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ABSTRACT 

Objective: The purpose of our study was the translation and validation of the Neck Disability Index in our specific 

cultural background. The Pakistani Urdu version of Neck Disability Index (NDI) was tested for validity and 

reliability. The Neck Disability Index (NDI) is a valid and reliable tool, designed to measure disability in routine life 

activities due to neck pain. International standards were followed for the translation strategy comprising forward 

translations, reconciliation, backward translation and pre-testing steps. The translation of the original questionnaires 

was performed in accordance with published guidelines and this was adapted to cultural differences in the patient 

population. These procedures resulted in the Pakistani modified version of the NDI.  

Study Design: comparative study.  

Place and Duration of Study: This study was carried out at the Department of Neurosurgery Outdoor Clinics at 

Benazir Bhutto Shaheed Teaching Hospital Abbottabad from April 2007-March 2009. 

Materials and Methods: In the first stage, Fifty five patients (32 men, 23 women) were included over two years 

period at the Department of Neurosurgery Outdoor Clinics at Benazir Bhutto Shaheed Teaching Hospital 

Abbottabad attached with Women Medical College Abbottabad. Seventeen patients were suffering from acute phase 

after a neck sprain, 20 had chronic neck pain and 18 had no neck pain but had other musculoskeletal symptoms. On 

3 occasions, the patients completed the Neck Disability Index and other surveys. Levels of sensitivity, test-retest 

reliability and validity were acceptable. In the next stage, Thirty-eight patients (16 men, 22 women) were included 

in a study of the modified version, twenty patients with acute neck sprain and 18 with other musculoskeletal 

symptoms filled out to test the modified version of the Neck Disability Index, which provided a more specific 

measure of disability due to neck pain. 

Results: We have accumulated enough evidence to show that the Urdu version of the Neck Disability Index 

measures disability in activities of daily living in patients with neck pain in a reliable, valid and responsive manner. 

The questionnaire is considered a useful tool for research and clinical settings in local or international studies since 

its psychometric properties are comparable with other versions validated in different countries. 

Conclusion: The Pakistani version of NDI is a reliable and valid instrument to measure psychometric properties and 

functional status in Pakistani patients suffering from neck disability. Being a simple and fast scale, its use can be 

recommended in a clinical setting and future outcome studies in Pakistan 
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INTRODUCTION 

Neck pain is a highly prevalent condition among the 

general population, estimates range from 10% to  

35% 1,2,3. In a vast number of cases, there is no link 

between specific pathology and neck complaints, 

resulting in the term non-specific neck pain. The 

situation often leads to recurrences and chronicity, with 

a major impact on the quality of life of sufferers. In a 

recent prospective study assessing patients with non-

specific back and neck pain seeking primary care, half 

of the respondents reported pain and disability at the  

5-year follow-up4. Out of Five questionnaires 

measuring disability on a patient's life due to neck 

pain5, the Neck Disability Index developed by Vernon 

and Mior6 has been revalidated in several study 

populations and has shown stable psychometric 

properties7,8,9,10,11. 

The NDI has been tested worldwide in various 

languages for face validity, test-retest reliability, 

internal consistency, construct validity and concurrent 

validity15to25. At the same time, as suggested by Vernon 

& Mior, the larger group studies should be conducted to 

strengthen the overall relevance of the NDI15,17. An 

Urdu translation of the NDI was never tested for 

validity. 

The purpose of this study was to validate a Pakistani 

Urdu version of the Neck Disability Index and to test a 

version that had been modified in order to improve its 

specificity. 

MATERIALS AND METHODS 

Patients Population: In the first stage, Fifty five 

patients (32 men, 23 women) were included over two 

years period from April 2007-March 2009 at the 

Department of Neurosurgery Outdoor Clinics at 
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Benazir Bhutto Shaheed Teaching Hospital Abbottabad 

attached with Women Medical College Abbottabad. 

Seventeen patients were suffering from acute phase 

after a neck sprain, 20 had chronic neck pain and 18 

had no neck pain but had other musculoskeletal 

symptoms. Inclusion criteria for this study were non-

specific chronic neck pain (>3 months duration), 

admitted for outpatient rehabilitation, age between 18 

and 65 years, the ability to read and speak Urdu 

language (to complete questionnaires). Exclusion 

criteria were status  post surgery in the cervical region, 

cardiovascular or pulmonary diseases severely 

diminishing physical capacity, pregnancy, addiction to 

drugs, and extensive  psychological or behavioral 

problems.  

The induction of patients was carried out in two groups 

who have neck pain and one group of patients with 

some other musculoskeletal disorder without neck pain 

(Table I). One group of patients was with acute neck 

pain after a neck sprain with no previous neck disorder 

and another group consisted of patients with chronic 

neck pain who were offered no treatment during this 

study period. In the chronic group, those patients with 

pain for 3 months or more were recruited. 

The first part of the study consisted of 55 patients, 

seventeen subjects in the acute phase after a neck sprain 

were referred from the department on the day of the 

first visit, 20 subjects with chronic neck pain previously 

treated at the outdoor clinics of  Department of  

Neurosurgery and 18 subjects with no neck pain but 

having other musculoskeletal disorders were recruited 

from the outpatient services  of the department of 

Neurosurgery. 

The second part of the study was designed to test a 

modified version of the NDI. In that part a different 

cohort of 38 subjects were included (20 with acute neck 

sprain and 18 with no neck pain). 

Questionnaires: The NDI consists of 10 subheadings; 

pain intensity, personal care, lifting, sleeping, driving, 

recreation, headaches, concentration, reading and work. 

The 10 items, with 6 possible answers in each are 

scored 0 (no activity limitations) to 5 (major activity 

limitations) and summed up to yield a total score. In the 

Pakistani version used in the study all items were 

provided with an additional alternative, “not 

applicable”. 

The SF-36 questionnaire12–14, produces a profile of 

eight domain scores, including physical functioning 

(PF), physical role limitations, emotional role 

limitations, social functioning, bodily pain, general 

mental health, vitality and general health perception. 

Each domain is scored from 0 (poor health) to 100 

(optimal health). The only domain studied by us  

was PF. 

The Disability Rating Index (DRI)18, consists of 12 

items of daily routine: dressing, outdoor walks, 

climbing stairs, sitting for a longer time, standing bent 

over a sink, carrying a bag, making a bed, running, light 

work, heavy work, lifting heavy objects and 

participation in exercise programs or sports. On 100-

mm visual analogue scales (VAS) ranging from 0 

(without difficulty) and 100 (unable to perform), the 

patient marks his/her presumed ability to perform the 

activity. The mean value of these measurements 

provides the DRI expressed as a percentage of the 

highest possible rating. In addition, complementary 

questions were also given concerning the adequacy and 

completeness of the NDI, items concerning neck 

disorders, cervical range of motion and the need for 

pain relievers. Two 100-mm visual analogue scales 

were also added: one concerning pain (anchor points 

“no” and “worst possible”) and one concerning overall 

activity (anchor points “fully active” and “prevented all 

activities”). 

In the second part of the study NDI was modified to 

clarify that the questions asked were specific to neck 

pathologies. Thus “neck pain” was used instead of 

“pain” or “due to neck pain” was added (not for the 

item concerning headache) .And hence  9 of the 10 

items were modified.  

 
Figure No.1: Patient Methodology 

First phase  

First phase of the study was performed between 2007 

and 2009. Here patients were asked to fill out the forms 

for the Modified NDI,( helped out in our cultural setting 

most of the time if they were not able to do it due to any 

reason) and the 2 VAS (pain and overall activity). In 

our scenario and cultural background, 54 % of patients 

were helped out either due to illiteracy or difficulty to 

respond properly to the question when they were 

confronted with the questionnaire first time. The figure 

dropped to 28% on filling out second questionnaire. 

Questionnaires were filled out on 3 consecutive visits to 

the neurosurgery department clinic while they were 

receiving appropriate medicines and physiotherapy.  

Second Phase 

In the second part of the study the subjects with acute 

neck pain due to neck sprain filled in the modified NDI 

and the Disability Rating Index DRI on 2 occasions; 

first on the day of their visit to the Emergency  and 

second in the department of Neurosurgery clinic at least 

2 hours later after treatment and physiotherapy. The 

group with no neck pain having other musculoskeletal 

symptoms filled out the questionnaires once at the 

department of neurosurgery clinics. 
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Scoring was transformed to a percentage score as 

described for the Oswestry Low Back Pain Index (16)as  

the NDI  is scored from 0 (no activity limitations) to 50 

(major activity limitations), and as an alternative to deal 

with unanswered  questions . 

RESULTS 

To begin with, patients in the chronic group filled out 

85% of the items satisfactorily; the percentage in the 

group without neck symptoms and in the acute group 

was 79% and 91%, respectively. In the second part of 

the study the items of the modified NDI were 

satisfactorily filled out by 85% of the group with no 

neck pain and by 87% of the group with acute neck 

pain.  

 
Figure No.2 . Patient Data Summary 

First Phase: Face validity (a test can be said to have 

face validity if it "looks like" it is going to measure 

what it is supposed to measure) was estimated based on 

the subject’s response during the initial evaluation as to 

whether the questionnaire was relevant to his/her 

disorder. Sixteen patients in the chronic neck pain 

group, 13 of the patients in the acute neck pain group 

and 2 in the no neck pain group felt that it was relevant 

or partially relevant (Table II). 

The content validity( a non-statistical type of validity 

that involves "the systematic examination of the test 

content to determine whether it covers a representative 

sample of the behavior domain to be measured) was 

estimated based on the response to the question: “Is 

there something important you think should be added?”. 

The concurrent validity ( When the measure is 

compared to another measure of the same type, they 

will be related (or correlated) was calculated as a rank 

correlation using the initial evaluation of NDI/DRI, 

NDI/PF, NDI/VAS pain and NDI/VAS activity. 

The sensitivity (also called recall rate in some fields) 

measures the proportion of actual positives which are 

correctly identified as such (e.g. the percentage of sick 

people who are correctly identified as having the 

condition) was estimated based on the response to the 

statement in the initial complementary questionnaire, “I 

have a neck disorder”. Twenty subjects in the chronic 

neck pain group, 19 subjects in the acute neck pain 

group answered “correct” or “partially correct”.  

The specificity ( measures the proportion of negatives 

which are correctly identified (e.g. the percentage of 

healthy people who are correctly identified as not 

having the condition) was estimated for the initial 

evaluation for the subjects with no neck pain. Six 

subjects in the group with no neck pain had an NDI 

score over 10%, 4 of these over 20%. The items most 

frequently misunderstood were; “difficulty  in lifting” 

(3 subjects), “working” (6 subjects), “sleeping” (5 

subjects) due to pain and the item concerning pain (3 

subjects). 

When analyzing the individual answers, 2 subjects in 

the group without neck pain answered “partially 

correct” to the statement “I have a neck disorder”. 

These 2 subjects did not mark any pain on the VAS. 

The test-retest reliability coefficient (is a measure of 

the consistency of a psychological test or assessment.) 

This kind of reliability is used to determine the 

consistency of a test across time. 

 
Figure No.3: Results for Validity of NDI 

Second Phase: The percentage scores of the modified 

NDI were 18–64% for the subjects with acute neck 

pain. Scores of subjects with no neck pain were all 

below 20% and there was a significant difference when 

comparing the modified NDI and the DRI (p < 0.0001). 

DISCUSSION 

In Pakistan Specific Model, testing the Validation and 

Reliability of local version of NDI is an uphill task 

specially when this was never  done before. Patients not 

exposed to such Questionnaire sometime are difficult to 

be objective when answering and then affect the results 

leading to less than comparable results with other 

authors. For us three options were available when 

measuring disability or activity limitation: generic, 

condition specific and patient specific instruments. The 

SF-36 and the DRI belong to the generic group8. 

Condition specific instruments like the NDI are thought 

to be more sensitive to changes in symptoms (9–11) or 

easier to use in clinical practice22, 23. The study by 

Riddle & Stratford23 describes similarities in results 

when using the SF-36 and the NDI15. Westaway et al.24 

compared the Patient-Specific Functional Scale (PSFS) 

to the NDI. In Neurosurgical scenario, PSFS is more 

relevant, as here, the patient chooses which 3 important 

personal activities are the most difficult to perform24. 

The PSFS proved to be an excellent tool for working 

http://en.wikipedia.org/wiki/Precision_and_recall#Definition_.28classification_context.29
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with individual patients and that it should be 

supplemented with a generic or condition-specific 

measure when group decision-making (i.e. quality 

assurance assessments or research) is important as in 

our case. When assessing the functional status of 

patients with cervical spine problems, either the 

physical component summary scale or the mental 

component summary scale of the SF-36 or the NDI can 

be used since there is considerable overlap between the 

two tests. The Pakistani version of the NDI, which was 

used in the first part of our study, demonstrated good 

validity, sensitivity and test-retest reliability, but not 

optimal specificity as NDI was being applied to neck 

conditions. Therefore, in a modified version, we made 

it clear that the items specifically referred to neck pain. 

In the study by Vernon & Miror15, test-retest reliability 

of the NDI was measured on a subset of 17 subjects 

with neck pain of different origin. In the first part of our 

study we chose groups of neck pain patients who 

represented an acute (Neck Sprain) or a chronic stage 

(Cervical Spodylosis). 

Because of the results from the first part of the study, 

the modified version was developed. This version was 

clearly better, since non-specific ailments or co-

morbidity did not produce false increases in the scores. 

For example, the item dealing with headache is not 

necessarily a part of the neck pain syndrome. 

Suggestions for additional items indicated that the 

social consequences of the pain are  important part of 

the subjects’ situation which is not covered when using 

the NDI. Also in Pakistani settings, patients needed 

more guidance to understand and sometimes in filling 

out the Questionnaire.  

We have accumulated enough evidence to show that the 

Urdu version of the Neck Disability Index measures 

disability in activities of daily living in patients with 

neck pain in a reliable, valid and responsive manner. 

The questionnaire is considered a useful tool for 

research and clinical settings in local or international 

studies since its psychometric properties are 

comparable with other versions validated in different 

countries. 

CONCLUSION 

The Pakistani version of NDI is a reliable and valid 

instrument to measure psychometric properties and 

functional status in Pakistani patients suffering from 

neck disability. Being a simple and fast scale, its use 

can be recommended in a clinical setting and future 

outcome studies in Pakistan 
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