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Abstract The aim of this study was to validate the Italian
version of the Neuropathic Pain Symptom Inventory (NPSI)
in patients with neuropathic pain due to peripheral nerve
diseases, and also to evaluate the validity of a new NPSI
score: a frequency weighted NPSI score (NPSI-FW). First,
the original version of the NPSI was translated into Italian.
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Then the validity and reliability of the Italian NPSI (I-NPSI)
were tested in 392 Italian patients consecutively referred to
16 Italian outpatient services for peripheral nerve diseases,
by correlating the I-NPSI scores with other pain scales. The
repeatability and responsiveness were assessed. A signifi-
cant correlation between the I-NPSI scores and all the other
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pain measures was seen. Reproducibility and responsiveness
were good. Our study shows the validity of the I-NPSI and
demonstrates its reliability for assessing neuropathic pain in
patients with peripheral nerve diseases. The I-NPSI scores
represent reliable measurements to assess neuropathic
symptoms and effectiveness of treatment on them.

Keywords Questionnaire - Validation - Neuropathic
pain - Pain - Patient-oriented - Peripheral nervous system

Introduction

Patient-oriented measures using self-administered ques-
tionnaires have added a new dimension to clinical outcome
evaluation [1-3]. The most commonly used tools to assess
the patient’s perspective are self-administered question-
naires. Pain is a subjective condition that cannot be
objectively measured; for this reason self patient-perspec-
tive is fundamental.

Neuropathic Pain Symptom Inventory (NPSI) was
designed to evaluate the different symptoms of neuropathic
pain [4]. The original study showed that NPSI allows dis-
crimination and quantification of five distinct clinically
relevant dimensions of neuropathic pain, and that it is able
to measure changes due to treatment. The self-administered
questionnaires must be subjected to a thorough validation
process to evaluate their reliability and validity [5]. Thus,
for the purpose of using the NPSI as outcome measure in
multi-center international studies, this questionnaire must
be translated and culturally adapted in order to enable its
use with different language groups and in different coun-
tries. It must then be validated against the original version.
The cross-cultural adaptation guidelines described by
Guillemin et al. [5] are widely accepted and used for the
translation and adaptation of questionnaires. We followed
these guidelines for the trans-cultural adaptation and vali-
dation of the Italian version of the NPSI. The second aim of
the study was to evaluate the validity of a new NPSI score
assessing the temporal pattern of pain.

Patients and methods

In accordance with previously published guidelines [5] we
submitted the NPSI questionnaire to the validation process
after translation and cultural adaptation for use in an Italian
speaking population. The steps for validation are described
as follows:

Translation

A professional English—-French translator, whose first lan-
guage is Italian, initially translated the original (French) and
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English NPSI into Italian. Two physicians, whose first lan-
guage is Italian, made another translation from the English
and French versions into Italian. As recommended by
Guillemin et al. [5], a back-translation into English and
French was then performed, in order to check for inconsis-
tencies with the original text.

The Italian version of the NPSI (I-NPSI) was analyzed
for Italian cultural characteristics and no inconsistencies
were observed.

Patients

The final version of the questionnaire was administered to 392
Italian patients (men/women 218/174; mean age 58.8, range
16-89) with peripheral nerve diseases referring to 16 Italian
neurological centers. Peripheral nerve disease diagnosis was
based on clinical features supported by neurophysiology
study, neuroimaging, and blood tests according to clinician’s
indication. Essential clinical diagnostic criteria were the
presence of sensory or motor deficits with a radicular, tron-
cular or distally symmetric distribution and reduced, or
absent deep tendon reflexes. Neurophysiological studies
helped define the presence of radiculopathies, entrapment
neuropathies, mononeuritis multiplex, polyneuropathies, or
plexopathies. Neuroimaging often supported the radiculop-
athy findings. History of alcohol abuse or exposition to
neurotoxic drugs (e.g. chemotherapies) was carefully inves-
tigated. The presence of diabetes or impaired glucose
intolerance, together with the most common causes of neur-
opathies was recorded. Antibody to peripheral nerve antigens
helped to identify autoimmune neuropathies. Based on clin-
ical, neurophysiological, and biochemical data, the patients
were classified as affected by in different types of peripheral
nervous system involvement, as summarized in Table 2.

Inclusion criteria were consecutive patients clinically
affected by a diffuse or focal damage of peripheral nervous
system, regardless of pain. Exclusion criteria were pain not
due to peripheral nerve diseases (e.g. bone metastasis,
arthritis), cognitive impairment (Mini Mental State <24),
age less than 16 years and psychiatric disorders. Pain med-
ications did not represent an exclusion criterion. The
following clinical data were collected: age, gender, clinical
history (specially focused on pain), diagnosis, drugs, and
duration of pain (if present). I-NPSI items for which patients
requested help and the mean duration for filling in the
questionnaire were collected. Table 1 shows the character-
istics of the Italian and original patient populations included
in the study by Bouhassira et al. [4]. Table 2 shows the
diagnosis of the enrolled population.

Outcome tools

NPSI includes 12 items: ten descriptors of the different
symptoms and two items for assessing the duration of
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Table 1 Descriptive statistics of Italian and French patient populations

Parameter Italian population French P value
n =392 population n = 176

Men/women 218/174 97/79 NS

Mean age (range) 58.8 (16-89) (SD: 15.7) 55 (20-85) NSP

Mean duration of pain, months (range) 29.5 (1-360) (SD: 44.3) 70 (6-420)* <0.0001°

Mean pain intensity (VAS) (range) 37.2 (0-100) (SD: 29.3) 65 (30-100)* <0.0001°

SD standard deviation, P P value, NS non significant

* The inclusion criterion was the presence of pain with VAS at least >30

® ¢ test assuming that the SD of French population is the same of Italian population because it is not provided in the original study

Table 2 Etiology of peripheral nerve involvement

Percentage
Non-diabetic polyneuropathy 51.8
Diabetic polyneuropathy 13.4
Entrapment 12.1
Radiculopathies 8.3
Neuropathies multiplex 6.4
Traumatic nerve injury 6.2
Other 1.8

spontaneous ongoing and paroxysmal pain. A total intensity
score is calculated as the sum of the scores of the ten
descriptors and five subscores (Table 3) that are calculated
through the mean scores of the items belonging to each of the
five factors identified in the factor analysis. In the original
version of the NPSI the two items for assessing temporal
pattern of pain are not included in the final score. We propose
to include these items in the final score, obtaining a fre-
quency weighted score (NPSI-FW); note that, because of the
original temporal items structure, contrary to the other
scores, the best situation is 0 and the worst is 5.

The Italian version of the NPSI is presented in
“Appendix”.

The following outcome measures for construction
validity were adopted:

e Douleur Neuropathique 4 (DN4) and ID pain in order to
distinguish between the presence and absence of
neuropathic pain [6, 7].

e Visual Analog Scale (VAS) in order to score entity of
pain in the last 24 h [8].

For the VAS, we asked the patients to mark the level of
their pain on a 100-mm line marked at one end as “no
pain” and at the other as “worst pain imaginable”.

DN4 is a clinician-administered questionnaire consisting
of ten items: seven items concern the quality of pain, are
obtained by interviewing the patients, whereas three items
are based on clinical examination and analyze the presence
or absence of touch or pinprick hypoesthesia and tactile

allodynia. A score of 1 is given to each positive item and a
score of 0 to each negative item. Scores >4/10 are con-
sidered indicative of neuropathic pain.

ID pain is a six-item self-questionnaire whose score
ranges from O to 5 with higher scores corresponding to
neuropathic pain or mixed pain with neuropathic compo-
nent. The presence of pain limited to the joints (that is
nociceptive pain) is scored minus 1.

All the questionnaires were scored as recommended by
the developers [4, 6-8].

DN4 was filled in by the examiner; ID pain and I-NPSI,
being self-administered questionnaires, were filled in by
the patient.

Help in filling in questionnaires was provided when
requested by the patients (e.g. visual problems, etc.).
Problems in understanding some questions were recorded.

I-NPSI was filled in by the patient at the end of the
clinical visit. However the result of clinical examination
was not reported to the patient until I-NPSI was completed,
to avoid bias.

The test-retest reliability was assessed in a subgroup of
25 clinically stable patients by administering the same
protocol (DN4, ID pain, and I-NPSI), by the same exam-
iner, after 3—-5 days. Sensitivity to change was assessed in
32 patients whose symptoms changed after treatment,
by administering the same protocol (DN4, ID pain, and
I-NPSI), by the same examiner, after 3—6 weeks.

Statistical analysis

Demographic features and I-NPSI scores found in our
sample of patients were compared with those of the study
by Buohassira et al. [4], by one sample 7 test.

We used the Spearman’s rank correlation coefficient for
the correlation of I-NPSI score and subscores with VAS,
ID pain, and DN4 (STAT-SOFT, OK, USA).

The test—retest reliability was tested by the Spearman—
Browns test. To assess the sensitivity to change, we ana-
lyzed the correlation between changes of the I-NPSI scores
and changes of the other measures (VAS, ID pain, DN4) by
the Spearman’s rank correlation coefficient. In the original
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Table 3 Pain scores according to the used measurements (NPSI,
VAS, DN4, and ID pain)

Mean Min Max  Standard
value value deviation
Ql 2.5 0 100 3.1
Q2 2.0 0 100 2.7
Q3 2.1 0 100 2.7
Q4 3.1 0 50 1.6
Q5 22 0 100 3.0
Q6 1.3 0 100 25
Q7 4.0 0 50 13
Q8 1.6 0 100 2.7
Q9 2.0 0 100 29
Q10 1.4 0 100 2.6
Q11 2.7 0 100 3.0
Ql12 4.2 0 100 34
Burning (superficial)spontaneous 2.5 0 100 3.1
pain

Pressing (deep)spontaneous pain 2.1 0 100 25
Paroxysmal pain 1.8 0 90 23
Evoked pain 1.7 0 10.0 22
Paresthesia/dysesthesia 3.5 0 100 28
I-NPSI total score 11.5 0 417 93
FW-NPSI 24 0 5 2.0
VAS (mm) 37.2 0 100.0 29.3
DN4 1-1 0.4 0 1.0 05
DN4 1-2 0.2 0 1.0 04
DN4 1-3 0.4 0 1.0 05
DN4 24 0.7 0 1.0 05
DN4 2-5 0.5 0 1.0 05
DN4 2-6 0.6 0 1.0 05
DN4 2-7 0.1 0 1.0 03
DN4 3-8 0.6 0 1.0 05
DN4 3-9 0.4 0 1.0 05
DN4 4-10 0.2 0 1.0 04
Total score DN4 4.2 0 10.0 2.7
ID pain

Pins and needles 0.6 0 1.0 05
Hot/burning 0.6 0 1.0 05
Numb 0.7 0 1.0 05
Electric shocks 0.5 0 1.0 05
Touch of clothing 0.3 0 1.0 04
Joint 0.1 0 1.0 04
Total score ID Pain 24 -1 50 15

work by Bouhassira et al. factor analysis was performed to
determine whether the ten items of the scale could be
summarized into independent factors representing different
dimensions of neuropathic pain: that was the way the five
clinical dimensions were obtained. We performed a con-
firmatory factor analysis (that is an extension of factor
analysis sometimes tested as a follow-up to the factor
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analysis procedure). In this case it was used to evaluate if,
also in the Italian version, the subgroups identified in the
original study were not redundant.

A P value <0.05 was considered significant.

Results

No significant difference on age and gender was found
between the Italian and the French patient groups (Table 1).

Translation of the NPSI to Italian was accomplished and
the back-translation to Italian corresponded to the original
French and English versions. The mean duration for filling
in the questionnaire was 6.5 + 3.8 min (range 2-20) and it
correlated with age (P < 0.0006, R 0.18). With every
additional 10 years of age, the time for filling in the
questionnaire increased by 1.8 min (R 0.18). Rarely,
questions needed explanations (Q4 7 times, Q2 and Q12
6 times, and Q8 5 times).

Mean values, range, and standard deviations of VAS,
DN4 and ID pain scores are reported in Table 3. As shown
in Table 4, I-NPSI scores significantly correlated with
the other pain scores. Table 5 shows the data concerning
the relationship between changes to assess responsiveness:
the NPSI changes significantly correlated with DN4, VAS,
and ID pain changes. The test—retest reliability evaluation
showed a high agreement between the I-NPSI scores of the
two visits (P = 0.001).

Concerning the confirmatory factor analysis, each of the
five dimensions of the NPSI corresponds to a relevant
clinical component dimension of neuropathic pain and no
redundancy was observed.

Discussion

During the last decade, patient-oriented questionnaires have
gained great importance as outcome measures. These self-
administered questionnaires are nowadays considered a
necessary outcome measure for clinical trials and also in
everyday clinical practice [9]. This is obviously, particularly
true for pain assessment, where objective measurements are
lacking.

Emerging evidence points to the importance of multi-
center studies with sufficient sample size to allow reliable
statistical analysis [10]. Thus, to increase the statistical
power of clinical and research studies and to allow meta-
analysis, the use of culturally equivalent standardized
questionnaires as outcome measures is necessary. To enable
the use of these questionnaires in languages and countries
different from the ones in which they were developed, it is
necessary to adapt them to the language and culture in which
they are intended to be used.
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Table 4 Construct validity: relationship between NPSI scores and VAS, DN4, and ID pain

VAS DN4 ID pain ID pain ID pain ID pain  ID pain ID pain subscore ID pain
total score  subscore pins subscore subscore  subscore touch of clothing subscore
and needles  hot/burning numb electric shocks Joint
Burning P<E-15 P<E-15 P<E-15 P=00001 P<E-15 0.0006 NS P <E-5 NS
(superficial)
Spontaneous pain R=05 R=06 R=05 R=02 R=0.7 R=02 R=03
Pressing (deep) P <E-15 P<E-15 P=0.0004 P=0.04 P =0.0003 NS NS P =0.02 NS
Spontaneous pain R=05 R=04 R=02 R =0.1 R=02 R =0.1
Paroxysmal pain P <E-15 P<E-15 P<E-10 NS P =0.03 NS P <E-15 NS NS
R=05 R=05 R=04 R=0.1 R=0.6
Evoked pain P<E-15 P<E-15 P<E-15 P =0.00006 P <E-6 0.0001 P =0.03 P <E-15 NS
R=05 R=06 R=05 R=02 R=03 R=02 R=01 R=0.6
Paresthesia/ P<E-15 P<E-15 P<E-15 P<E-15 P =0.0004 P<E-15 P=0.001 P = 0.0003 NS
dysesthesia  p_06 R=07 R=06 R=05 R=02 R=06 R=02 R=02
I-NPSI total score P <E-15 P<E-15 P<E-15 P<E-8 P<E-15 P<E8 P<E-7 P <E-10 NS
R=08 R=08 R=06 R=03 R=05 R=03 R=03 R=04
FW-NPSI P <E-15 P<E-15 P=0.0005 P=0.02 P =0.0006 NS NS P =0.01 NS
R=-06 R=-05 R=-02 R=-0.1 R=-02 R=-0.1
R Spearman rank correlation, P P value, NS non significant
Z}?::)nl;ei &‘:;ﬁ?;?:gpd:l‘:gfsn DELTA VAS DELTA DN4 DELTA ID pain
the NPSI scores and changes of  peyyy pyming (superficial) NS P = 0.001 P =3Ell
the other subjective pain .
measures Spontaneous pain R =05 R =09
Delta pressing (deep)spontaneous pain NS NS NS
Delta paroxysmal pain P = 0.004 P =0.01 NS
R=05 R=04
Delta evoked pain P =0.003 P = 0.0001 NS
R=05 R=-0.6
Delta paresthesia/dysesthesia NS P =0.002 P = 0.000006
R=05 R=07
Delta I-NPSI total score NS P = 0.003 P = 0.000002
R=05 R=0.7
FW-NPSI NS P =0.002 P =0.002
R=05 R=07

Being the study performed in a selected sample of
patients with peripheral nervous system impairment, the
results demonstrated that the Italian version of NPSI is
valid and reliable to quantify neuropathic pain in patients
with peripheral nerve diseases, and it is sensitive to chan-
ges due to treatment.

We used a methodology different from the one adopted by
Bouhassira et al.: while they enrolled only patients with pain,
we recruited consecutive patients regardless of the presence/
absence of pain in order to verify if in patients without pain
the NPSI would provide negative results. Moreover, we
related the NPSI results to two different scales assessing
neuropathic pain (while they used only a generic pain
measure, the VAS). Interestingly, total I-NPSI score and
subscores were not related to joint pain as measured by ID
pain, since this domain concerns nociceptive involvement
and not neuropathic involvement. Hence, although NPSI was

not developed to discriminate between nociceptive and
neuropathic pain, it may provide useful results for charac-
terisation of pain/information on the characteristics of the
pain. Our approach was able to show that I-NPSI is pain-
specific (negative in case of absence of pain) and specific for
neuropathic pain (higher correlations with the scales
assessing neuropathic symptoms).

The time needed to fill-in the questionnaire as well as
the correlation between the I-NPSI and VAS results
obtained in our study were very similar to those reported in
the original study.

The ability to detect symptom changes is crucial both for
clinical practice and for clinical trial. NPSI questionnaire, the
first validated tool to assess neuropathic pain in Italian lan-
guage, provides clinicians with sub-categories of symptoms
that are very useful, not only to better characterize neuro-
pathic pain, but also to measure the response to therapy.
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The new scores assessing temporal pattern of pain,
NPSI-FW, showed high reliability having the same
behavior as the other NPSI scores. Because the reduction of
the frequency of pain episodes, besides the reduction of the
pain intensity, is a goal of the therapy, this score may be
useful to evaluate the efficacy of the therapy.

In conclusion, I-NPSI proved to have equivalent eval-
uation capacities in Italian population with peripheral
nervous system involvement to the original one and NPSI-
FW may represent an additional score that further improves
the usefulness of NPSI.
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Appendix I: Italian version of NPSI

Lei soffre di un dolore dovuto a un incidente o a una malattia del sistema nervoso. Questo dolore puo
essere di diversi tipi. Lei potrebbe provare un dolore spontaneo, ad esempio un dolore in assenza di
qualsiasi stimolazione, che potrebbe essere continuo o manifestarsi sotto forma di brevi attacchi di
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dolore. Potrebbe anche provare un dolore provocato o accentuato dallo sfioramento, dalla pressione o dal
contatto della parte dolorante con il freddo. Lei puo provare uno o pit tipi di dolore. Questo questionario
¢ stato costruito per aiutare il suo medico a valutare e curare meglio i diversi tipi di dolore che prova.

Vorremmo sapere se ha dolore spontaneo, cio¢ dolore in assenza di stimolazioni. Per ciascuna delle
seguenti domande, la preghiamo di scegliere il numero che descrive meglio [’intensita media del dolore
spontaneo che ha provato nelle ultime 24 ore. Scelga il numero 0 se non ha provato questo tipo di dolore
(faccia un cerchietto attorno a un solo numero).

Q1. Il dolore assomiglia a una sensazione di bruciore?

Nessuna 0 1 2 3 4 5 6 7 8 9 10
sensazione

La peggiore
sensazione di bruciore

di bruciore che si possa immaginare

Q2. Il dolore assomiglia ad una stretta?

Nessuna o 1 2 3 4 5 6 7 8 9 10
stretta

La stretta piu forte che
si possa immaginare

Q3. Il dolore assomiglia a una sensazione di compressione?

Nessuna 0 1 2 3 4 5 6 7 8 9 10
sensazione
di compressione

La peggiore
sensazione di compressione
che si possa immaginare

Q4. Nelle ultime 24 ore, il dolore spontaneo ¢ stato presente:
Scelga la risposta che descrive meglio il suo caso.

In continuazione
Da8al2ore
Da4 a7 ore
Dala3ore

(|
(|
(|
|
Meno di 1 ora (I

Vorremmo sapere se ha brevi attacchi di dolore. Per ciascuna delle seguenti domande, la preghiamo di
scegliere il numero che descrive meglio !’intensita media dei suoi attacchi di dolore nelle ultime 24 ore.
Scelga il numero 0 se non ha provato questo tipo di dolore (faccia un cerchietto attorno a un solo
numero).

Q5. Il dolore ¢ simile a delle scosse elettriche?

Nessun o 1 2 3 4 5 6 7 8 9 10
dolore simile

Il peggiore
dolore simile a

a scosse elettriche scosse elettriche che si possa
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immaginare

Q6. 11 dolore & simile a una pugnalata?

Nessun O 1 2 3 4 5 6 7 8 9 10 11 peggiore

dolore simile dolore simile a
a una pugnalata una pugnalata che si possa
immaginare

Q7. Nelle ultime 24 ore, quanti di questi attacchi di dolore ha avuto?

Scelga la risposta che descrive meglio il suo caso.

Piu di 20 (I

Dalla?20 (.

Da6al0 [
|
|

Dala5s
Nessun attacco di dolore

Vorremmo sapere se avverte dolore provocato o accentuato dallo sfioramento, dalla pressione o dal
contatto della parte dolorante con il freddo o con il caldo. Per ciascuna delle seguenti domande, la
preghiamo di scegliere il numero che descrive meglio !’intensita media del dolore provocato nelle ultime
24 ore. Scelga il numero O se non ha provato questo tipo di dolore (faccia un cerchietto attorno a un solo
numero).

Q8. Il dolore ¢ provocato o accentuato dallo sfioramento della parte dolorante?

Nessun O 1 2 3 4 5 6 7 8 9 10 Il peggiore dolore
dolore che si possa immaginare

Q0. 11 suo dolore ¢ provocato o accentuato dalla pressione sulla parte dolorante?

Nessun o 1 2 3 4 5 6 7 8 9 10 Il peggiore dolore
dolore che si possa immaginare

Q10. Il dolore & provocato o accentuato dal contatto della parte dolorante con il freddo?

Nessun o 1 2 3 4 5 6 7 8 9 10 Il peggiore dolore
dolore che si possa immaginare

Vorremmo sapere se ha delle sensazioni insolite nella parte dolorante. Per ciascuna delle seguenti
domande, la preghiamo di scegliere il numero che descrive meglio [’intensita media delle sensazioni
insolite nelle ultime 24 ore. Scelga il numero 0 se non ha avuto questo tipo di sensazione.

Q11. Ha una sensazione di aghi o spilli?
Nessuna O 1 2 3 4 S5 6 7 8 9 10 Lapeggiore

sensazione sensazione di
di aghi o spilli aghi o spilli che si possa
immaginare

Q12. Avverte un formicolio?

Nessun O 1 2 3 4 5 6 7 8 9 10 Il peggiore formicolio

formicolio che si possa immaginare
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