Reliability and Validity Study of a Thai Version of
the Neck Disability Index in Patients with Neck Pain

Panya Luksanapruksa MD*,
Thanet Wathana-apisit MD*, Somyot Wanasinthop MD*,
Sanyapong Sanpakit MD*, Cholavech Chavasiri MD*

* Department of Orthopedic Surgery, Faculty of Medicine Siriraj Hospital, Mahidol University, Bangkok, Thailand

Objective: To evaluate the reliability and validity of the Thai version of the Neck Disability Index (NDI) in neck pain patients.
Material and Method: The NDI was translated into Thai. The translation strategy used international standards. Forty-six
Thai patients with neck pain were included in the present study. Thai version NDI, Short Form-36 (SF-36) and Visual
Analogue Scale (VAS) were completed by all subjects, twice, one week apart. The reliability and validity were subsequently
analyzed.

Results: Intraclass correlation coefficient score for test retest reliability was 0.986. Cronbach s alpha for internal consistency
was calculated as 0.925. For concurrent validity, the relation between NDI and VAS was investigated, the r value was 0.886
(p < 0.001). For construct validity, the relation between NDI and the Thai version of SF-36 was -0.427. The mental health

component was highest correlated with NDI.

Conclusion: The Thai version of NDI is a valid and reliable measurement method for evaluating neck pain disability.
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Neck pain is one of the major complaints
among the cervical spine disorders and is a common
complaint in most communities''. Data from cross-
sectional studies show that point estimates range from
10% to 35%“9. In clinical trials, standardized scales
are being used to capture important differences in
disability, thus offering evidence for the effectiveness
of one or another therapeutic intervention”-®.
There are many specific-questionnaires that are
used to assess disability due to neck pain e.g., Neck
disability Index (NDI)®, Neck Pain and Disability
Scale (NPDS)"9, the Northwick Park Neck Pain
Questionnaire'V and the Copenhagen Neck Functional
Disability Scale!'?. The Neck Disability Index developed
by Vernon and Mior is a condition-specific instrument
for self-report of disability. It is adapted from the
Oswestry Low Back Pain Questionnaire. It was
also proved to be a valid and reliable instrument to
measure disability in cross-cultural studies conducted
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in, French™), Swedish'?, Spain'®, Brazil'”, Korean'®,
Iranian"®, Greek®”, Turkish®Y, Thai®?, Finland®,
Chinese® and Dutch ®2, The previous Thai version
of NDI validation study revealed good reliability and
validity. However, test-retest reliability study was
examined in 20 from 185 patients who participated
(10.81%) and was performed over 48 hours interval ?.
The aim of the present study was to re-evaluate the
reliability of the other Thai version NDI in Thai neck
pain patients by using longer follow up interval, more
patients in test retest reliability study and using SF-36
questionnaire to evaluate construct validity.

Material and Method
Participants

Forty-six Thai patients who attended the
orthopedic outpatient clinic, Siriraj Hospital were
included in the present study. Eligibility criteria were
20-80 years old Thai people, a written consent of
the patient. The patients with severe radiculopathy
or myelopathy that requires surgical treatment,
regional tumors or metastasis, vertebral fractures,
neck infection, psychiatric disorders, traumatic
injuries, neck surgery, and the ones who could not
read and speak Thai language were excluded from the
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present study. After giving written consent, they
completed a questionnaire on demographic data,
clinical data, VAS, Thai version NDI, and SF-36
questionnaire. According to Deyo®), assessing
reproducibility by retest at one-to-two week intervals
(rather than a shorter interval), may result in more
realistic estimates of the variability to be observed
among control subjects in a longitudinal study.
Seven days later, patients were asked to fill in the
same questionnaire. Patients also completed the
Global Rating of Change (GROC), used as criterion
for “stable” conditions. The GROC rates the self-
perception of change. Patients who state deterioration
or improvement in a transitional scale, are asked to rate
their condition from -7 (a very great deal worse) to -1
(almost the same, hardly any worse at all) and from 7
(a very great deal better) to 1 (almost the same, hardly
any better at all) respectively. Patients who scored
between -3 and +3 on the GROC were included in the
test retest analysis, assuming that these patients had
no clinically relevant changes®?.

Translation

Permission for the translation of the NDI was
taken via e-mail from Dr. Howard Vernon before the
present study. The translation strategy was selected
based on minimal criteria developed by the Scientific
Advisory Committee of the Medical Outcomes Trust®.
Two independent bilingual health professionals
translated the questionnaire into Thai (forward
translation). The mother tongue of both translators
is the Thai language and their level of English is
advanced. A reconciliation meeting was conducted
to obtain a consensus version. One native English
speaker (an English teacher from an international
college, Mahidol university living and working in
Thailand for the last 10 years) who was blinded to the
original version retranslated the re-conciliated Thai
version into the source language (back translation)
then compared with the original version of the NDI.
A bilingual team consisting of three translators
reviewed the Thai version of the questionnaire in
order to make the cross-cultural equivalence and the
prefinal version for field testing. Ten patients with
neck pain completed the translated prefinal version
questionnaire to determine any misunderstandings in
the translation. After the pilot study, the final version
Thai NDI was administrated to 46 patients who had
neck pain. The following modifications were done
in the final adaptation, in the sixth section, most of
the patients could not understand the expression of
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“concentration”. Therefore, this expression was
replaced by “paying attention”. In the tenth section,
the expression of “recreation” was replaced by
“hobby”. Finally, three participants did not drive,
resulting in missing data. When patients did not drive,
total scores were adjusted by dividing by 45 and
transforming to percentage score.

Reliability and validity measurements

Internal consistency was calculated using
Cronbach’s alpha. Values over 0. 7 would be considered
as acceptable®®. For the test-retest reliability, the
questionnaire was completed twice. The period
between measurements was seven days. Test-retest
reliability was determined by using intraclass
correlation coefficient (ICC). ICCs vary from 0.00 to
1.00 where values of 0.60 to 0.80 are regarded as
evidence of good reliability, with those above 0.80
indicating excellent reliability. The size of the retest
sample was estimated based on a method developed to
calculate the required number of subjects in a reliability
study@”. Parameters regarding the probability of
error type I and type II were oo = 0.05 and § = 0.20
respectively. An ICC = 0. 8 was defined as the minimal
acceptable level of reliability and the authors
hypothesized that the authors findings would be
consistent with a Concurrent minimum coefficient of
0.9. According to Nunnally®? this level of reliability is
the least still appropriate for person level comparisons.
Following these assumptions, 46 stable subjects were
necessary for the test-retest analysis. For criterion-
related validity, concurrent validity method was used.
The relation between NDI and VAS was examined by
Pearson’s correlation analysis with p <0.05 was set for
significant. Construct Validity, The construct validity
was examined by comparing NDI with Thai version
SF-36. The relation was evaluated with Pearson’s
correlation analysis. Factor analysis was applied to
determine the dimensionality of the items of a
questionnaire. The retained factors in each scale had
eigenvalues > 1. Independent factors were obtained
by using the varimax rotation method. An item loading
on each factor > 0.4 was considered satisfactory. To
evaluate the construct validity, the authors examined
the relationship between NDI and other scales.
First, the relationship between NDI and Visual
Analogue Scale (VAS) scores was examined using
Pearson correlation analysis (convergent validity),
and construct validity was examined again by
comparing NDI and Short Form Health Survey (SF-36)
scores.
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Results

The mean age of the patients who
participated in the present study was 43.85 (standard
deviation = 12.61, range: 22-78 years), and there were
14 men and 32 women. The longest duration of the
pain was over 7 weeks (56. 6%). Table 1 shows the
demographic characteristics of the patients. The
mean NDI score was 26.26 + 7.43 (12-42), and the
mean VAS score was 4.76 + 1.6 (2-8).

The ICC of the test-retest reliability was 0.986,
and internal consistency (Cronbach alpha) was 0.925.
When the relation between NDI and VAS was
investigated, the r value was 0.886 (p < 0.001). These
results showed that the concurrent validity of the
Thai version of NDI was good.

The results of factor analyses of 10 items of
the Thai NDI extracted one factors with eigenvalues
> 1, which explained 60. 74% of the total variance and
was identified as activity (item 1-10). The results are
shown in Table 2.

When the relation between NDI and SF-36
was investigated, the r value was -0. 427 (p = 0.03) that
showed the construct validity of the Thai version of
NDI was moderate. Mental health component was
found to be the highest correlated with NDI scores.

Discussion

The present study’s purpose was conducted
translating and validating the other Thai version
NDI in Thai neck pain patients with VAS and SF-36
questionnaire. Cultural adaptation was established
using interview pilot group with open-ended questions
resulting in a good questionnaire’s content validity.
The results of the present study suggest that Thai
version of the NDI is a reliable and valid method
for measuring disability in Thai neck pain patients.

Test-retest reliability score was found to be
ICC = 0.98. The authors findings are also consistent
with the previous study that found ICC range
between 0.84-0.98(14162123.2533) I the present study,
the authors used a seven days interval according to
Deyo et al®» recommendation that a one to two week
interval is adequate to minimize memory effects.
The GROC rates were used as criterion for “stable”
conditions. Patients who limited change in GROC
score were included in the test re-test analysis,
assuming that these patients had no clinically relevant
changes®. The very good test-retest reliability is
comparable with the results of the Turkish study
(ICC: 0.979) and Greek study (ICC: 0.9) because they
used similar interval to the present study. Internal
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Table 1. The demographic characteristics

Variables n=46
Sex

Male 14 (26%)

Female 32 (74%)
Age (mean + SD) 43.85+ 12.61
Education

Elementary school 8 (17.4%)

High school 10 (21.7%)

University 28 (60.9%)
Duration

Within one week 10 (21.7%)

2-7 weeks 10 (21.7%)

More than 7 weeks 26 (56.6%)
Episode

First time 4 (8.7%)

1-10 times 14 (30.4%)

More than 10 times 28 (60.9%)
Underlying disease

No 34 (73.9%)

Yes 12 (26.1%)

Table 2. Factor-loading for the one factor solution of the
Thai NDI

Questionnaire (item 1-10) Factor 1: activity

0.79
0.73
0.63
0.77
0.71
0.81
0.69
0.86
0.82
0 0.90

— 0 0 N LB W~

consistency of the Thai NDI (Cronbach alpha: 0.925)
was slightly higher than results from other studies
(0.82-0.89)16:18-20222426) " Concurrent validity analysis
shown correlation coefficient between NDI and
VAS scores was found to be r = 0.886 (p < 0.001),
which is higher than previously reported values
(0.49-0.75)16182229 " Construct validity shown SF-36
were moderate correlated with the NDI (r=-0. 427) that
were slightly lower than in the other studies possibly
reflecting the different patient population®239. In
the authors’ assessment, we compared this Thai
version NDI with eight Thai SF-36 subscales. All SF-36
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subscales reached significance levels. Mental health
component was found to be the highest correlated
with NDI scores. In the authors factor analysis of the
Thai version NDI revealed one dimension accounting
for 60.74% of the variance, which is consistent with
previous three studies!'’2*39. This single subscale
identified as “activity” is in contrast to the findings of
the French, Korean study that suggested two factors.
The percentage of the variance was quite low that
considered as a limitation. Limitations of the present
study were relatively small number of patients at
a single medical center, which may limit the
generalizability of the findings. Given more numbers
and multicenter study may increase power of study.
Nevertheless, the present study demonstrates the
reliability and validity of the Thai version of NDI.

Conclusion

The results suggest that the Thai version of
the NDI validated in the present study is a reliable and
valid instrument for the measurement of the disability
caused by neck pain in the Thai population.
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Appendix. (cont.)
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