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INTRODUCTION

Neck pain is considered to be the fourth leading cause of disability.[1] Croft et al. reported that one 
of three adults would experience neck pain in the course of 1 year, which creates a major health 
burden.[2] Not only does neck pain and disability are affecting health but it was also reported that 
individuals with neck pain are more likely to skip workdays and be unproductive.[3] Significant 
effects on the quality of life may be the result of neck pain; disrupting the patient’s activity of daily 
living, overall health, and work responsibilities.[4-6]

Self-administered questionnaires play a major role in understanding important outcomes like 
the perception of pain and the disability level.[4,7,8] The most commonly used validated tool for 
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assessing the effect of neck pain is the neck disability index 
(NDI). It evaluates the effect of neck pain on the participant’s 
functional status. It also measures results in clinical settings 
and research.[4,5] To use the NDI in various languages and 
societies, it has been properly translated and validated.[4,9-24] 
This provides a standardized measuring tool to be utilized 
clinically and in research projects in different parts of 
the world. This facilitates information exchange between 
researchers and clinicians globally.[4,25,26]

To assess the measurement model validity, we use exploratory 
factor analysis (EFA) and confirmatory factor analysis (CFA). 
In EFA, data exploration is done to generate information 
about the required number of factors to represent the data, 
in which all measured variables are related to every latent 
variable. However, in CFA, the number of factors can be 
specified, and relations between measured variables and 
latent variables can be determined.[27]

In 2013, Shaheen et al. [4] translated the NDI to Arabic (NDI-
Ar). Along with the translation, they investigated reliability, 
factor structure, validity, and cross-culturally adapted the 
NDI-Ar in individuals who speak Arabic and have neck 
complaints. In our study, we used exploratory and CFA to 
investigate the factorial structure of the 10-item NDI-Ar in a 
multioccupational sample.

MATERIALS AND METHODS

Participants

The participants of the sample used for the current study were 
originally recruited in 2019. They were sampled to represent 
the general population of Saudi Arabia and were participants 
in another cross-sectional study aiming to identify the 
prevalence of neck disability and the factors affecting it. Thus, 
the final sample consisted of 641 participants who completed 
NDI-Ar as a part of the original study (NDI-Ar available at 
http://links.lww.com/BRS/A749).[4] Aside from the NDI-
Ar, data were collected on level of education, occupation, 
income, and type of work environment.

Statistical data analysis

The means and standard deviations were used to describe 
the continuous measured variables and the frequencies 
and percentages for the categorically measured variables. 
The Kolmogorov–Smirnov’s and Mardia’s statistical tests 
of normality with the histograms were used to assess the 
statistical normality assumption of the continuous variables 
and the Levene’s test was applied to test the homogeneity of 
variance statistical assumption. The Cronbach’s alpha test was 
used to test the reliability of the neck disability questionnaire. 
The EFA with principal components analysis and maximum 
likelihood factor analysis with Promax rotation was used to 

assess the existing factor structure within the 10-indicator 
NDI questionnaire with suppression of items with low (poor) 
loading below salient levels (<0.30) as a criterion, the parallel 
analysis (PA) and the scree plot with the unidimensional 
congruence (UniCo) test, mean of item residual absolute 
loadings (Mean IREAL) test, and explained common variance 
(ECV) test were used to assess the number of the extractable 
factors from the NDI questionnaire and its unidimensionality. 
As a next step to the EFA and unidimensionality findings, 
the structural equation modeling CFA was carried out for 
the covariance matrix of the NDI 10 indicators testing their 
measurement model of one latent factor and the loadings of 
the indicators for this latent single factor were expressed as 
standardized regression beta coefficients. The fitness of the 
CFA model was assessed with the Chi-squared test adjusted 
for degrees of freedom, the comparative fit index (CFI), the 
Tucker-Lewis index (TLI) fit, and the root mean square error 
of approximation (RMSEA) model fit indexes. The bivariate 
Pearson’s correlation I test was used to describe the bivariate 
associations between metric variables. The Statistical Package 
for the Social Sciences IBM program Version 21 was used 
for the data analysis and the Stand-Alone FACTOR program 
Lorenzo-Seva U and Ferrando PJ (2013) Version 9.2 was used 
for the factor analysis, PA, and unidimensionality testing. 
The alpha significance was considered at the 0.050 level.

RESULTS

Participants

The demographics of the participants are summarized in 
Table  1. Six hundred and forty-one subjects living in Saudi 

Table  1: Respondents’ sociodemographic and professional 
characteristics. n=641.

Frequency Percentage

Gender
Female 446 69.6
Male 195 30.4

Age (years)–Mean (SD) 31.8 (13.05)
Age groups

11–19 years 57 8.9
20–30 years 314 49
31–40 years 112 17.5
41–50 years 82 12.8
≥51 years 76 11.9

Marital state
Never married 339 52.9
Married/divorced/widowed 302 47.1

Educational level
High school or less education 173 27
University degree 390 60.8
Master’s degree 41 6.4
PhD level 37 5.8
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Arabia completed the survey. The resulting findings display 
their sociodemographic, economic, and occupational 
characteristics. A  percentage of the respondents (45.3%) 
have office-based jobs with minimal physical requirements, 
another 35.4% have field jobs requiring mobility, and the 
remainder 19.3% have jobs that require a mix of both.

Perception of NDI-Ar

Table  2 displays the descriptive statistics for people’s 
perception of the Arabic version of the NDI indicators of a 
neck disability, the overall means and standard deviations 
of the NDI were found to be generally low, indicating that 
people, in general, reported low neck pain, difficulties in 
personal care, lifting, and reading. However, the highest 
rating given to people was assigned to headaches, which had 
a collective mean equal to 1.37 of 5.

The reliability analysis of the NDI-Ar

The Cronbach’s alpha test of reliability showed that the 10 
indicators of NDI-Ar were read and understood equally 
and reliably by the respondents. Cronbach’s alpha = 0.79. 
However, the 10 indicators had a substantial corrected item-
total correlation with their total scores. When these indicators 
were removed from their total, all the items had a corrected 
item-total correlation in excess of 0.42, denoting their 
relatively substantial shared covariance with each other. The 
reliability analysis of NDI-Ar indicators was followed by an 
EFA test and CFA test for 2-fold purposes: first, to ascertain 
the factorial structure (validity) and second to understand 
whether the 10 items will conform to the assumption of 
unidimensionality (i.e., the presence of one latent factor). 

EFA

The EFA of the correlation matrix between the 10 items of 
the NDI-Ar [Table  3] showed that the items were suitable 

Table  2: Descriptive analysis of the respondents’ perceptions of 
the indicators of NDI questionnaire.

Mean SD Median Minimum Maximum

Pain intensity 1.06 1.09 1 0 5
Personal care 0.16 0.42 0 0 3
Lifting 0.75 1.26 0 0 4
Reading 0.84 0.89 1 0 4
Headaches 1.37 1.22 1 0 5
Concentrating 0.81 1 1 0 5
Working 0.65 0.86 0 0 5
Driving 0.85 1.47 0 0 5
Sleeping 0.98 1.28 0 0 5
Recreational 
activity

0.51 0.81 0 0 5

NDI: Neck disability index Ta
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for the factor analysis. That is evidenced by the presence 
of many inter-item correlations that are above 0.30. In 
addition, the Kaiser-Meyer-Olkin (K-M-O) index of 
sampling adequacy (K-M-O = 0.87) suggested the adequacy 
of the sample for the factor analysis with a statistically 
significant Bartlett’s test of sphericity, indicating that the 
correlation matrix of the 10 NDI-Ar indicators is factor 
analyzable. χ² (45) = 1617.8, P < 0.001, indicating that 
the 10 indicators’ correlations comprise an identity matrix 
that is suitable for the factor analysis, the determinant 
index = 0.079, which is not 0, indicating the absence of 
unwanted collinearity between the indicators. However, 
the interim analysis of the NDI-Ar items showed that 
they diverged on two-factor solutions with the principal 
components used initially. It also showed that the 10 items 
had loaded significantly to these two-factor solutions. 
The factor solution was accepted and rotated with the 
Promax method, allowing these two subtle factors to 
correlate. The factor extraction method was switched to 
the maximum likelihood method, and the resulted rotated 
pattern matrix, displayed in Table 4, showed that these two 
factors had explained a substantial amount (=50%) of the 
shared in common variance (i.e.,  covariance/correlations) 
between the 10 items. It is apparent from the pattern that 
the correlation matrix of the items assessing people’s pain 
intensity, difficulties in recreational activities, weightlifting, 
driving, personal self-care, reading, and sleeping had loaded 
saliently (i.e.,  with item-factor correlation >0.30) to the 
physical dysfunction factor. Similarly, people who scored 
higher on this factor tended to measure significantly greater 
disability in the aforementioned points. On the contrary, 
the items that measured people’s experienced headaches 
and difficulties in concentrating and coordinated working 
had loaded saliently to the neurological dysfunction factor. 
People who scored higher on this neurological dysfunction 

factor tended to measure greater headaches, concentration, 
and work coordination difficulties and vice versa. The 
two factors had correlated with each other significantly, 
r = 0.62, denoting that people who experienced greater 
physical difficulty due to their neck dysfunction tended to 
measure significantly greater neurological dysfunctions too, 
P < 0.001. Nevertheless, the closeness to unidimensionality 
tests were used, including PA test, UniCo = 0.960 test, mean 
IREAL = 0.831 test, and ECV = 0.220. All suggested that 
the NDI-Ar 10 indicators conformed better to one latent 
factor rather than two, as found in the EFA. These findings 
from the tests of unidimensionality required a CFA with the 
structural equation modeling as they had also agreed with 
the PA and scree plot tests; that one latent factor may be 
extractable from the NDI 10 indicators combined.

CFA

The CFA of the 10 indicators tested the presence of one 
latent factor explaining the shared covariance between the 
10 indicators of the NDI-Ar using the structural equation 
modeling program. The goodness-of-fit indexes yielded from 
this analysis model supported the fit between the proposed 
one latent factor with the observed data as evidenced with 
a non-significant RMSEA index of fit (RMSEA = 0.061, 
90% CI RMSEA: 0.049–0.074, PCLOSE = 0.069), the 
RMSEA indicates good fit between the path model with the 
data if its value was <0.080 with a non-significant P-value. 
Furthermore, the CFI = 0.95 agreed with the RMSEA index 
on the presence of one latent factor as evidenced with a CFI 
above 0.93. Likewise, the TLI = 0.93 and the normed fit index 
(NFI = 0.94) indexes of fit agreed with the other tests on the 
presence of one latent factor, noting the CFI, TLI, and NFI 
indicate good fit between the proposed model with the data if 
their values were >0.93. The Chi-square test of goodness of fit 
was statistically significant. However, χ2 (31) = 3.41, P < 0.001, 
which disagreed with the other goodness-of-fit parameters, 
but it is not surprising that the Chi-squared test would show 
significant Misfit with such big sample like the one used in this 
study (=641 people) due to the sensitivity of the Chi-squared 
test to the sample size, as such its value was evaluated in light 
of other adjusted goodness-of-fit indexes. Table  5 displays 
the standardized regression weights (i.e.,  correlations) 
between the indicators of the neck disability with the single 
latent factor confirmed with the latent factor analysis from 
the structural equation modeling program. All these items 
loaded significantly and saliently to the single latent factor, 
namely, the NDI. The path model suggested correlating 
lifting difficulty with driving and recreational difficulties, as 
well as headaches with concentration difficulty and working 
and concentrating difficulties, which were allowed in the 
model because they are expected to correlate theoretically.

Table 4: Promax rotated factor analysis solution with maximum 
likelihood.

Latent factors
Physical 

dysfunction
Neurological 
dysfunction

Recreational activity 0.753
Pain intensity 0.621
Lifting 0.575
Driving 0.560
Personal care 0.510
Reading 0.476
Sleeping 0.310
Concentrating 0.895
Working 0.511
Headaches 0.488
Extraction method: Maximum likelihood. Rotation method: Promax 
with Kaiser normalization. Iterations=3.
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DISCUSSION

The reliability analysis of NDI-Ar indicators was followed 
by an EFA test and a CFA test for 2-fold purposes: first, to 
ascertain the factorial structure (validity) of the Arabic 
version of the NDI questionnaire and second to understand 
whether the 10 items will conform to the assumption of 
unidimensionality (i.e., the presence of one latent factor).

In our study, the Cronbach alpha was 0.79, which is very close 
to the result in the original version of NDI by Vernon and 
Mior (0.80).[5] Furthermore, results from the previous studies 
(0.74–0.92) are quite comparable with ours.[4,12-15,18-22,24,28-32]

The K-M-O measure of sampling adequacy in our study 
was equal to 0.87, which is near to the result found by the 
German version of the NDI (K-M-O = 0.89).[33] This suggests 
the adequacy of the sample for factor analysis. Nevertheless, 
the closeness to unidimensionality tests was used, including 
PA test, UniCo = 0.960 test, mean IREAL = 0.831 test, and 
ECV = 0.220. All suggested that the NDI-Ar 10 indicators 
conformed better to one latent factor rather than two, as 
found in the EFA. On the other hand, Shaheen et al. found 
that the factor analysis demonstrated a two-factor structure 
explaining 67.58% of the total variance.[4]

In the present study, the EFA of the Arabic version 
suggested the presence of two-factor solutions (physical 
and neurological dysfunction scores/factors). However, the 
analysis with the tests of closeness to unidimensionality and 
PA tests, as well as the more rigorous CFA, indicated that the 
two-factor solutions were not tenable and that a single latent 
factor solution might be a better fit with the observed data 
measured on people from the Middle Eastern community. 
A  total score computed through adding up all the 10 
indicators of the NDI can yield a factor that can characterize 

people’s perceived neck disability reliably using this Arabic 
version of the NDI.[4] Similarly, Hains et al.[34] and other 
studies[12,13,15,19,24] also found a positive result for a one-factor 
model with variances of (41–59%).

However, it is generally agreed that factor analysis can 
be subjective and different from one analysis/analyst to 
another. This study was limited by the fact that that NDI-
Ar questionnaire was only included without other tools to 
measure the psychometric properties. The addition of quality 
of life measuring questionnaire would have enhanced the 
results. We suggest adding those tools in further studies.

Ultimately, this leads to the conclusion that this validated 
tool is quite helpful in a clinical setting as it measures the 
functional status of the patients suffering from neck pain. It is 
important to consider that the measurement of a single total 
score might be affected by differences in the patients’ state of 
mental function or any other special condition. Therefore, 
further research is recommended to study the NDI-Ar in 
various conditions along with the addition of a quality of life 
measuring questionnaire that would enhance the results. We 
suggest adding those tools in further studies.

CONCLUSION

The present study used a large, multioccupational sample to 
explore the factorial structure of the NDI-Ar. The EFA suggested 
the presence of two-factor solutions (physical and neurological 
dysfunction scores/factors). However, the analysis with the tests 
of closeness to unidimensionality and PA tests, as well as the 
more rigorous CFA, indicated that the two-factor solutions 
were not tenable and that a single latent factor solution might 
be a better fit with the observed data measured on people from 
the Middle Eastern community. It is important to consider that 
the measurement of a single total score might be affected by 
differences in the patients’ state of mental function or any other 
special condition. Therefore, further research is recommended 
to study the NDI-Ar in various conditions.

RECOMMENDATIONS

The addition of quality of life measuring questionnaire would 
have enhanced the results. We recommend adding those 
tools in further studies.
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