those clusters appeared to be generally consistent across the 

NeP conditions, cluster frequency varied based on the NeP 

condition. Similarly, both the identification of symptom clus-

ters and differences in cluster frequency across conditions 

have been described using another NeP questionnaire (the 

Neuropathic Pain Symptom Inventory25).7 

In contrast to those studies, which used cluster analy-

sis to identify patterns of questionnaire scores to describe 

the subgroups, the current analysis provides probabilistic 

estimates regarding the likelihood of the individual sensory 

symptoms across the range of painDETECT scores, enabling 

characterization of the sensory profile for individual patients 

using a single metric and thereby enhancing interpretation of 

painDETECT scores. The practical advantage of this is that 

it represents a relatively quick and easy method that can be 

used in the clinical setting to determine a profile for facilitat-

ing individualized management strategies.

Clusters were also observed in the current analysis 

based on symptoms that appeared to map with similar 

probabilities across the score range. Although a sensory 

symptom may potentially arise from different pathways,11 

the clustering likely reflects, at least in part, the type of 

mechanism generating the pain. For example, the clus-

ters of light touching and cold/heat, which only have 

a >50% probability at scores >23, are both considered 

stimulus-evoked positive sensory symptoms. Likewise, 

burning and tingling/prickling, which are among the most 

characteristic sensory symptoms experienced by patients 

with NeP, are both spontaneous sensory symptoms. These 

two symptoms had a >50% probability at lower (ie, more 

favorable) painDETECT scores than any of the other 

symptoms except numbness, which is a stimulus-evoked 

negative sensory symptom that clustered with burning and 

tingling/prickling.
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Limitations
Limitations of this study include potential selection bias since 

the results were based on questionnaires as part of a burden-

of-illness survey, and subjects who agreed to participate may 

have had characteristics that would have resulted in different 

responses relative to those who declined participation. The 

impact of selection bias, however, is expected to be minimal, 

since 606 subjects of 624 sampled (97.1%) completed the 

painDETECT questionnaire. This analysis could also be criti-

cized for using a heterogeneous NeP population consisting of 

six different conditions that may have different frequencies 

of the sensory profiles. Nevertheless, painDETECT has been 

shown to be a psychometrically valid measure across NeP 

conditions,19 and it is also likely that differences in symptom 

profiles are clinically more relevant than the conditions result-

ing in the NeP.6,7 Furthermore, the purpose of this analysis 

was to determine the ability of painDETECT to discriminate 

among the sensory symptoms regardless of the etiology, and 

to provide interpretation of individual painDETECT scores 

across a broad range of scores and NeP conditions.

Conclusion
This analysis expands the ability of painDETECT to character-

ize NeP by mapping and interpreting the total score to the prob-

ability of at least a moderate chance of experiencing a tangible 

sensation for each of the seven sensory symptom components 

of painDETECT.  Both the nine-item and seven-item versions 

of painDETECT can be used to determine and compare the 

symptom profiles as well as to estimate the odds of experienc-

ing tangible symptoms over discrete increases in painDETECT 

scores. These profiles provide a starting point for individualizing 

NeP management based on the sensory symptoms that may 

be expected to be present for a particular painDETECT score. 

Additionally, this ability to distinguish symptom profiles, when 

combined with the other properties of painDETECT, suggests 

that this measure enables a broad characterization of NeP.
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