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Abstract
Study design Multicentric prospective psychometric study.
Objective To provide a translation of the International Spinal Cord Injury Pain Basic Data Set (ISCIPBDS) for Italian
persons and to evaluate the interrater reliability of the translated version.
Setting Ten Italian rehabilitation centres specialized in spinal injury care.
Methods The initial translation was performed by two medical doctors who had an in-depth knowledge of spinal cord injury
(SCI), and then a back translation (from Italian to English) was given to an accredited agency. Sixty-six participants with
SCI (53 men, 13 women; mean ± SD age: 53.4 ± 16.0 years) were evaluated by means of the Italian version of the
ISCIPBDS by two different examiners. Intraclass correlation coefficient (ICC) or Cohen’s Kappa (ĸ) was calculated to test
the interrater agreement for the test−retest cases.
Results All 66 participants had at least one pain problem and 34% of them had only one type of pain. A good interrater
agreement was obtained in terms of number of pain (ICC= 0.781), type of pain (ĸ= 0.683), pain intensity (ICC= 0.798),
correspondence of pain localization (ĸ= 0.750), and the value of the pain interference in day-to-day activities, overall mood
and night’s sleep (ICC= 0.827, ICC= 0.861 and ICC= 0.724, respectively). Eventually a prominent prevalence of neu-
ropathic pain was recorded (64% from the first examiner and 62% from the second one).
Conclusions The authors propose the Italian version of ISCIPBDS that can be used for research and clinical evaluation of
pain in SCI persons; it shows a significant interrater reliability.

Introduction

A global-incident rate is estimated at 23 traumatic spinal
cord injury (SCI) cases per million (almost 180,000 cases
per annum). Regional data are available from North

America (40 per million), Western Europe (16 per million)
and Australia (15 per million) [1].

Among first-year survivors, overall 40-year survival rates
were 47 and 62% for persons with tetraplegia and para-
plegia, respectively [2].

Chronic pain is common after SCI and it is a consider-
able problem for most of the SCI patients, who often declare
one or more types of chronic pain [3–8]. This aspect can
significantly impact on functional ability, mood, indepen-
dence, psychological well-being, life satisfaction and qual-
ity of life of persons with SCI [9–14].

Two kinds of pain are known: nociceptive and neuropathic.
They present quite different clinical aspects and recognize
different neuro-physiopathological origin: the former is a
physiological response to nociceptors stimulation and it has a
defensive function, the latter is an abnormal sensation due to
pathological activation of the nervous system caused by
neurological lesions; spontaneous action potentials of per-
ipheral nerve fibres contribute to the neuropathic pain [15, 16].
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The neuropathic pain is the most common type of
chronic pain in SCI people, and it is usually felt at or below
the level of the injury [17].

Pain information records in a standardized way are useful
for clinical treatment decisions concerning the pain condi-
tion and for evaluating the clinical outcomes of treatments
in a consistent manner. Moreover, using comparable sets of
clinical outcome measures would facilitate research colla-
boration between clinical centres and this consequently
would increase efficiency of pain treatments. Then, the use
of standardized sets of outcomes could improve the man-
agement of SCI-related pain.

The International Spinal Cord Injury Pain Basic Data Set
(ISCIPBDS) was developed to standardize reporting of pain
in SCI population to evaluate and compare results of dif-
ferent clinical centres [18].

The items in the ISCIPBDS investigate about: pain type,
average pain intensity and interference, location, frequency,
duration and its impact on physical, social and emotional
functions and sleep [18].

ISCIPBDS aims to investigate the three worst pains of a
person with a clear distinction between nociceptive and
neuropathic pain, in contrast to other scales focused on the
neuropathic pain evaluation; in these scales pain localiza-
tion is poorly analysed [19–23]. On the other hand, this
important aspect is deeply explored in the ISCIPBDS; in
addiction, it provides information on pain intensity and the
pain impact on day-to-day activities, mood and sleep
interference.

On the other hand, the evaluation of pain localization is
considered in the Mc-Gill Pain Questionnaire. [24]. It includes
an accurate evaluation of pain characteristics, but there is no
distinction between neuropathic and nociceptive pain.

The characteristic of the ISCIPBDS makes it an in-depth
tool for research studies, but also useful in clinical practice.

The aim of the present study was to provide a translation
of the ISCIPBDS for Italian people and evaluate the inter-
rater reliability of the translated version.

Methods

The Italian translation of ISCIPBDS

Both International SCI Core Data Set and ISCIPBDS sec-
ond version were translated from English to Italian [25].
The translation procedure was performed according to the
recommendations of the International Spinal Cord Society
[26]. The forward translation from English to Italian was
performed by two medical doctors who had an in-depth
knowledge of SCI and fluency in English. Then a back
translation was committed to an English-speaking expert in
medical language and fluency in Italian. Eventually a

comparison of the original English version with the back
translation version demonstrated the reliability of the Italian
version: at the end the two English versions proved to be the
same.

Recruitment of participants

Ten Italian rehabilitation centres specialized in SCI care
participated in the study for six months (from September
2015 to February 2016). The hospital centre participation
and patients’ recruitment was on voluntary basis. In each
centre, at least five SCI persons affected by pain were
recruited for the study. They were both in-patients and out-
patients. Inclusion criteria were: (1) both traumatic and
nontraumatic SCI; (2) patients’ pain related to SCI; (3) adult
age (≥18 years old); (4) preserved cognitive functions; (4)
native Italians; (5) signed informed consent. Exclusion
criteria were: (1) multiple sclerosis; (2) neoplastic disease.
The Italian translation of ISCIPBDS was utilized to evaluate
the patients’ pain. Each SCI person could have one or more
different pains, and every single worst different pain was
analysed by means of the ISCIPBDS scale. Each of the
recruited patients received a double evaluation from two
different physicians, within 48 h. The two physicians who
administered the test for pain evaluation were part of the
clinical staff involved in patients’ care and each centre
supplied two different evaluators. To record the personal
data (age, gender), the time of spinal cord lesion, the days of
hospitalization, the characteristics of the lesions (aetiology,
American Spinal Injury Association (ASIA) Impairment
Scale (AIS) [27]), other associated lesions, the spinal sur-
gery and eventually the respiratory condition at hospital
discharge and destination at discharge, the International SCI
Core Data Set was used. All the tests recorded from the ten
clinical centres were sent to the coordinator centre (Spinal
Cord Unit, Pisa University Hospital) to be analysed.

Statistics

Intraclass Correlation Coefficient (ICC) or Cohen’s Kappa
(ĸ) was calculated to test the interrater agreement for the test
−retest cases. An ICC higher than 0.70 was considered
‘reliable’. A ĸ value higher than 0.60 was defined as ‘good’
agreement. All analyses were computed using SPSS 20.0
(IBM Corp., Armonk, NY, USA).

Results

The coordinator centre received one International SCI Core
Data Set sheet and from 1 to 3 ISCIPBDS sheets for each of
the 66 recruited patients; the tests were posted by ten par-
ticipants centres (Pisa University Hospital, Pietra Ligure
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Public Hospital, Pavia Institute of Rehabilitation I.R.C.C.S,
Montecatone Institute of NeuroRehabilitation, Sondalo
Public Hospital, Cagliari Public Hospital, Firenze Uni-
versity Hospital, Catania Public Hospital, Perugia Uni-
versity Hospital, Alessandria Public Hospital).

The recruited SCI persons were 80% males (53/66) and
20% females (13/66). Patients were also characterized by
age, between 19 and 84 years. The mean ± SD age was
53.9 ± 15.7 (Median 58, IQR 42.25–66.75).

The time after acute lesion at the current evaluation
ranged from 1 to 342 months, mean ± SD, 43 ± 78 (Median
8, IQR 4.00–38.00).

Spinal cord lesions were motor complete in 53% and
incomplete in 47% of cases: AIS A 41%, AIS B 12%, AIS
C 26% and AIS D 21%; an equal number of paraplegic
(50%) and tetraplegic (50%) persons were observed. There
were more traumatic (60%) than nontraumatic (40%)
lesions. Among the traumatic aetiology, road traffic acci-
dents were prevalent (51%), followed by falls (36%) and
sport accidents (13%). A vertebral fracture was associated
to the spinal cord lesion in 65% of cases and skeletal muscle
lesions in others body sites due to the trauma resulted in
48% of cases.

Thirty-four per cent of the recruited patients had only one
type of pain, the other patients reported 2−5 different types
of pain. All 66 patients affected by pain received two eva-
luations from two different physicians and a good corre-
spondence on the number of pains recorded between the
two physicians was found (ICC= 0.781) (Table 1).

A prominent prevalence of neuropathic pain was recor-
ded (64% from the first examiner and 62% from the second
one), and the worst-pain intensity was declared from SCI
persons to the two examiners, with the same value of
intensity: mean ± SD, 6.3 ± 2.1 (Median 6, IQR 5.00–8.00).

The ĸ value of the type of pain between the two exam-
iners was 0.683. The ICC value on the pain intensity
resulted in a value of 0.798 (Table 2).

The correspondence of pain localization between the first
and the second examiners was studied: 48 pain localizations
were the same in the two recordings (73%), 18 were

different (27%); ĸ coefficient was 0.75. The nociceptive
pain localization more frequently declared was chest-back:
46% to the first examiner and 52% to the second examiner.
The neuropathic pain localizations more frequently declared
were chest-back and lower limbs: respectively 34 and 38%
to the first examiner and 22 and 39% to the second exam-
iner (Fig. 1).

Out of the 48 cases having the same pain location of
worst pain in two repeated evaluations, ten cases reported a
second pain in one of the two evaluations; this was located
near the worst pain, except in one case where the worst pain
was on the upper back and the second pain on the upper leg.

The values of the pain interference in day-to-day activ-
ities, overall mood and night’s sleep reported by the two
examiners were similar: the ICC value was 0.827, 0.861 and
0.724, respectively (Table 3).

Discussion

The interrater reliability of the Italian version of ISCIPBDS
version 2.0 has been demonstrated in this work on a sample
of the SCI population, representative of Italian SCI persons
[25]. Indeed, ten Italian centres specialized in SCI rehabi-
litation contributed to the study, each recording the Italian
version of pain scale administrated to at least five SCI
persons with pain twice from two different examiners who
were physicians employed for SCI persons care.

The demographic results are coherent with the data
recorded by SCI population: a ratio of male:female of 4:1;
the mean age is higher (53.4 ± 16.0 years old), nearest to the
sample SCI population with pain (48.4 ± 14.1 years old)
resulted from a published study on SCI persons with pain,
than to the sample of SCI population in an Italian multi-
center epidemiologic study on all SCI persons (with and

Table 1 Number of reported pains by the first and the second
examiners (ICC 0.781)

First examiner Total

1 2 3 4 5

Second examiner 1 23 3 1 0 0 27

2 1 12 3 0 0 16

3 0 4 15 0 2 21

4 0 1 0 0 1 2

5 0 0 0 0 0 0

Total 24 20 19 0 3 66

Table 2 Worst-pain intensity reported by the first and the second
examiners assessed by using a 0–10 points numeric rating scale (NRS)
(ICC= 0.798)

NRS Score (First examiner)

1 2 3 4 5 6 7 8 9 10

NRS Score (Second
examiner)

1 0 0 0 0 0 0 0 0 0 0

2 0 0 2 0 0 0 1 0 0 0

3 0 0 2 1 0 0 0 0 0 0

4 0 0 2 3 2 0 1 0 0 0

5 0 0 0 1 4 1 0 1 0 0

6 0 1 0 1 1 10 1 0 0 0

7 0 0 0 0 0 3 6 2 0 0

8 0 0 0 0 1 0 2 5 3 0

9 0 0 0 0 0 0 1 0 1 1

10 0 0 0 0 0 0 1 1 0 4
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without pain) [28, 29]. This difference could be explained
by higher age of persons with SCI affected by pain than the
not affected ones; in addition, we should consider that an
increased mean age of SCI persons has been demonstrated
in last 20 years [28–33]. In this study, the time of acute
spinal cord lesion is covering a large range of time (from
1 month to 28.5 years) because the test was done on both in-
patients (which are prevalent in the post-acute stage) and
out-patients visiting during follow-up or during medical
complications. The wide care setting range allows the use of
the validated scale in all persons with SCI.

The sample of persons with SCI examined includes both
complete and incomplete cases, persons with paraplegia and
tetraplegia in almost equal numbers. The prevalence of
traumatic lesions on nontraumatic ones reflects the fact that
most of the rehabilitation centres participating in the patient
recruitment are Spinal Units which, in Italy, are mainly
involved in traumatic SCI care, as the proportion of trau-
matic (60%) and nontraumatic SCI (40%) resulting is the
present study is similar to previous study results on Italian
SCI epidemiology (67.5% with a lesion of traumatic and
32.5% of nontraumatic etiology) [28]. In Italy, most people

Fig. 1 Left column: nociceptive pain localization reported by the first examiner (a) and the second examiner (c). Right column: neuropathic pain
localization reported by the first examiner (b) and the second examiner (d)

Table 3 Pain interference by the first and the second examiners on day-to-day activities, overall mood and night’s sleep assessed by using an NRS
0–10 points scale

Pain interference First examiner Second examiner ICC
value

Day-to-day
activities

5.48 ± 2.48 [5.00] 5.02 ± 2.67 [5.00] 0.827

Overall mood 5.40 ± 2.81 [6.00] 5.14 ± 2.97 [5.00] 0.861

Night’s sleep 4.42 ± 2.92 [5.00] 4.30 ± 2.97 [5.00] 0.724

Values are expressed as mean ± standard deviation [median]
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with a traumatic SCI are admitted to a Spinal Cord Injury
Unit, but only some with nontraumatic SCI after the acute
phase (in-patients in neurology or internal medicine
department) are hospitalized in nonSCI -specialized reha-
bilitation centres [29, 33, 34].

The high percentage of more than one pain and the
predominance of neuropathic pain type confirm the results
of other recent studies [35]. Only one visceral pain was
found in this Italian study, different results are reported for
Swiss [36].

Other studies on country’s language translation of
ISCIPBDS are published. The Italian version validation
differs from the recent Korean one in the following points:
(a) the ISCIPBDS version II instead of the firth one has
been translated, (b) the data recording, in the present study,
was done in a multicenter modality, (c) some of the SCI
persons were hospitalized instead of community-dwelling
people, (d) the examiners were physicians instead of
occupational therapists [37].

A good interrater agreement based on the values of ICC
> 0.7 and values of ĸ > 0.6 was obtained in terms of number
of pain, type of pain, pain intensity, correspondence of pain
localization, the value of the pain interference on day-to-day
activities, and overall mood and night’s sleep.

In conclusion, the translation of the ISCIPBDS for Italian
persons was presented: the interrater reliability of the
translated version of ISCIPBDS is high; therefore, such a
tool can be used in the clinical practice.
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