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Objective: The Neck Disability Index, the Northwick Park
Pain Questionnaire, the Copenhagen Neck Functional Disa-
bility Scale and the Neck Pain and Disability Scale are wi-
dely used scales for assessing neck pain or disability. The aim
of this study was to determine the most suitable scale for
Turkish patients with neck pain.

Methods: All scales were translated into Turkish, adminis-
tered to 102 patients with neck pain, then compared with
regard to their construct validity, reliability, responsiveness,
acceptability and usefulness.

Results: The scales were similar in their high validity, reli-
ability standards and sensitivity to change, but differed in
their acceptability and usefulness. The item about driving
in the Neck Disability Index and the Northwick Park Pain
Questionnaire was omitted by 69.6% of patients for reasons
other than a neck problem.

Conclusion: All scales were reliable, valid and sensitive in-
struments, with similar psychometric properties. The scale
that most adequately reflects the patient should be chosen.

Key words: neck pain, neck pain and disability scales, psycho-
metric properties, Turkish translation.
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INTRODUCTION

Neck pain is among the most common chronic pain problems,
with a reported prevalence of 22-30% (1-3). The mechanism
of disability caused by neck pain has not yet been elucidated,
but it is usually accompanied by a substantial effect on daily
life that results in extensive use of healthcare resources (3,
4). To improve patients’ functional status and quality of life,
measuring neck pain is an important component of clinical
practice, and requires validated instruments in order to gather
information about the impact of disease, which is not offered
by clinical and laboratory data. Although some authors have
proposed generic instruments reflecting the various aspects of
health status, it is generally recommended that region-specific
instruments that can focus on the construct of neck pain or
disability are more suitable due to their greater responsiveness
and better content validity (5, 6).
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In recent decades, several questionnaires have been designed
and developed for this purpose: the Neck Disability Index (NDI),
the Northwick Park Pain Questionnaire (NPQ), the Copenhagen
Neck Functional Disability Scale (CDS) and the Neck Pain and
Disability Scale (NPDS). These instruments have proved to be
reliable, valid questionnaires and are widely used in English-
speaking countries (7—10). The Turkish translation of the NPDS
has also been shown to be valid and reliable (11). However, it is
important to choose the most appropriate scale for a population,
matching their needs. Even though some of these have until now
been reported as the scales with the best psychometric properties,
this may vary among populations with different socio-cultural sta-
tus (12, 13). For example, NPDS has the best construct validity in
French-speaking population (14), while NDI has been revalidated
more often in English-speaking populations (6, 7, 13, 15).

The aim of this study was to assess the validity, reliability and
responsiveness to clinical changes of these scales. The 4 scales were
applied to the same patient population and compared with regard to
their psychometric properties and usefulness, in order to determine
the best instrument for use with Turkish patients with neck pain.

MATERIAL AND METHODS

Patients and study design

Atotal of 102 outpatients, age range 18-55 years, with neck pain of at
least 6 weeks duration were included in the study. Neck pain was de-
fined as non-specific neck pain without specific, identifiable aetiology
(e.g. infection, inflammatory disease), but which could be reproduced
by neck movement or provocation tests in the dorsal part of the neck in
an area limited by a horizontal line through the most inferior portion of
the occipital region and a horizontal line through the spinous process
of the first thoracic vertebra (2). Patients with inflammatory arthritis
were excluded. Patients were also excluded if they had a history of
cervical spine injury or surgery, if their neck pain was secondary to
other conditions (including neoplasm, neurological diseases or vascular
diseases), if they had radiculopathy presenting neurological deficit,
or if they had infection in the cervical spine. These exclusion criteria
were verified by history, physical examination and X-ray. An additional
exclusion factor was a history of mental illness.

All patients completed the Turkish version of scales twice within a
1-3 day interval without any therapy to assess test-retest reliability.
The validation studies were based on the initial administration of
the scales. In order to assess the responsiveness to clinical changes,
the first 50 patients were randomized in 1:1 ratio to receive either
non-steroidal anti-inflammatory drugs (NSAID) (naproxen sodium
500 mg/day, n = 25) or physical therapy (5 times a week for 3 weeks
with a series of transcutaneous electrical nerve stimulation (TENS),
ultrasound and infrared, n = 25), and then were re-administered the
scales 7-10 days after the last treatment.
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Simultaneously, at all administrations of scales, the following
clinical parameters were used to assess neck pain and disability by
the same therapist:

e A pain-100 mm visual analogue scale (VAS) and a disability-VAS
(the patients used the VAS to make a self-assessment of their pain
and disability, with 0 representing no pain or disability, and 100
mm representing severe pain or disability).

e The physician's global assessment (the physician's judgement of
the patient's general condition was measured on a VAS, with 0
representing good health including pain and disability, and 100 mm
representing bad health).

e Muscle spasm (presence of spasm at the trapezius and paravertebral
muscle, at the cervico-occipital region and at the lower cervical
spine, was scored, with 0 representing no spasm, | representing
spasm and the highest score being 6).

e Neck sensitivity (at the cervico-occipital junction, trapezius and
"upper", "middle" and "lower" cervical spine, pain during palpation
was scored with 0 presenting no pain, 1 presenting pain during deep
palpation and 2 presenting pain during light palpation and the highest
score being 20).

e Active range of motion (ROM) of the cervical spine in 3 planes
with a universal goniometry as a reliable method when the same
therapist takes the measurements (16).

e Pain with cervical motions (each of 7 motions was evaluated for pain,
with score 0 presenting no pain, score 1 presenting slight pain, score 2
presenting severe pain on motion and the highest score would be 14).

In addition, baseline socio-cultural characteristics (including age,

sex, education level, disease duration (months) and morning stiffness

(minutes)) were recorded. For the education level, the patients were

divided into 4 groups:

e [lliterate: no schooling, no reading or writing, or not completed
elementary school.

e Low: completion of elementary school (at least 5 years schooling).

e Mid: completion of high school (at least 11 years schooling).

e High: graduation from university (at least 15 years schooling).

All the patients gave their informed consent for the study.

Study instruments

The NDI (7) is a 10-item scale. Each item assesses different neck pain
complaints. It is a one-dimensional scale based on the Oswestry Index
(17), which is designed for low back pain. Most of the items related to
restrictions in activities of daily living, such as driving and reading,
except one item measuring pain intensity. Each item is expressed by 6
different assertions in the range 05, with 0 indicating no disability and
5 indicating highest disability. The total score ranges from 0 to 50.

The NPQ (8) is a scale, which includes nine 5-part items to measure
neck pain intensity and the consequent patient disability in activities
of daily living, such as how the neck pain interferes with the patient’s
driving. Like the NDI, it is based on the Oswestry Index (17). The sco-
ring has a similar format with NDI, with 0 indicating no disability and
4 indicating highest disability. The total score ranges from 0 to 36.

The CDS (9) is a 15-item scale. The items are questions to assess
disability in activities of daily living experienced by patients with
neck pain, for which the responses are “yes”, “no” and “occasionally”.
The total score ranges from 0 to 30, the higher score indicating the
greater disability.

The NPDS (10) is a multidimensional and self-administered scale,
which contains 20 items related with 4 dimensions: neck problems,
pain intensity, emotion-cognition and interference with life activities.
Each item is ranging from 0 (normal function) to 5 (the worst possible
situation your pain problem has taken you) by using a VAS, which
was divided into 6 sections with equal intervals. The total score ranges
from 0 to 100.

All the scales were translated into Turkish in 3 steps by the forward
and backward translation procedure. First, 3 Turkish bilingual volun-
teers who were fluent in English translated the original questionnaire.
They then met as a group to review the translations and make cultural
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and vocabulary adaptations. In the second step, 3 independent bilingual
volunteers back-translated the reviewed version of the questionnaire
into English. Finally, language discrepancies between backward and
original scales were discussed by all translators, 15 individuals with
good health completed the Turkish versions of the scales to make final
adaptation as a pilot testing in the third step.

Statistical analyses

All the scales were given as a quantitative data. Before statistical
analyses, all answers were checked and evaluated by item-concerning,
missing responses and multiple responses.

The reliability studies were performed by internal consistency and
test-retest reliability. Internal consistency expressed by the coefficient
alpha (o) or Cronbach’s coefficient (18) was used for each subscale,
and if the Cronbach’s coefficient value was greater than 0.7, it was
considered as an acceptable internal consistency (19). Reproducibility
was evaluated using the intraclass correlation coefficient (ICC) (20).

The validation studies were assessed by construct validity, which
refers to the scale’s behaviour in relation to other related assessment
tools. For construct validity, the correlation studies were used between
scales and the clinical measures described above which could be
expected to have a converging relationship.

Responsiveness was evaluated by standardized response mean
(SRM) (21). The SRM is the mean change in score divided by the
standard deviation of the changes in scores. A larger SRM indicates
a greater sensitivity to change. The Wilcoxon test was performed
separately for each treatment group to test for changes over time. For
the group comparisons with regard to changes over time on the scales
and clinical measures, the Mann-Whitney U test was used. To assess
the clinical relevance of the changes, correlation analyses were used
between clinical measures and scales. For definition of the effects of
education and age on the scales, correlation analyses were also perfor-
med between scales and these demographic variables. The correlation
analyses were performed by using Pearson’s rank correlation coeffi-
cients. If a normal distribution could not be shown for the parameters
studied, Spearman’s coefficient values were used.

SPSS for Windows software was used for data management and
statistical analysis. All the results were expressed as mean + SE
(standard error of the mean).

Table 1. Neck pain patients’demographic and clinical characteristics.

Characteristic Mean (SD)
Age (years) 45.3(9.25)
Gender (%)

Female 83 (81.4%)

Male 19 (18.6%)
Education level (%)

Illiterate 2 (2.0%)

Low 21 (20.6%)

Mid 40 (39.2%)

High 39 (38.2%)
Morning stiffness (minutes) 21.3(21.5)
Pain duration (months) 32.1(34.1)
VAS — pain (mm) 44.1 (23.8)
VAS — disability (mm) 53.2(19.9)
VAS — physician’s assessment (mm) 39.8 (19.9)
Muscle spasm (0-6) 3.4(0.7)
Neck sensitivity (0-20) 3.3(1.7)
Range of motion (degree)

Flexion and extension* 120.1 (8.7)

Lateral flexionf 80.0 (5.2)

Rotation} 136.2 (10.3)
Pain with motion (0—14) 5.6 (1.9)

*Flexion and extension summed. fLeft and right sides summed.
SD: standard deviation; VAS: visual analogue scale.

J Rehabil Med 39



360 G. Kose et al.

RESULTS

Table I shows the demographic and clinical characteristics of
the patients. The mean age was 45.3 years (SD 9.2) (age range
20-55 years). Eighty-three of the patients were female (81.4%)
and 19 were male (18.6%). Mean disease duration was 32.1
(SD 34.1) (2-120) months. Most of the patients had middle
(39.2%) or high education level (38.2%).

The scales were completed by all the patients. Only 2 il-
literate patients needed assistance to complete the scales. The
omitted answer rates were 7.7%, 8.0%, 0.9% and 0.8% for NDI,
NPQ, CDS, NPDS, respectively. There was no comprehension
problem with the questions. However, for the NDI and NPQ
scales, the missing data rates were relatively high in our study
population in which the questions on driving were not answered
by 69.6% of patients who were not driving even in good health.
Therefore, these items were excluded from the statistical analy-
ses. There were few multiple answers in all scales (1.3%, 1.3%,
0.3% and 0.7% for NDI, NPQ, CDS and NPDS, respectively).
The mean time needed for completing of scales were 8.8 (SD
3.4),8.4(SD 3.9),6.8 (SD 2.7) and 10.2 (SD 4.8) minutes for
NDI, NPQ, CDS and NPDS, respectively.

Results of reliability analyses and the mean scores of sca-
les are presented in Table II. Test-retest reliability was good
for all scales with higher ICC values than 0.80 (0.86, 0.85,
0.84 and 0.81 for NDI, NPQ, CDS and NPDS, respectively).
Cronbach’s o was variable from moderate to high in all 4
scales with coefficients ranging 0.80 (for NPQ and CDS) to
0.94 (for NPDS).

Table III shows the results of validity analysis. Correlation
analyses revealed statistically significant moderate-to-high
correlations between the scales and all clinical measures
(p <0.001). The strength of the correlations was similar for all
the scales. All the scales were moderate-highly related to VAS-
pain and disability scores (between 0.59 and 0.81), although
the weaker correlations were observed with VAS-physician’s
assessment (between 0.35 and 0.50). Similarly, there were
also significant correlations between scales and muscle spasm,
neck sensitivity, pain with motion scores and morning stiffness
(between 0.29 and 0.58). All the scales were negatively cor-
related with ROM of the cervical spine (between —0.33 and
—0.43). When correlation analyses were performed between the
scales and demographic variables, no substantial correlations

Table I1. Internal consistency and test-retest reliability of the scales.

Visit 1 Visit 2

(n=102) (n=102)

Mean (SD) Mean (SD) ICC* Cronbach’s af
NDI  32.1(6.6) 14.1 (6.7) 0.86 0.90
NPQ 12.1 (47 11.9 (4.8) 0.85 0.80
CDS  12.5(6.3) 12.8 (6.4) 0.84 0.80

NPDS 39.1(19.8) 37.0 (20.6) 0.81 0.94

*Intraclass correlation coefficient (ICC) between scores of visit 1 and
visit 2.

TInternal consistency.

NDI: Neck Disability Index; NPQ: Northwick Park Pain
Questionnaire; CDS: Copenhagen Neck Functional Disability Scale;
NPDS: Neck Pain and Disability Scale; SD: standard deviation.
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Table I1I. Correlation analyses between the scales and other clinical
and demographic measures in neck pain patients.

NDI NPQ CDS NPDS
Age -0.06 -0.07 -0.04 -0.13
Education level -0.11 —0.15 —0.09 —0.06
Disease duration 0.13 0.17 0.14 0.18
Morning stiffness 0.36* 0.41%* 0.38* 0.40*
VAS-pain 0.65* 0.73* 0.59* 0.73*
VAS-disability 0.71* 0.81* 0.63* 0.69*
VAS-physician’s 0.39* 0.50* 0.35% 0.46*
assessment
Muscle spasm 0.37* 0.36* 0.31%* 0.29*
Neck sensitivity 0.58* 0.53* 0.47* 0.47*
Flexion and extension —0.41* —0.43* —0.38%* —0.35*
Lateral flexion} -0.36* —0.37* —0.34* —0.33*
Rotation} -0.41* -0.41* —0.39* -0.39*
Pain with motion 0.50* 0.49* 0.44* 0.49*

fFlexion and extension summed. fLeft and right sides summed.

1p <0.05, *p <0.01.

NDI: Neck Disability Index; NPQ: Northwick Park Pain
Questionnaire; CDS: Copenhagen Neck Functional Disability Scale;
NPDS: Neck Pain and Disability Scale; VAS: visual analogue scale.

(above r =0.21) were found with age and educational level
(Table III). In addition, none of the scales were substantially
related to disease duration.

Table IV represents the results of the responsiveness. Of the
50 patients who received treatment, 48 assessed at the follow-
up. At the end of the study, the scores of all the scales and the
other clinical measures had improved markedly (p <0.01).
Comparison analyses revealed no differences between treatment
groups in the improvement for all measures. All the scales sho-
wed good sensitivity to change with nearly identical SRM va-
lues. After the treatments, correlation analyses revealed that all
the scales were strongly related to all clinical measures (Table
V). In other words, a decrease in the test scores corresponded
with an improvement in the clinical measures (p < 0.01).

DISCUSSION

The translated scales can serve as an important complementary
tool for a more reliable assessment of patients suffering from
neck pain. For the evaluation and selection of an appropriate

Table IV. Responsiveness of the scales in both treatment groups who
had neck pain.

Physical therapy group NSAID group

(n=24) (n=24)

Mean Mean

difference SRM p difference SRM p
NDI 5.5 085 0002 53 0.86  0.003
NPQ 5.1 0.93  0.001 53 0.91 0.001
CDS 5.8 089 0003 55 0.87  0.002
NPDS  20.5 092  0.0001 18.4 0.89  0.001

NSAID: non-steroidal anti-inflammatory drugs; NDI: Neck Disability
Index; NPQ: Northwick Park Pain Questionnaire; CDS: Copenhagen
Neck Functional Disability Scale; NPDS: Neck Pain and Disability
Scale; SRM: standardized response mean.



Table V. Correlation analyses between the scales and other clinical
measures after the treatments.

NDI NPQ CDS NPDS
Morning stiffness 0.60%*  0.58*%*  0.55%*  0.61**
VAS-pain 0.81**  0.78%*  0.72%*  (.83**
VAS-disability 0.73%*  0.61%*  0.82%*  (.82%*
VAS-physician’s assessment ~ 0.79**  0.81**  0.65**  0.79**

—0.55%*  —0.46%* —0.58%* —0.34**
—0.29** —0.15 —0.29%*  —0.38%*
-0.29*  -0.29* -0.30* -0,28*

—0.71%*  —0.72%*% —0.53%*% —0.70**
—0.48%* —0.45%*% —0,35% —0,46**
—0.63*¥*  —0.62%* —0.59*%* —0.62%**

Muscle spasm

Neck sensitivity
Flexion and extension
Lateral flexion
Rotation

Pain with motion

*p <0.05, **p <0.01.

NDI: Neck Disability Index; NPQ: Northwick Park Pain
Questionnaire; CDS: Copenhagen Neck Functional Disability Scale;
NPDS: Neck Pain and Disability Scale; VAS: visual analogue scale.

scale, several properties of the scale, such as the acceptability,
user friendliness, high reliability, validity and responsiveness
to clinical changes may function as a guide. The results of
the present study showed that the translated versions of the
NDI, the NPQ, the CDS and the NPDS scales have acceptable
reliability, validity and responsiveness for Turkish-speaking
patients with neck pain.

The results of reliability analysis in term of internal consis-
tency were satisfactory because Cronbach’s coefficient value
was greater than 0.7 for each scale as recommended (14, 18).
The somewhat higher coefficient values of NPDS may be due to
the larger numbers of items in this scale. In addition, test-retest
reliability results were similar within the scales, indicating that
the scales have high reliability.

In this present study, for all scales, we assessed the construct
validity by analysing the relationship between scale scores
and clinical measures. The results of the correlation analysis
showed that construct validity was highly satisfactory and
was nearly identical for all scales. The strong correlations of
scales with respect to VAS-pain and VAS-disability scores were
similar to previous data (9-11, 15, 21). There were also high
correlations between the physician’s judgment on a VAS and
scale scores (9, 10). As expected, the same strong correlations
were also seen between the scale scores and the examination
findings, such as ROM and neck sensitivity, in accordance
with previous studies (21).

Responsiveness is nearly as important as validity and relia-
bility for the assessment of scales. In our study, longitudinal
data of 48 patients who received treatment showed significant
improvement on both the scale scores and clinical measures
after 4 weeks. This result support that both treatment regimens
are effective in the neck pain, as previously reported (22-24).
Sensitivity to change between entry and evaluation at week 4
was demonstrated in all scales, and the SRM values were nearly
identical. The correlation analyses supported that all the scales
were sensitive to changes. Moreover, this is the first study in
which the sensitivity to change of the CDS has been studied,
although the good sensitivity of the other scales to change has
been reported previously (25).
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Finally, our results suggest that all the scales are similar
in their high reliability, validity and responsiveness. Lack of
significant difference concerning their psychometric properties
between the scales was probably due to their primary focus on
same health aspects. In order to make a decision regarding an
appropriate scale, the most important point is to measure the
scale’s psychometric properties. However, after this point is
clarified, the applicability and user friendliness of the scales
should be considered as additional selection criteria. In our
study, only 2 illiterate patients needed assistance to complete
the scales. This indicated that all the scales could be success-
fully self-administered by patients with neck pain. Although
there was no major comprehension problem with the scales,
for the NDI and the NPQ scales, the item about driving was
not answered in approximately 70% of cases, for reasons other
than a neck problem. Indeed, this missing data associated
with driving has been reported previously and handled by
either excluding the questionnaires that contained missing
data or calculating the mean score of all completed items (6,
15). It should be noted, however, that our rate of missing data
was considerably higher than that of these studies. Besides
the fact that the Turkish population prefers public transport,
this missing data rate is also higher than presumed by the
investigators in the first stage of this project. This may be
because there is a lower driving rate among Turkish women
than men for socio-cultural reasons. Considering the socio-
cultural structure of the Turkish population, these items could
be eliminated from the final versions of the scales after pilot
testing, but the determination of this was made difficult due to
a lack of sufficient statistical data about driving in Turkey and
an absence of a standardized approach regarding management
of missing fields in the literature. We therefore attempted to
apply the scales without elimination of any item and gave the
information to patients about this field before administration
of the scales. On the other hand, we believe that the accepta-
bility and usefulness of these items will increase in the future
due to increasing interest in driving among young people in
Turkey. As for the CDS and NPDS, the acceptability of these
scales was good, as shown by the low number of missing and
multiple responses. However, in clinical practice, the CDS may
be preferred because it takes less time to complete.

We examined the possible influences of the demographic
variables on the scales at the same time because it is important
to understand the factors that contribute to pain sensitivity and
disability. Although demographic values, such as ageing and
education, have been associated with neck pain and disability
(26, 27), none of these had any effect in our study. However,
in our study, the mean age of patients was considerably lower
than that of other population studies, as there were no patients
older than 55 years. In addition, the education level was mo-
dest or high in a majority of our patients. Considering these
demographic characteristics of our population, the absence of
correlation between the scale scores and demographic variables
may be explained.

In summary, all the scales were sensitive to change and si-
milar in their high validity, reliability standards in the patients
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with neck pain. They are potentially useful measures to help
patients and clinicians, and they meet the needs and criteria
of a scale to understand the influence of neck pain on daily
life. On the other hand, since the NDI and the NPQ scales had
considerably high rates of missing data due to the item about
driving, the clinician or researcher should consider the type of
patient population to be targeted as well as the psychometric
properties of the scale and choose the scale that best reflects
the patient.
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