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Validation of Pain Severity Assessment using
the PainDETECT Questionnaire

Abstract

Background: The PainDETECT Questionnaire (PD-Q) is a screening tool for
Neuropathic Pain (NeP). A cut-off value of > 13 indicates the possibility of NeP
components. The PD-Q score seems to reliably distinguish the severity of NeP;
however, it has not yet been validated whether changes of the PD-Q score can
follow changes of pain severity assessed using an 11-point Numerical Rating Scale
(NRS).

Methods: Sixty patients diagnosed with NeP answered the PD-Q, NRS, and
Neuropathic Pain Symptom Inventory (NPSI). We analyzed correlations among
them by using the Pearson correlation test. Another 49 patients with NeP
answered the PD-Q and NRS twice, with the second survey being conducted 8
weeks after the first survey. Correlations were analyzed between the %decrease
of PD-Q and NRS scores. In both experiments, the participants were divided into
two groups according to the PD-Q score (cut-off value of 13). For these groups, we
also analyzed the correlations.

Results: The PD-Q showed fair to moderate correlation with the NRS and NPSI.
The PD-Q could linearly track changes of the NRS. Analyses of subsets revealed
that patients with PD-Q scores 2 13 showed similar correlations, whereas those
with PD-Q scores <13 did not.

Conclusion: Despite the limited number of patients included, our findings suggest
that the PD-Q can be suitable for assessing and tracking pain severity in patients
with NeP at least in common clinical settings. Sufficient attention should be paid
when using the PD-Q as an outcome measure for patients with a low PD-Q score.
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Introduction

The International Association for the Study of Pain (IASP) defines
Neuropathic Pain (NeP) as “pain arising as a direct consequence
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of a lesion or disease affecting the somatosensory system” [1].
NeP has certain characteristics that set it apart from nociceptive
pain. For example, patients with nociceptive pain caused by
cancer consistently characterize their pain as heavy, lacerating,
and suffocating, while patients with NeP tend to describe their
pain as aching, throbbing, numb, and miserable [2]. Further, such
quality of pain can indicate response to therapy. We previously
demonstrated that the two categories of NeP characteristics
(superficial-pain descriptions [burning, tingling, piercing, etc.) and
deep-somatic descriptions (squeezing, cramp-like, twisting, etc.))

are differently alleviated by mirror visual feedback treatment [3].
Thus, the quality of pain is useful for interpreting the underlying
pathophysiological mechanism(s) of pain.

A variety of measurements and questionnaires are used to
evaluate pain as objectively as possible. NeP does not possess
distinct pathognomonic features, and hence, screening tools
are needed that use the most characteristic symptoms and
signs of NeP for proper identification and treatment of patients.
Currently, several simple and reliable questionnaires are available
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for screening NeP components [4], which support the earlier
detection and appropriate treatment of this disease. Among
these questionnaires, the PainDETECT Questionnaire (PD-Q),
developed by German pain researchers in 2004, can successfully
perform subgrouping of patients to classify the profile of
individual pain-related sensory abnormalities [5,6]. It has been
translated and validated in multiple languages, including Japanese
[7]. These translated PD-Qs generally demonstrate fair to good
criterion-related validity with an 11-point numerical rating scale
(NRS) for pain intensity, excellent internal consistency, and high
reliability with significance for patients with NeP. Many drug
studies have reported the change of the PD-Q symptom intensity
and its scores over time. Some studies have reported the PD-Q
score and used it to identify patients with NeP components at
baseline [8-11]. Other studies have used the PD-Q to assess the
response of NeP components to therapy [12,13]. These studies
showed that the PD-Q score significantly improved at the end
of the treatment period. The PD-Q seems to reliably distinguish
the severity of pain in patients with NeP [14]; however, it has
not yet been validated whether the changes of the PD-Q score
can follow changes of pain severity assessed using the NRS in
both the high and low PD-Q score subsets. In fact, one of the
largest longitudinal observational studies on a drug treatment
demonstrated significant improvement in NRS scores but not in
the PD-Q scores [15]. In the present study, we examined whether
the PD-Q score reflected pain intensity and could be used to track
the course of pain symptoms over time in both patients with NeP
components (i.e., PD-Q score > 13) and without NeP components
(i.e., PD-Q score <13).

Materials and Methods

Experiment 1

Subjects: The study protocol was approved by the institutional
review board of the University of Tokyo Hospital and adhered to
the guidelines of the Helsinki Declaration.

Sixty patients referred to the outpatient clinic of the Department
of Anesthesiology and Pain Relief Center at The University of
Tokyo Hospital was eligible for participation in this study. The
inclusion criteria were as follows: (i) diagnosed with NeP by
their attending pain specialist as per guidelines established by
the IASP Neuropathic Pain Special-Interest-Group [16]; (ii) mean
pain intensity in the past month (recorded at inclusion) of >
3 on an 11-point NRS (0 = no pain; 10 = worst possible pain);
(iii) pain duration of > 3 months; and (iv) age = 20 years. The
exclusion criteria were comorbid psychiatric disorders such
as schizophrenia, personality disorders, and other psychotic
disorders as defined by the ICD-10. Patients were enrolled after
they provided informed consent. They were divided into two
groups according to the PD-Q score; patients with a low PD-Q
score (<13) indicating nociceptive pain and those with a high
PD-Q score (= 13) indicating possible and likely NeP components.

The patients were asked to complete a set of questionnaires
including the PD-Q Japanese version, a three-type NRS on pain
intensity, the Japanese version of the short-form McGill Pain
Questionnaire (SF-MPQ), the Medical Outcomes Study 36-ltem
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Short-Form Health Survey (SF-36) for assessing their health-
related quality of life (QOL), and the Neuropathic Pain Symptoms
Inventory (NPSI) Japanese version for specifically assessing the
severity of NeP [17-23]. The PD-Q identifies and rates seven
pathological painqualities: burning, tinglingor pricklingsensations,
tactile and thermal allodynia, electric shock-like sensations,
numbness, and pressure-evoked pain sensation. Moreover, the
PD-Q evaluates the presence or absence of gradation of pain, pain
course pattern, and the presence or absence of radiating pain.
Pain intensity was assessed using a three-type NRS in which the
patients were asked to grade the current pain, the average pain
in the past 4 weeks, and the worst pain in the past 4 weeks on
an 11-point NRS. The SF-MPQ comprises two dimensions of pain
(i.e., sensory and affective). The total score of these dimensions
of the SF-MPQ is generally useful for assessing pain severity in
relation with the activities of daily living; however, the SF-MPQ
tends to be less sensitive than the simpler pain ratings (e.g., NRS).
The NPSI specifically assesses NeP severity, and the psychometric
validation of the Japanese version of the NPSI has already been
performed [22]. The NPSI comprises four main components (i.e.,
spontaneous pain, paroxysmal pain, evoked pain, and sensation),
which encompass 12 questions. The NPSI score is calculated
by adding the scores of these four components, with a higher
score indicating more severe NeP. The SF-36 consists of eight
subscales, namely physical functioning, role physical, bodily
pain, general health, vitality, social functioning, role emotional,
and mental health. We have previously reported that the PD-Q
and SF-36 scores demonstrate similar trends: patients with NeP
had lower physical and mental functioning than did those with
nociceptive pain [7]. For analyses, we calculated two summed
scores on the basis of these subscales: the physical component
score (PCS) and the mental component score (MCS). Lower
PCS and MCS indicate poorer health-related QOL. Each has the
same mean and standard deviation (50 and 10, respectively) in a
normal population.

To determine criterion-related validity, we calculated the
Pearson correlation coefficient between the PD-Q score and
three-type NRS score, the NPSI score, the SF-MPQ score, PCS
of SF-36, and MCS of SF-36. The following ranges are generally
accepted rankings for coefficients: 1.0-0.81 (excellent); 0.80-0.61
(very good); 0.60-0.41 (good); 0.40-0.21 (fair); and 0.2-0.0 (poor)
[24]. Demographic data of the two patient groups were analyzed
using the Mann-Whitney test and Chi-square test as appropriate.
All statistical analyses were performed using IBM SPSS Statistics
for Windows, Version 22.0 (IBM Corp., Armonk, NY, USA).

Experiment 2

Subjects: A different patient cohort with NeP (n=49) was
eligible for participation after they provided informed consent.
The inclusion and exclusion criteria were identical to those for
Experiment 1. These patients were also divided into two groups:
patients with alow PD-Qscore (<13) and patients with a high PD-Q
score (= 13). In Experiment 2, we used a simple set of the PD-Q
and three-type NRS (i.e., current pain, average pain in the past
4 weeks, and worst pain in the past 4 weeks), because previous
studies on drug treatment used these parameters as the primary
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and secondary endpoints [8-13,15]. The patients were asked
to complete them twice. The second survey was administered
to the patients at around 8 weeks after the first survey. The
attending physicians prescribed medicines at their discretion
for treating the patients through the period between the first
and second surveys. Decreases in the three-type NRS and PD-Q
scores from the first survey to the second survey were expressed
in percentage terms. To validate whether the %decrease of the
PD-Q score could track that of the NRS score, we calculated the
Pearson correlation coefficient between the %decreases of the
PD-Q score and three-type NRS score. Demographic data of the
two patient groups were analyzed using the Mann-Whitney test
and Chi-square test as appropriate. All statistical analyses were
performed using IBM SPSS Statistics for Windows, Version 22.0
(IBM Corp.).

Results
Experiment 1

The specific cause of NeP in the patients were brachial
plexus injury (n=12), radiculopathy (n=11); spinal cord injury
(n=10); post-herpetic neuralgia (n=11); diabetic, alcoholic, or
chemotherapy-induced polyneuropathy (n=6); post-amputation
phantom limb pain (n=5); complex regional pain syndrome (n=2);
carpal tunnel syndrome (n=1); trigeminal nerve injury pain (n=1);
and thalamic pain (n=1). Forty-three patients had a high PD-Q
score (2 13), and 17 had a low PD-Q score. The demographic
data of the two groups were comparable (Table 1). Despite
the difference in the PD-Q scores, the three-type NRS, SF-MPQ,
and SF-36 subscale scores were comparable between these
two patient groups. The difference in the NPSI scores reached
significance (p=0.02). Regarding criterion-related validity of the
whole dataset of patients with NeP (n=60), the total PD-Q score
exhibited statistically significant correlations with current pain
(r=0.29, p=0.03), worst pain in the past 4 weeks (r=0.36, p=0.005),
average pain in the past 4 weeks (r=0.33, p=0.009), the total NPSI
score (r=0.69, p<0.001), and the total SF-MPQ score (r=0.63,
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p<0.001). The correlation between the PD-Q score and the SF-36
subscale scores (PCS and MCS) did not reach significance (p=0.55
and 0.15, respectively). In the subset of patients (n=43) with a
high PD-Q score (> 13) that indicates neuropathic components,
the same parameters, except for current pain (p=0.38), were
significantly correlated with the PD-Q score (i.e., worst pain
in the past 4 weeks, r=0.36, p=0.02; average pain in the past 4
weeks, r=0.32, p=0.04; NPSI, r=0.53, p=0.0003; SF-MPQ, r=0.54,
p=0.0003). In addition, correlations between the PD-Q score
and the SF-36 subscale scores (PCS and MCS) were not observed
(p=0.77 and 0.20, respectively). In the other subset of patients
(n=17) with a low PD-Q score (<13), no parameters correlated
with the PD-Q score (current pain, p=0.41; worst pain in the past
4 weeks, p=0.77; average pain in the past 4 weeks, p=0.79; NPSI,
p=0.16; SF-MPQ, p=0.89; SF-36-PCS, p=0.61; SF-36-MCS, p=0.24).

Experiment 2

The specific causes of NeP in the patients were brachial plexus
injury (n=15); radiculopathy (n=11); spinal cord injury (n=5); post-
herpetic neuralgia (n=8); diabetic, alcoholic, or chemotherapy-
induced polyneuropathy (n=3); post-amputation phantom limb
pain (n=3); carpal tunnel syndrome (n=2); trigeminal nerve
injury pain (n=1); and thalamic pain (n=1). Thirty-five patients
had a high PD-Q score (= 13), and 14 had a low PD-Q score. The
demographic data of the two groups were comparable (Table 2).
Despite the significant difference in the PD-Q scores, the three-
type NRS scores were not different between these two patient
groups.

Decrease of the PD-Q score in percentage terms was significantly
associated with %decreases of current pain (r=0.31, p=0.03) and
average pain in the past 4 weeks (r=0.33, p=0.02), but showed
a tendency to be associated with a %decrease of worst pain in
the past 4 weeks (r=0.28, p=0.052) in all the patients with NeP
(n=49). These correlations were also observed in the subset of
35 patients with a high PD-Q score (= 13) (current pain, r=0.38,
p=0.03; average pain in the past 4 weeks, r=0.53, p=0.001;
worst pain in the past 4 weeks, r=0.28, p=0.098). However, the

Table 1 Demographic data of patients with neuropathic pain who participated in experiment.

All patients with

Patients with neuropathic

Patients with neuropathic

neuropathic pain  pain and PD-Q score 2 13 pain and PD-Q score <13 aalice
Age 59.3+15.2 57.3+15.1 64.2+14.8 0.13
Sex (male/female) 39/21 29/14 10/7 0.65
Height (cm) 163.7£9.9 164.3+9.4 162.0+11.1 0.99
Body weight (kg) 63.8+17.5 66.2 £ 17.5 57.7+16.3 0.23
PD-Q 18.2+6.2 21.2+45 10.6+1.7 0.001
Current pain 6.5+23 6.9+2.0 55+2.7 0.62
NRS Worst pain in the past 4 weeks 8.3+1.7 8.5+1.6 7616 0.33
Average pain in the past 4 weeks 6.7+2.0 7.0+1.9 6.0+2.2 0.24
NPSI 42+22 5.0+1.9 24+1.6 0.02
SF-MPQ 17.7+8.9 20.3+8.6 11.2+6.1 0.23
SF-36 Physical component score 27.3+16.5 26.4 £ 16.1 29.5+17.7 0.95
Mental component score 41.3+11.9 40.2+11.2 44.1+13.4 0.95
Data were presented as mean + standard deviation.
PD-Q = painDETECT questionnaire; NRS = numerical rating scale (an 11-point numerical rating scale on pain intensity); NPSI = Neuropathic Pain
Symptom Inventory; SF-MPQ = McGill Pain Questionnaire short-form; SF-36 = Medical Outcomes Study 36-item Short-Form Health Survey.
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Table 2 Demographic data of patients with neuropathic pain who participated in experiment 2.

All patients with Patients with neuropathic pain Patients with neuropathic pain and

neuropathic pain and PD-Q score 2 13 PD-Q score < 13 (R
Age 58.2+15.1 56.0 + 13.2 63.7+18.4 0.09
Sex (male/female) 35/14 26/9 09/5 0.49
Height (cm) 164.5 £+ 8.9 165.9 + 8.9 160.8 + 8.2 0.05
Body weight (kg) 62.2 £13.7 63.6 +14.8 58.8+9.9 0.25
PD-Q 18.5+7.4 21.8+5.8 10.1+2.2 <0.001
Current pain 5721 59+1.9 54+25 0.52
NRS Worst pain in the past 4 weeks 8.2+1.6 83116 8.0+1.6 0.52
Average pain in the past 4 weeks 6.1+1.7 6.1+1.7 6.0+1.8 0.7
Data were presented as mean + standard deviation.
PD-Q = painDETECT questionnaire; NRS = numerical rating scale (an 11-point numerical rating scale on pain intensity).
*Data of the two subsets of patients were compared using the Mann-Whitney test or Chi-square test.

other subset of 14 patients with a low PD-Q score (<13) did not
demonstrate any correlations among the PD-Q and three-type
NRS scores (current pain, p=0.14; average pain in the past 4
weeks, p=0.88; and worst pain in the past 4 weeks, p=0.21).

Discussion

The results of the present study revealed at least fair to moderate
validity for assessing NeP severity by using the PD-Q. Our
findings were consistent with those of a previous study in which
the patients with NeP were stratified into three pain severity
groups according to the Brief Pain Inventory Short-Form (i.e.,
mild, moderate, and severe), and the average PD-Q scores of
the three groups increased in a step-wise manner [14]. Further,
the present study revealed that changes of the PD-Q score can
follow changes of pain severity assessed using the NRS over time.
Therefore, we can conclude that the PD-Q score reliably reflects
the severity of pain in patients with NeP.

Analyzing subsets of patients with NeP illustrated the importance
of paying attention to the PD-Q score when evaluating NeP
severity by using the PD-Q. Patients with a high PD-Q score (= 13)
demonstrated the validity of severity assessment using the PD-
Q, and their PD-Q scores tracked the course of pain symptoms
over time. However, a small fraction of patients who had a low
PD-Q score (<13) did not demonstrate such validity. Previous
longitudinal studies on drug treatment used the PD-Q score as one
of the inclusion criteria (i.e., score > 13) to identify patients with
NeP components [8-11], and these studies successfully revealed
that the experimental drug showed significant improvements
in the NRS as well as the PD-Q scores. Different from these
studies, a small prospective open-label study [13] used the
PD-Q in addition to the NRS to evaluate cancer pain severity.
That study included 46% patients without NeP components on
the basis of their PD-Q scores (i.e., <13). The experimental drug
improved the NRS scores significantly, but the results regarding
the PD-Q scores were not reported. Another open-label study on
patients with NeP [15] used the PD-Q not only to identify NeP
components (consequently, 18.3% of the patients had low PD-Q
scores [<13]) but also to evaluate its severity. However, that
study also did not present the results of the PD-Q scores over
time, because completion of the PD-Q was optional in that study.
To our best knowledge, no data are available to suggest that the

PD-Q can appropriately reflect the severity of pain in patients
with a low PD-Q score (<13). At least, our present findings
indicated that the PD-Q in patients with a low PD-Q score should
be applied cautiously when strictly assessing and tracking pain
severity in clinical trials. This might be possibly supported by a
previous finding that the PD-Q score was less sensitive to reflect
pain severity and the analgesic effect of an experimental drug
in patients with a PD-Q score between 13 and 18 than in those
with a much higher PD-Q score (= 19) [10]. Moreover, supporting
evidence comes from another previous finding that patients with
a much higher PD-Q score (= 19) showed a larger effect size of
clinically meaningful improvements in all SF-12 subscale scores
used for assessing an experimental drug, but patients with a
PD-Q score between 13 and 18 showed improvements in limited
SF-12 subscale scores [8]. We previously reported that a higher
PD-Q score reflects stronger impairments of patients’ mental and
physical states in both patients with neuropathic and nociceptive
pain [7]. However, in our present study, the PD-Q score showed
such tendency, but did not linearly correlate with the SF-
36 subscale scores not only in patients with a low PD-Q score
(<13) but also in those with a high PD-Q score (= 13). Previous
epidemiological studies have revealed that patients with a
higher PD-Q score demonstrated worse health-related QOL, but
these studies did not necessarily confirm the linear correlation
between the PD-Q score and impairments of the health-related
QOL [25-27]. Therefore, the PD-Q should not serve as a surrogate
for assessing the health-related QOL in some circumstances
requiring its strict assessment, such as in clinical trials.

The PD-Q is an easy-to-administer patient self-reported
instrument for detecting NeP components without the necessity
of limited clinical examinations. Our findings suggest that the
PD-Q can be suitable for assessing and tracking pain severity in
patients with NeP at least in common clinical settings. However,
clinicians and clinical researchers should pay sufficient attention
when using the PD-Q as an outcome measure in clinical trials.
In particular, it would not be accurate to use the PD-Q score
to assess the pain severity among patients with NeP and a low
PD-Q score (<13). This study was retrospectively analyzed for
exploratory purposes in a limited number of participants. Our
findings should be confirmed in prospective studies with a larger
number of participants.

4 This article is available in: http://anaesthesia-painmedicine.imedpub.com/archive.php
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