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ABSTRACT

Background & Objectives: The Neurophysiology of Pain Questionnaire (NPQ) measures the level of knowledge of
patients and healthcare professionals regarding the neurophysiology of pain. The revised Turkish (Tr) version has
low reliability for patients with chronic spinal pain. In this study, we investigated the reliability of the Revised NPQ-
Tr in patients with neck pain.

Methodology: The Revised NPQ-Tr was administered to 219 participants suffering from neck pain for at least 3
months, who were between the ages of 25 and 60 y and native Turkish speakers. Correct responses were awarded
one point, while undecided or incorrectly marked responses were awarded 0 points. In order to analyse the validity
of the test, the high-scoring and low-scoring groups were compared. Using the percentage of correct responses in
the high and low scoring groups, we calculated the difficulty of the item (P-value) and the discrimination power of
the item (r).

Results: Responses to the questionnaire were highly correlated. Items 1 and 2 had high discrimination power (r >
0.40), and items 3 and 5 had very good item quality (0.30 < r < 0.39). Among the items ranked between 1-7 and 9-
12 in terms of difficulty of the item and discrimination power, only item 8 was found to be a difficult yet
discriminating item (P < 0.60). According to Cronbach's alpha (0.81) and Kuder-Richardson-20 (0.81) coefficients, the
qguestionnaire had a high internal consistency and reliability, and a split-half correlation coefficient (0.802)
determined its internal consistency and reliability.

Conclusion: We conclude that the Neurophysiology of Pain Questionnaire-Turkish can be used on neck pain, and it
is reliable and highly valid.

Keywords: Chronic Pain, neck pain, pain knowledge, pain education, pain beliefs, Turkish language, reliability,
validity.
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1. INTRODUCTION

In terms of spine pain, the neck pain is the second most
common, with a prevalence of between 22-30%.! There
are 50-80% patients with neck pain, who experience
chronic pain. Chronic neck pain negatively impacts the
quality of life of the individuals in the long term.? The
pain also results in a severe reduction in the
productivity.®

In addition to conservative treatment practices, various
biopsychosocial approaches have been underlined in the
literature. Instead of explaining pain only with
nociception due to tissue damage, the literature states
that it has a more complex structure and the limitation of
movement-activity to protect the body is associated with
chronic pain.* Louw et al. aimed to reduce false beliefs,
attitudes, and fears by increasing the level of knowledge
of the patients about pain and developed the Pain
Neuroscience Education (PNE).> In chronic pain
management, PNE increases the level of knowledge of
the patient about pain.® Moseley developed the
Neurophysiology of Pain Questionnaire (NPQ) in 2003
to measure the level of knowledge of the patients and
healthcare professionals about pain neurophysiology.’
This questionnaire was revised by Catley et al. Rasch
analysis was performed to assess its psychometric
properties, and it was stated that it was suitable for use
in patients with chronic spinal pain.® Cross-cultural
adaptations of NPQ were made in French, Portuguese,
German, Dutch, and Turkish.%1011.12.13,14

As PNE has become widespread in Turkey as well as all
over the world in the recent years, the need for the use of
avalid and reliable scale to measure the knowledge level
of patients and healthcare professionals on pain
neurophysiology has increased. In a recent Turkish
cross-cultural adaptation study of the Revised NPQ-Tr,
the internal validity of the revised version of the
questionnaire was found to be acceptable, but its
reliability was found to be poor. According to these data,
it is stated that the Revised NPQ-Tr results should be
carefully interpreted for clinical use. Therefore, they
highlighted the need for further studies to understand
how to use Revised NPQ-Tr more effectively in the
Turkish clinic and to comprehensively evaluate PNE
results in patients with chronic spinal pain.’® Cross-
cultural adaptation studies of the NPQ have been
conducted on patients with spinal pain, a general
population that also includes neck pain, back pain, and
low back pain. However, studies investigating its
applicability in a more specific spine pain population are
lacking. Previous studies have shown that patients with
chronic neck pain have inappropriate pain perceptions,
such as fear of movement, hypervigilance, and pain
catastrophizing, that are associated with pain intensity
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and disability.®® Therefore, a comprehensive
biopsychosocial assessment that questions patients'
knowledge about pain through a valid and reliable
questionnaire, as well as parameters such as pain
catastrophizing, kinesiophobia, fear-avoidance beliefs,
may be useful in people with chronic neck pain. In light
of these data, this study aimed to determine the reliability
of the Revised NPQ-Tr specifically for chronic neck
pain.

2. METHODOLGY

This study was designed as a cross-validation study. The
approval of the Ethics Committee certificate No. E-
69396709-050.01.04-228515, dated August 25, 2022,
was obtained from Istanbul Arel Universitesi Rektorliigii
in Turkiye, where the study was conducted. The study
was carried out according to the Declaration of Helsinki.

2.1. Participants

This study was conducted between September and
December 2022, with students and employees of the
University who volunteered to participate. Participants
with neck pain for at least three months, between 25 and
60 y of age and native Turkish speakers, were included
in the study. An email was sent to 295 people to inform
and invite them to study; 250 responses were received.
Participants who had undergone any neck surgery, had
suffered severe trauma, or had any neck-related
diagnosis and regularly used painkillers were excluded
from the study. 219 of the individuals reported
experiencing neck pain and were screened by a
workplace physician and diagnosed with chronic non-
specific neck pain (NSNP) were included in the study
(Figure 1).

The study was conducted with 219 participants. The
sample size required for the validity and reliability
studies was specified as 200.%6 All participants signed the
informed consent form online and received a copy by
email with the completed questionnaire.

2.2. Procedure

The participants participated in the study by completing
an online questionnaire. They were asked about their
demographic information, the length of pain, the
frequency of pain, and the frequency of painkillers use.
All participants completed the Revised NPQ-Tr.

The Revised NPQ-Tr consisted of 12 items, each item
with three options: true, false, and undecided. Each
response marked as correct scored 1 point; each response
marked as incorrect or undecided scored 0 point.2 The
necessary permission was obtained by email from Mark
J. Catley who evaluates the Rasch analysis of
psychometric properties of NPQ.
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Invitation e-mails to university staff
and students (n = 295)

validity of Revised NPQ-Tr

concluded that the question is difficult.
The P-value is valued between 0 and
1. As item difficulty approaches 1, the
guestion becomes easier. As item
difficulty approaches 0, the question
becomes more difficult. The item

[ Assessed for eligibility (n = 250) ]—b

= 16)

.

"
v Excluded (n = 24)
® Not meeting inclusion criteria (n

* Declined to participate (n =8)

Y 4

[ Eligible participants (n = 226) ]—P

Excluded (n=7)

\

* Missing data (n=7)

) difficulty below 0.60 means that the
question is difficult.?°
1.5. Reliability analysis
1.5.1. Cronbach’s alpha
| Cronbach’s alpha, is one of the most
popular statistical approaches to test
J  reliability. A Cronbach's alpha

[ Survey (n=219) ]

Figure 1: Study flow diagram

2.3. Data analysis

Descriptive statistics were expressed as mean + standard
deviation, median, minimum and maximum to
summarize numerical variables. Categorical variables
were specified as frequency and percentage.

2.4. Validity analysis
Item Difficulty Index and Item Discrimination Index

A 27% high- and low-scoring group comparison was
performed for validity analysis. The difficulty of the item
(P) and the discrimination power of the item (r) were
found using the percentages of correct responses in the
high and low scoring groups.'6

The item discrimination index refers to the level of
discrimination between participants with high (high
scoring group) and poor (low scoring group) levels of
success. According to the item discrimination index
criteria, values of 0.40 and greater refer to a very good
item (high discrimination power), values between 0.30
and 0.39 refer to a reasonably good item, values between
0.20 and 0.29 refer to an item with moderate power that
needs to be worked on and corrected (moderate
discrimination power), and values of 0.19 and less refer
to a very weak item (low discrimination power).1718

The item difficulty index is the ratio of the number of
individuals who responded correctly to an item to the
total number of participants.’® As the difficulty (P) value
of an item, in other words, the percentage of individuals
who responded correctly to the item, increases, it is
understood that the question is easy. As it decreases, it is
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coefficient value above 0.7 is usually
considered  high  for internal
consistency and reliability. However,
0.80 and above are preferred for the
psychometric quality of the scales.?

1.5.2. Split-half Reliability

The analysis was divided into two

halves, The Spearman—Brown
coefficients were then used to determine the values of
equal and unequal lengths. If the two values are equal, it
is an indication that the questions in the reference
numbers are consistent. As the test score approaches 1,
it also means that there is greater consistency between
the content of the two parameters. The internal
consistency scores within the parameters are all > 0.80,
and the high internal consistency represents a consistent
relationship with the Cronbach alpha results.®

1.5.3. Kuder-Richardson-20 (KR-20)

The KR-20 varies between 0.0 and 1.0 in theory. The
approximation of the value to 1 indicates a perfectly
consistent measurement. According to Thompson, it is
sufficient for the KR-20 values to be 0.7 and above.?

3. RESULTS

The invitation email was sent to 295 people. 250 of them
were assessed for eligibility. Thirty-one individuals were
excluded from the study due to not meeting the study
criteria, refusal to participate, and missing data (Figure
1). Demographic data for the 219 participants were
included in the study. Demographic data of the
participants is presented in Table 1.

3.1. Construct validity for the Revised NPQ-
Tr Item Difficulty Index and Item
Discrimination Index

There was a good-perfect correlation between the
responses to the questionnaire (r = 0.79, P < 0.05).

Open access attribution (CC BY-NC 4.0)


https://www.apicareonline.com/index.php/APIC

Yasarer O, et al

validity of Revised NPQ-Tr

Table 1: Descriptive values
Parameter Value
Gender n (%) Female/Male 129 (58.9) /90 (41.1)
Weight (kg) Mean + SD 20.55+0.32
Age (y) Mean + SD 20.74 £ 4.75
Height (cm) Mean + SD 171.43 £ 10.61
Smoking o Yes 62 (28.3)
No 157 (71.7)
Chronic disease o Yes 18 (8.2)
No 201 (91.8)
Symptom duration o >3 months 95 (43.4)
o <3 months 124 (56.6)
Frequency of o Very often 14 (6.4)
experiencing pain o Often 49 (22.4)
o Occasionally 99 (45.2)
o Rarely 57 (26)
Defined pain o High 45 (20.5)
threshold o Middle 139 (63.5)
o Low 35 (16)
Daily duration of o >4h 16 (7.3)
pain o 24h 16 (7.3)
o 1-2h 30 (13.7)
o <1h 41 (18.7)
o Afew sec-min 23 (10.5)
Intensity of pain felt | o Mild 27 (12.3)
o Middle 126 (57.5)
o Severe 56 (25.6)
o \Very severe 10 (4.6)
Description of pain o A condition that reduces the quality of life 69 (31.5)
o A condition that makes it difficult to perform activities of daily 78 (35.6)
living
An uncomfortable situation 68 (31.1)
An obstacle to work 4(1.8)
Use of painkillers I'll take painkillers right away 18 (8.2)
First | wait for the pain to pass, if not, | take painkillers. 114 (52.1)
First, | wait for the pain to go away, if not, | resort to a non-drug 40 (18.3)
pain reliever method.
o | just wait for the pain to pass, nothing more. 47 (21.5)
Frequency of use of | o Almost every day 5(2.3)
painkillers o Once/several times a month 130 (59.4)
o Once/several times a week 34 (15.5)
o None 50 (22.8)
Data presented as n (%) or mean + SD; cm - Centimeters; kg - Kilograms.

Questionnaire items were analysed in terms of their
discrimination power. Items 1, 2 and items 6-12 had a
high discrimination power (r > 0.40). Items 3-5 had very
good quality of the item qualities (0.30 < r < 0.39).

In terms of difficulty and discrimination of items, it was
found that items 1-7 and 9-12 were qualified as typical
good items (0.60 < P < 0.90). Item 8 was a difficult but
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distinctive item (P < 0.60) (Table 2).

3.2. Reliability analysis- internal
consistency
Revised NPQ-Tr was found to have a psychometrically

high internal consistency and reliability according to
Cronbach’s alpha coefficients (0.81) and KR-20 (0.81).
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Table 2: Item difficulty and item discrimination power.

Question Item Item Evaluation According to  Evaluation on Item Difficulty
Difficulty Discrimination the Item Discrimination and Item Discrimination
Power

1 0.697 0.588 A very good item - High A typically good item
discrimination power

2 0.628 0.636 A very good item - High A typically good item
discrimination power

3 0.727 0.364 A reasonably good item A typically good item

4 0.644 0.364 A reasonably good item A typically good item

5 0.632 0.398 A reasonably good item A typically good item

6 0.727 0.727 A very good item - High A typically good item
discrimination power

7 0.698 0.511 A very good item - High A typically good item
discrimination power

8 0.591 0.654 A very good item - High A difficult but discriminating
discrimination power item-If you have high

standards, this question is
good

9 0.628 0.636 A very good item - High A typically good item
discrimination power

10 0.674 0.533 A very good item - High A typically good item
discrimination power

11 0.636 0.545 A very good item - High A typically good item
discrimination power

12 0.727 0.545 A very good item - High A typically good item
discrimination power

Revised NPQ-Tr was found to have internal consistency
and reliability between the contents of the questionnaire,
which was divided into two, according to the split-half
(odd-even) correlation coefficient (0.802) (Table 3).

Table 3: Internal consistency

Cronbach's Alpha 0.813
Split-Half (odd-even) Correlation 0.802
KR-20 0.813

4. DISCUSSION

Chronic neck pain is a complex condition influenced by
biological, psychological, and social factors,
underscoring the importance of the biopsychosocial
model in its management. Within this framework, PNE
has emerged as a pivotal therapeutic approach. PNE aims
to enhance patients' understanding of pain mechanisms,
thereby empowering them in self-management and
improving treatment outcomes.?

www.apicareonline.com

Central to assessing the efficacy of PNE interventions is
the development of valid and reliable outcome measures.
Revised NPQ-Tr represents one such tool designed to
evaluate patients' knowledge of pain neurophysiology.
Initial studies highlighted its validity in assessing pain
knowledge among patients with chronic spinal pain;
however, concerns were raised regarding its reliability
due to lower internal consistency.'® Gul et al. stated that
the questionnaire, which was adapted to Turkish by
Rasch analysis and named the Revised NPQ-Tr, was
valid in patients with chronic spinal pain; however, its
reliability was low® This study aimed to evaluate the
reliability of the Revised NPQ-Tr in patients with neck
pain. According to the study results, the reliability of the
Revised NPQ-Tr was found to be valid and highly
reliable in patients with neck pain. By focusing on this
specific patient group, the study aims to validate the
questionnaire's utility in a distinct pain population and
contribute to the broader literature on pain assessment
tools.

This questionnaire was designed primarily to measure
the level of pain knowledge of healthcare professionals
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and patients; however, a revised psychometric analysis
was performed and it was reported to be suitable for
spinal pain patients.® The literature contains studies
measuring the level of knowledge about pain in patients
with chronic migraine and breast cancer or patients with
musculoskeletal pain.t212* The view on the suitability
of NPQ in different disease groups was supported. In this
study, we selected the neck pain group instead of all
patients with spinal pain and performed a region-specific
evaluation.

The item difficulty and discrimination indexes were
evaluated for validity analysis, and the discrimination
and difficulty indices of the items were found to be
sufficient. The Revised NPQ-Tr is valid in Turkish. The
results of our study supported the conclusions of Gul et
al. Results of the questionnaire in patients with spinal
pain were analyzed using Rasch analysis to measure the
psychometric properties in their study.*® This validates
the reason why there was no need for re-translation
procedures concerning validity and reliability analysis.

The study group had difficulty answering items 1 and 2.
In the study carried out with patients with chronic
migraine pain, the error rate was high in items 1 and 2.
Additionally, in the literature, patients with chronic
spinal pain, healthcare professionals and students also
reported having difficulty responding to item 2.2627 In
cases where patients have not attended a specific PNE, it
is understandable that patients do not know pain as an
output mechanism rather than an input mechanism, or
they may not know the items referring to specific pain
receptors in the presence of injury at a certain part of the
body. In this respect, the results were consistent with the
literature.

The Cronbach's alpha coefficient concerning internal
consistency of the Revised NPQ-Tr was 0.81. This result
was acceptable (0.84) and fair (0.77) and had an
approximate value with the two studies that reported
internal consistency.'®° Cronbach’s alpha, KR-20
(0.82), and split half correlations (0.80) indicated that the
Revised NPQ-Tr had an acceptable internal consistency.
This outcome was in line with the values obtained as a
result of the reliability studies conducted for the English,

French, Portuguese, German, and Dutch
languages.8910.11.12
The cross-cultural adaptation of the RNPQ-FI

questionnaire was found to be suitable for use among
Finnish physiotherapists (PTs) and physiotherapy
students (PT-students). However, the questionnaire
exhibited low internal consistency and moderate test-
retest reliability (Cronbach's alpha was 0.44 and ICC was
0.70). Despite possessing comparable levels of
knowledge, qualitative assessments revealed that many
PTs and PT-students encountered challenges in
comprehending the item statements. Specifically, items
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addressing detailed and specific information on pain
neurophysiology were frequently misunderstood and
incorrectly answered.?’

In Turkey, there is a continued necessity for an outcome
measurement tool to assess changes in knowledge levels
about pain resulting from participation in PNE programs.
Additional studies are needed to understand how to
effectively utilize the Revised NPQ-Tr in clinical
settings and to comprehensively evaluate the outcomes
of PNE in patients with neck pain in Turkey.

5. LIMITATIONS

We excluded participants who had attended
neuroscience education. Catley et al. included the NPQ
scores of some participants and the published NPQ
scores of other participants prior to NPQ education.
Further studies may be necessary to evaluate Turkish
speaking patients with neck pain after PNE.

6. CONCLUSION

Based upon the results of our study, we conclude that the
Revised Neurophysiology of Pain Questionnaire-Turkish is
reliable and highly valid in the assessment of patients with
neck pain. It can sefely be used by clinicians and researchers.
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