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JOSEPH HENRY LEONARD, CHAN POH CHOO, MOHD. RIZAL ABDUL MANAF?, ZALEHA MD ISA?,
NOR AZLIN MOHD NORDIN, SRIJIT DAS?

ABSTRACT

BACKGROUND: There is a paucity of literature on validated outcome measurement
tools for evaluation of neck pain and related disability in the Asian context. AIM: The
main aim of the present study was to design a new tool called neck pain functional
limitation scale (NPFLS) for measuring disability related to neck pain and observe its
reliability, concurrent validity and criterion validity. SETTING AND DESIGN: This study
was performed at the institutional hospital. MATERIALS AND METHODS: A total of
157 subjects (neck pain group) and 25 control subjects (control group) without neck
pain were recruited for this study. NPFLS was framed as a new tool for this study,
which consisted of 5 domains — pain intensity, activities of daily living, social activities,
functional activities and psychological factors. Neck Bournemouth questionnaire (NBQ)
was used as a gold standard to measure the concurrent validity and criterion validity of
the NPFLS. STATISTICAL ANALYSIS: Criterion validity and concurrent validity between
the neck Bournemouth questionnaire (NBQ) and NPFLS scores were tested statistically
using Mann-Whitney U test and Spearman correlation test. The reliability was tested by
examining the internal consistency to calculate the Cronbach’s alpha value for each item
in NPFLS. RESULTS: No significant difference between NPFLS and NBQ was observed
using Mann-Whitney U Test, with P value greater than 0.05 (P= 0.557). Besides that,
NPFLS had a high concurrent validity (r= 0.916) and good internal consistency with high
Cronbach’s alpha value of (r= 0.948), which demonstrated strong correlation between
the items of NPFLS and NBQ. CONCLUSION: NPFLS demonstrated good reliability, high
concurrent validity and criterion validity in this study. NPFLS can be used to assess neck
pain and disability among patients with neck pain.
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Neck pain is one of the most common problems
in the population, which affects approximately
67% of individuals at some point of time in their
lifetime.["! Regarding the 12-month prevalence
of neck pain, previous research studies have

Indian J Med Sci, Vol. 63, No. 10, October 2009



446 INDIAN JOURNAL OF MEDICAL SCIENCES

reported it to range between 30% and 50%.['2
Although it is not life threatening, it can cause
a sense of being unwell and substantial level of
disability due to pain and neck stiffness.? This
disability can affect the physical functioning of
the patients, leading to sickness behavior and
activity restrictions.> In the general population,
the 12-month prevalence of activity-limiting
pain has been reported to vary from 1.7% to
11.5%.["

The severity of neck pain and the related
disability can affect daily social and functional
activities, which may even involve emotional
and psychological aspects.®'"! Thanks to the
approval of the International Classification of
Functioning, Disability and Health (ICF) by the
World Health Assembly in 2001, neck pain
and related consequences could be clearly
understood and evaluated by a universal
conceptual model termed as ‘biopsychosocial
health,” which integrated the biomedical and
societal models of functioning and disability.['?!
Hence, the outcome measures for any disease
that predict the disease progress and response
should carefully consider the biopsychosocial
model involved in the evaluation of the disease
process.[?

A few disease-specific outcome measurement
tools that are available for assessing neck
pain include neck disability index, neck
pain and disability scale, Copenhagen
neck functional disability scale, Northwick
Park pain questionnaire, patient-specific
functional scale self-reports with neck
dysfunctions and the North American Spine
Society cervical spine outcome assessment
instrument.&-101319] |nterestingly, all the above-
mentioned tools were developed considering
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the psychosocial aspects of western culture
and were validated in the western context.
These tools may have cultural bias and may
be unsuitable for use in the Asian context
because of the differences in the local cultural
practices.!'! Hence there was a need to
develop a disease-specific outcome
measurement tool for neck pain that reflects
the local cultural practice.l' Thus NPFLS was
designed as a new outcome measurement tool
to evaluate neck pain.

It is important that the newly developed
outcome measurement tool must demonstrate
reliability (consistency), validity (trueness)
and responsiveness (the ability to detect
change).l' If the results of the tool are valid,
then it should measure the trait for which it
was designed (content), be correlated to other
measures of that trait (criterion) and must
differentiate between the group with disease
and the one without it. Hence the main aim of
the present study was to create a new outcome
measurement tool, NPFLS, in order to assess
the disability involved in neck pain and to report
its reliability, concurrent validity and criterion
validity.

MATERIALS AND METHODS

The present cross-sectional study examined
the validity of the NPFLS. This study was
performed in the Physiotherapy Department of
an institutional hospital. A total of 157 subjects
diagnosed with neck pain by orthopedic
specialists and 25 subjects without neck pain
were recruited for this study. The inclusion
criteria for recruitment of the 157 subjects
included neck pain for more than a month;
and history of cervical disk herniation, cervical
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spondylosis, cervical spine fracture and post-
surgical conditions of neck. Patients with
neck pain and lower back pain, patients with
migraine with or without aura along with neck
pain and patients with neck pain with history of
headaches were excluded from the study.

The control subjects were recruited from the
patients who attended the physiotherapy clinic
with other musculoskeletal problems that
were not related to the neck and shoulder.
The purpose and procedure of the study
were explained to all the subjects by a
physiotherapist, and informed written consent
was obtained before testing of the tools.
NPFLS and NBQ were administered to all the
subjects by the same physiotherapist. In order
to minimize the learning effects and bias in
the administration of the tools, the tools were
administered randomly by asking the subject
to pick a card, behind which the name of the
particular tool was written (either NPFLS or
NBQ). All the tests were carried out by the
same physiotherapist. Prior ethical approval
was obtained from the institution.

Framing of NPFLS

The NPFLS was created to assess the disability
related to neck pain. This tool consisted of 5
main domains, viz., pain intensity, activities of
daily living, social activities, functional activities
and psychological factors. Each domain had
4 sub-items that reflected the psychometric
properties of that particular domain, with a total
of 20 questions in NPFLS. The subject had to
circle only 1 answer in each question. Scores
for each question ranged from 0 to 5. The
highest score indicated greater disability.

The framing of NPFLS involved several steps.

First, a review of the literature on neck pain,
disability scales and questionnaire-designing
was carried out in order to find out a list of
items to be considered in NPFLS. Secondly, a
focused group analysis using a patient-specific
technique was carried out to collect details
regarding patient’s perception, beliefs and
attitude about neck pain and its impact on their
daily life; these were collected as sub-items by
structured interview among a different group of
patients with neck pain. Next, Team A, which
consisted of 4 senior physiotherapists, was
asked to give its expert opinion on disability
caused by neck pain and compare the items
from the literature review with patient’s self-
reported items. An expert opinion from a
statistician was also obtained for the scoring
scale.

Thus, an initial NPFLS questionnaire
(consisting of 36 items) comprising of
summarized items was prepared and was sent
to Team B for a review. This team consisted
of 4 other senior physiotherapists specialized
in musculoskeletal practice and a senior
medical practitioner. Face validity was obtained
from Team B, which came out with the final
version of NPFLS (20 items) after removing
the unpopular items and adjusting the tool for
domain and syntax. The main domains and
each sub-item under every main domain in
NPFLS were presented as follows:

Domain 1 — Pain intensity: It consisted of 4
questions, which included neck pain rating,
duration of neck pain, ability to manage neck
pain and ability to tolerate neck pain.

Domain 2 — Activities of daily living (ADL):
It consisted of 4 questions, which included
dressing, head turning, television-viewing and
carrying things.
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Domain 3 — Social activities: It consisted of
4 questions, which were related to shopping,
family relationships and interactions, traveling
and recreational activities.

Domain 4 — Functional activities: It consisted
of 4 questions, which included reading, using
phone, looking up to search things above head
level and work.

Domain 5 — Psychological factors: It consisted
of 4 questions, which were related to sleeping,
ability to concentrate, feeling of anxiousness
and feeling of depression.

The above-mentioned 5 main domains and
the sub-items under each domain reflected
the biopsychosocial status of health, which
can be influenced by the presence of any
disease that can cause disability in the normal
functioning patient. The term biopsychosocial
is a collective manifestation of functional,
social and psychological events that can be
influenced by the presence of neck pain.['?

Neck Bournemouth questionnaire

NBQ consisted of 7 core items, which included
pain intensity, disability in activities of daily
living (ADL), disability in social activities,
the emotional dimensions of anxiety and
depression, the cognitive aspects of fear-
avoidance behavior and pain control. Each item
score ranged from 0 to 10, and the total scores
were calculated. The higher score indicated
greater disability. Since NBQ consisted of 5
main domains, namely, pain intensity, activities
of daily living (ADL), social activities, functional,
emotional and psychological factors, it could
be used to compare the criterion validity and
concurrent validity of NPFLS. NBQ was tested
and found to be valid and reliable in patients
with nonspecific neck pain.”? Since NBQ was
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valid and reliable, it was used in this study to
test the psychometric properties of NPFLS.

Statistical methods

The collected data was analyzed with SPSS
version 16.0. Descriptive statistics was used to
analyze the demographic characteristics of the
subjects. The continuous data was subjected
to normality tests and revealed that it was not
normally distributed. Hence nonparametric
statistical tests were used to analyze the data.
The criterion validity between the NPFLS and
NBQ was assessed by Mann-Whitney test. The
concurrent validity between the two tools was
analyzed through Spearman correlation test.
The agreement between the NPFLS and NBQ
was assessed by weighted kappa statistics with
95% confidence interval. If the kappa coefficient
value ranged between 0.6 and 1.0, it was
considered as good agreement between the
NBQ and NPFLS. The reliability of NPFLS was
tested by examining the internal consistency to
calculate the Cronbach’s alpha value of each
item.

RESULTS

Out of 157 patients with neck pain, 66 were
males and 91 were females. The average age
of these subjects was 47.18 years (minimum,
15 years; and maximum, 78 years). Table 1
shows the demographic characteristics of the
subjects with neck pain who participated in this
study.

The results of criterion validity analysis between
NPFLS and NBQ showed that there was no
difference between the two tools (P> 0.05,
P= 0.557). Spearman’s correlation results for
concurrent validity between the scores of NBQ
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Table 1: Summary of demographic characteristics
of the subjects

N (%)
Gender
Male 66 (42.0)
Female 91(58.0)
Age Group
11-20 2(1.3)
21-30 34 (21.7)
31-40 15 (9.6)
41-50 30 (19.1)
51-60 40 (25.5)
61-70 26 (16.6)
71-80 10 (6.4)
Pain Duration Group
60-120 days 147 (93.7)
121-180 days 2(1.3)
181-240 days 5(3.2)
241-300 days 0(0.0)
301-360 days 3(1.9)
Diagnosis
Cervical Spine Fracture 1(6.0)
Cervical Spine Stenosis 2(1.3)
Cervical Spondylosis 50 (31.8)
Neck Pain with Unknown Cause 93 (59.2)
Prolapsed Intervertebral Disc 7 (4.5)
Whiplash 4(2.5)
Occupation
Armed Forces 11 (7.0)
Housewife 18 (11.5)
Nursing 4 (2.5)
Office Worker 28 (17.8)
Professional 23 (14.6)
Student 9(5.7)
Teaching 8 (5.1)
Unemployed 44 (28.0)
Worker 7 (4.5)
Others 5(3.2)

and NPFLS showed that there was a strong
correlation between NBQ and NPFLS scores,
with correlation coefficient r=0.916.

The internal consistency, as measured by the
Cronbach’s alpha coefficient, was more than
0.7 in all the items in NPFLS (overall value,
0.948). Intra-class correlation coefficient
analysis between NPFLS and NBQ showed
that the average measure of intra-class
correlation coefficient value was very strong
and highly significant (r= 0.962, P< 0.0005).

DISCUSSION

NPFLS is a newly designed outcome

measurement tool meant for evaluation of
neck pain and related disability. The main
aim of this study was to create NPFLS as
an outcome measurement tool for neck pain
and to examine the concurrent validity and
construct validity, along with the reliability
of NPFLS. However, before discussing the
validity and reliability aspects of the NPFLS,
it is important to discuss the construction and
contents of NPFLS. The basic design of NPFLS
considered the ‘biopsychosocial health’ aspects
as a conceptual model, recommended by
the International Classification of Functioning
Disability and Health (ICF).[*?

Recently, research on neck pain had shifted
its focus away from the signs and symptoms.
Rather, importance was laid on the specific
effects of the symptoms on the patient’s
functioning and daily life.'"¥ The above facts
were supported by a previous study which
looked at neck function, physical function more
holistically and at psychological function, which
supported the reasons for inclusion of the
multidimensional domains in the construction
of NPFLS.!"9 Therefore, the main 5 domains
of NPFLS are pain intensity, activities of daily
living, functional domain, social domain and
psychological domain. Each domain has
four sub-items, which makes for a total of 20
items in NPFLS. The 5 main domains of the
NPFLS and the sub-items were framed from
items generated from neck pain—focused
group interviews, items generated from
literature review and items generated from the
information received from clinical specialists
dealing with neck pain.

Previous studies that dealt with neck pain had
identified rating of pain, duration of neck pain,
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ability to manage neck pain and the ability to
tolerate neck pain as the important factors
which were to be considered while assessing
pain among patients with neck pain.®! Hence
the pain intensity domain was supported with
sub-items which included neck pain rating,
duration of neck pain, ability to manage neck
pain and ability to tolerate neck pain.

The physical factors associated with neck pain
included heavy lifting, monotonous work tasks,
static work posture, vibrations, repetitive jobs
and a high work pace.?” However, the patients
from the ‘focused interview’ group identified
activities such as turning head during driving,
viewing television, carrying things and dressing
as the main problems that resulted from their
neck pain. These were included as items under
the domain of activities of daily living.

Previous studies had pointed out that neck
pain can affect social factors, which include
shopping, family relationships and interactions,
traveling and recreational activities.®! Hence
these items were included to assess the effects
of neck pain and disability within the social
context. In the patient-specific focused group
interview for neck pain, majority of the patients
complained of neck pain while reading a
newspaper or a book in a flexed neck position.
Furthermore, previous studies had listed using
phone, looking up to search things above head
level and daily work as the main functional
activities affected due to neck pain.®! Hence
the functional activities domain consisted of
4 questions, which included reading, using
phone, looking up to search for things above
head level and normal daily work activities.

Previous research had shown a direct
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correlation between the pain level and the
attention paid to psychosocial distress,
especially anxiety and depression.!''l Other
psychological factors affected by neck pain
were disturbed sleep due to pain, lack of ability
to concentrate and focus, feelings of anxiety
and depression.l”'% Disturbed sleep and
sense of depression were commonly cited by
the individuals in the neck pain focus group
as disabling factors related with neck pain.
Therefore, the psychological domain consisted
of 4 questions, which included those related to
sleeping, ability to concentrate and focus, and
feelings of anxiousness and depression.

The methodology to design the NPFLS is
also discussed. The designing process of
the NPFLS considered the patient-specific
techniques (neck pain focus group) to come out
with their own set of problems or items which
had been matched with the fixed items obtained
by a scientific literature search process. The
advantage of this method was that it identified
the problems or issues relevant to each
individual and was consistent with the approach
to patient evaluation commonly used in clinical
practice.?" This was important because the
traditional fixed-items methods employed to
design a questionnaire may constrain the scope
of evaluation and include questions irrelevant
to some patients or may not include issues of
importance to some patients.!' Therefore, the
method adopted to create NPFLS overcame
the design flaws in an attempt to obtain more
accuracy.

It is for the same reasons stated above that
a patient-specific scale was not considered
for simultaneous validation along with NPFLS
and NBQ. Moreover, the level of statistical
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correlation between patient-specific scales and
fixed-items questionnaires was always found
to be only moderate due to the limitation in the
standardization of the contents in the context of
patients’ perceptions of their problems.?% A
previous study had mentioned that the patient-
specific scale may be perceived differently by
different persons, especially those concerning
to the domains of social, psychological and
emotional functions.?'! Therefore, this study
considered patient-specific techniques to
elicit information in framing of NPFLS, along
with the items supported by evidence-based
practice in the field of neck pain, but it did not
include a simultaneous patient-specific scale in
the validation process. Hence the validation of
the NPFLS was decided to be carried out with
a matched gold standard which reflected the
same properties of NPFLS.

While developing a questionnaire, it is
important to include in the research design
to add an established measure with proven
validity.?* Therefore, NBQ tool with established
validity and reliability was added in this study
to test the psychometric properties of NPFLS.["
The results of this study revealed that NPFLS
was an internally consistent and valid measure
that could be used to distinguish patients with
neck pain from other healthy volunteers.

Content validity of NPFLS was attempted
by adjusting the 5 domains and syntax of
each question with consideration of patients’
comments and experts’ opinions supported by
scientific information from literature. Regarding
content validity, any instrument designed to
measure such a construct must tap each of its
constituent dimensions.?s NPFLS consisted
of 5 main domains in which its psychometric

properties matched with those of NBQ.
Therefore, in this study, the psychometric
properties of NPFLS were matched with the
established psychometric properties of NBQ
in order to examine the criterion validity and
concurrent validity of NPFLS.

Criterion validity was established by measuring
the sensitivity and specificity of NPFLS in this
study. The sensitivity of a test was the extent
to which it identified those patients who in fact
had the disease, whereas the specificity of a
test was the extent to which it failed to identify
those without the disease.? The results of the
study showed that NPFLS had good criterion
validity (P= 0.557).

Concurrent validity was established by
comparing the performance of NPFLS with that
of NBQ in this study. The test-retest reliability
of NBQ was 0.65 with acceptable construct
validity.[? The NPFLS produced data that was
in accordance with NBQ, and therefore, it was
deemed to be a valid measure. In this study,
there was a good correlation between NPFLS
and NPFLS total scores by using Spearman’s
correlation. The correlation coefficient value
was 0.916, which meant that the scores were
highly correlated to each other.

Cronbach’s alpha was used to measure
reliability and inter-correlation of the items of
NPFLS in this study. Cronbach’s alpha could
take a value between 0 and 1, where 0 indicated
that none of the items was related to another
and 1 indicated that all items were the same.?”
If the reliability coefficient was 0.80 or higher,
it was considered high or good reliability.l'? In
this study, NPFLS had high Cronbach’s alpha
value (r= 0.948) and showed that it had good
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reliability. Furthermore, the intra-class correlation
coefficient between NPFLS and NBQ was high
(r=0.962), which showed that the psychometric
properties of NPFLS were highly reliable and
comparable to those of NBQ.

In terms of comparing the performance of
NPFLS with regard to the psychometric
properties of the other available tools to assess
neck pain, NPFLS performed better in reliability
scores. For example, the reported Cronbach’s
alpha value was 0.88 for Copenhagen neck
functional disability scale, whereas the obtained
Cronbach’s alpha value for NPFLS was
0.948."% Similarly, the reported Cronbach’s
alpha value for neck disability index ranged from
0.6 to 0.7, which was lesser compared to that for
NPFLS. Hence it could be claimed that NPFLS
performed better when compared to some of the
other available tools to assess neck pain.

As Malay is the official language in Malaysia and
the general hospitals in Malaysia do not have a
standardized and validated tool for measuring
neck pain and disability, there was a need to
have an outcome measurement tool in Malay
language to evaluate neck pain. Therefore, it
is the opinion of the researchers of this study
that efforts should be made to report on the
validation of the English version of the newly
designed NPFLS, which would be translated into
Malay language later and validated in a future
study for local usage in Malaysia.

This study has some strength in that the
subjects with neck pain recruited in the study
represented a variety of cervical problems,
ranging from cervical spondylosis to cervical disc
prolapse. The recruitment of patients with both
nonspecific neck pain and specific neck pain (a

Indian J Med Sci, Vol. 63, No. 10, October 2009

structural damage to the neck tissue) allowed
the applicability of NPFLS to various types
of neck pathologies. Similarly, the age range
of the patients who participated in this study
also consisted of both younger and older age
groups of patients. Hence it could be said that
NPFLS may be applied to different age groups.
Strength may be accounted for by the process
of designing the NPFLS. Previous tools related
with neck pain configured questionnaire items
based on literature reviews and were compared
with a patient-specific tool.l”® The NPFLS was
designed by collecting information using patient-
specific methods, expert opinions, along with the
items supported scientifically through literature
search.

The researchers also would like to humbly
admit some limitations of this study. Firstly, the
subjects for this study were recruited from one
particular hospital and only from the outpatient
department. Secondly, NPFLS was in its initial
stages of validation. Validity aspects such as
predictive validity, responsiveness to change,
test-retest reliability, factorial analysis, etc.,
are being considered for future studies before
NPFLS could be translated into Malay language
for the local population.

CONCLUSION

The present study supported the validity of
NPFLS because the performance of NPFLS
was comparable to the established standards of
NBQ. The study results suggested that NPFLS
was a highly reliable outcome measurement
tool to evaluate neck pain and underlying
disability.
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