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Abstract

Introduction. Chronic neck pain (CNP) is a prevalent condition that compromises quality of life and functional performance. The
neck disability index (NDI) is widely used to assess neck-related disability, yet updated psychometric evidence for Spanish-speak-
ing populations with CNP is limited. This study aimed to validate the Spanish NDI and evaluate the psychometric performance of
a shortened clinical form in adults with CNP.

Methods. A cross-sectional study was conducted in adults with CNP referred to physical therapy (n = 123). Participants com-
pleted the Spanish NDI. Construct validity was assessed through exploratory factor analysis (EFA) using Spearman correlations
and principal components extraction assuming a one-factor solution, with a 0.40 loading criterion. Sampling adequacy was verified
with the Kaiser—-Meyer—Olkin index. Internal consistency was examined with Cronbach’s alpha. Confirmatory factor analysis (CFA),
using a robust maximum likelihood estimator, evaluated the model fit of the best-performing item set. Model fit indices included
the Comparative Fit Index (CFl), Tucker—Lewis Index (TLI), Root Mean Square Error of Approximation (RMSEA), and Standardized
Root Mean Square Residual (SRMR).

Results. A one-factor structure emerged in the EFA, with items S1 (pain), S2 (personal care), S3 (lifting), S4 (reading), and S10
(recreation) showing the strongest loadings. Removing low-loading items improved internal consistency (o = 0.71 vs. 0.64 for
the full scale). The CFA supported the reduced 5-item model, demonstrating satisfactory fit (CFI = 0.99, TLI = 0.97, RMSEA = 0.04,
SRMR = 0.04), supporting the structural validity of the instrument for assessing disability in individuals with CNP.
Conclusions. The Spanish NDI demonstrated adequate construct validity in adults with CNP. The shortened 5-item version
showed improved internal consistency and strong model fit, offering a clinically efficient alternative for rapid disability screening.
Further validation in different populations and clinical contexts is recommended.
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Introduction

Chronic neck pain (CNP) is a highly prevalent musculo-
skeletal condition that contributes substantially to disability,
reduced quality of life, and long-term healthcare utilisation
worldwide [1-3]. Recent global meta-analytic evidence shows
that neck pain affects about one quarter of adults, with prev-
alence estimates ranging from 23% in the Americas to nearly
28% in Europe, highlighting its considerable impact across
regions. Neck pain also ranks among the leading causes of
musculoskeletal disability globally, second only to low back
pain in most epidemiological surveys [2, 3]. This substantial
burden reinforces the need for valid and culturally adapted
tools to assess disability in individuals with CNP accurately.
Given its persistent course and functional repercussions,
accurate assessment of neck-related disability is essential for
guiding clinical decision-making, monitoring treatment out-
comes, and advancing research in rehabilitation sciences
[4-7].

Patient-reported outcome measures (PROMs) play a cen-
tral role in capturing patients’ perceptions of functional limi-
tations and disability [7, 8]. Among these instruments, the neck
disability index (NDI) is the most widely used and recommend-
ed PROM for evaluating neck-specific disability due to its clini-
cal relevance, ease of application, and strong measurement
properties [8—10]. Originally developed in English, the NDI has
been translated into several languages, including Spanish

and Portuguese, to support its use across diverse popula-
tions [11-14]. Notably, an updated Portuguese validation in
individuals with CNP demonstrated robust psychometric per-
formance and highlighted the importance of reassessing
translated versions using contemporary analytical methods
[14, 15].

Although a Spanish version of the NDI exists, researchers
have not re-examined its structural validity in individuals with
CNP using modern psychometric techniques. Earlier Spanish
adaptations relied primarily on classical test theory and did
not include factor-analytic approaches that are now essential
for evaluating dimensionality, item performance, and overall
construct validity [11]. In parallel, evidence from other lan-
guages — including Portuguese, English, and Chinese — has
identified item redundancies and supported the development
of abbreviated versions that retain validity while improving
feasibility in clinical practice [10—15]. Despite these advances,
no validated shortened Spanish version of the NDI is currently
available.

Ensuring the psychometric quality of measurement instru-
ments requires examining both reliability and validity [16, 17].
Internal consistency, typically assessed using Cronbach’s
alpha, is a key indicator of reliability and reflects the degree to
which items coherently measure the same underlying con-
struct, supporting the instrument’s stability across contexts
[18, 19]. Construct validity can be evaluated through explor-
atory and confirmatory factor analysis (EFA and CFA), which
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assess a measure’s internal structure and determine whether
item groupings align with theoretical expectations [20]. These
approaches help identify low-performing or redundant items
and improve the instrument’s overall measurement precision.

Given the high prevalence of CNP and the clinical need for
efficient, valid tools to assess disability, an updated psycho-
metric evaluation of the Spanish NDI is warranted. Therefore,
this study aimed to evaluate the construct validity and inter-
nal consistency of the Spanish version of the NDI in adults
with CNP and to examine the psychometric performance of
a shortened clinical version.

Participants and methods
Design

A cross-sectional observational study was conducted to
validate the Spanish version of the NDI. The study followed
the Consensus-based Standards for the Selection of Health
Measurement Instruments (COSMIN) guidelines and current
recommendations for evaluating the structural validity and
internal consistency of patient-reported outcome measures
[21, 22].

Participants

Participants were recruited from three private clinics in
the eastern sector of the Santiago Metropolitan Region, Chile,
between April 2023 and December 2024. Adults presenting
with CNP were consecutively invited to participate. The study
was conducted in accordance with the principles of the Dec-
laration of Helsinki [21]. The study procedures and objectives
were explained to all participants, and written informed con-
sent was obtained before participation, including consent for
the use of NDI-derived data for research purposes.

The sample size calculation followed COSMIN recom-
mendations, which specify that studies assessing structur-
al validity should include at least 100 participants to ensure
stable factor solutions and adequate parameter estimation
[22, 23]. COSMIN recommendations suggest a minimum of
approximately 57 participants per item, with at least 100 par-
ticipants, for factor analysis procedures, whereas other psy-
chometric guidelines have proposed a more conservative ratio
of approximately 10 participants per item to obtain stable and
reliable factor solutions [15, 24]. Given that the NDI com-
prises 10 items, a minimum sample of 100 participants met
the COSMIN threshold, while an ideal range of 100-200 par-
ticipants aligned with recommended item-to-sample ratios.
A convenience sampling strategy was employed, prioritising
participant availability and accessibility.

Selection criteria

The inclusion criteria required participants to be adults
(= 18 years), of either sex, Spanish speakers, and to present
with clinically defined CNP, characterised by pain or discomfort
localised between the superior nuchal line and the T1 spinous
process or the shoulder girdle, persisting for at least three
months [25]. Participants were also required to have an NDI
score of 25 and to report resting neck pain of = 3 on the Nu-
meric Pain Rating Scale (NPRS) [14, 26].

Exclusion criteria included: musculoskeletal injuries of the
neck or shoulders within the past three months; neurological
signs such as paraesthesia, sensory loss, weakness, or dis-
coloration in the neck, arms, forearms, or hands; autoimmune
disorders (e.g., dermatomyositis, systemic lupus erythemato-

sus, hepatic porphyria, carcinoid cutaneous syndrome, pella-
gra); a history of cancer or tumours within the past five years;
other diagnosed chronic pain conditions; or incomplete re-
sponses to the NDI [26].

Instrument: NDI

The validated Spanish version of the NDI was adminis-
tered to all participants. This version has demonstrated ex-
cellent internal consistency (Cronbach’s alpha = 0.937) [11]
and retains the original structure of the English instrument:
10 sections rated on a 0-5 Likert scale, where higher scores
indicate greater disability [12]. The sections include S1 pain
intensity, S2 personal care, S3 lifting, S4 reading, S5 head-
aches, S6 concentration, S7 work, S8 driving, S9 sleeping,
and S10 recreation. Participants completed the NDI in a self-
administered format, without examiner interference, in a pri-
vate, well-lit room to ensure comfort and standardisation. All
participants provided informed consent before completing
the questionnaire.

Statistical analysis

Statistical analyses were conducted using Stata 16.0
(StataCorp®) [27]. Prior to descriptive analyses, quantitative
demographic variables were assessed for normality using the
Shapiro—Wilk test and for homoscedasticity using Levene’s
test to determine the suitability of applying parametric statis-
tics. Normally distributed variables are reported as means
and standard deviations, whereas categorical variables are
presented as frequencies and percentages. The psychomet-
ric evaluation followed the updated COSMIN guidelines for
assessing structural validity and internal consistency [21, 22].

Construct validity was first examined through exploratory
factor analysis (EFA). Given the ordinal nature of the NDI
items, the inter-item correlation matrix was computed using
Spearman’s Rho. Sampling adequacy was evaluated using
the Kaiser—-Meyer—Olkin (KMO) index, with values > 0.70 con-
sidered acceptable [14], and Bartlett’s test of sphericity was
used to verify the suitability of the correlation matrix for factor
extraction.

Principal component extraction was applied assuming
a one-factor solution, in line with the theoretical unidimension-
al structure of the NDI and with the aim of identifying items
contributing most strongly to the underlying construct. Factor
loadings, communalities, and uniqueness values were de-
rived from the unrotated solution. Because a unidimensional
structure was specified a priori, rotation (varimax rotation) was
used only for item-level inspection and did not influence factor
retention or interpretation. ltems with factor loadings < 0.40
were considered low-performing and excluded from subse-
quent analyses. A scree plot was generated to visually inspect
factor retention. Internal consistency of the retained items was
assessed using Cronbach’s alpha.

A unidimensional structural equation model (SEM) was
estimated using a robust maximum likelihood estimator to
confirm the factor structure identified in the EFA [20]. Mod-
el fit was evaluated using the chi-square test, the root mean
square error of approximation (RMSEA, 90% CI), the com-
parative fit index (CFl), the Tucker-Lewis index (TLI), and the
standardised root mean square residual (SRMR). Acceptable
fit was defined as CFl and TLI>0.90 and RMSEA and SRMR
<0.08 [14, 28]. The coefficient of determination (CD) was re-
ported to quantify the proportion of variance explained by the
model. A path diagram with standardised factor loadings was
generated to illustrate the final SEM.
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Results

Table 1 summarises the characteristics of the study par-
ticipants. All individuals had been referred to physical therapy
due to CNP. A total of 123 participants were enrolled, of whom
32.5% were men (n = 40) and 67.5% were women (n = 83),
with a mean age of 34.9 years (+ 7.3). Regarding occupa-
tional demands, 77.2% (n = 95) reported predominantly static
work, characterised by prolonged sitting and limited move-
ment, whereas 22.8% (n = 28) indicated performing dynamic
tasks requiring greater physical activity. Participants also re-
ported their daily sitting duration: 43.1% sat for 4-8 hours per
day, and 35.8% sat for more than 8 hours.

After confirming eligibility criteria for CNP, participants
underwent an assessment of resting pain and completed the
Spanish version of the NDI. The mean resting NPRS score
was 3.93 (+ 1.4), and the mean NDI score was 29.8 (+ 5.3).
No statistically significant differences were observed between
men and women in either pain intensity or disability scores.

Table 1. Demographic and clinical characteristics of the participants

Participants [n (%)]

Total 123 (100)
Men 40 (32.5)
Women 83 (67.5)

Mean age (mean + SD)N"

Total 34.9+73
Men 347 +7.2
Women 349+7.3

Posture at work [n (%)]

Static
dynamic

95 (77.2): women = 62, men = 33
28 (22.8): women =21, men =7

Hours sitting [n (%)]

0-4 hours 26 (21.1): women =19, men =7
4-8 hours 53 (43.1): women = 34, men = 19
> 8 hours 44 (35.8): women = 30, men = 14

NPRS score (mean + SD)N"

Total 3.93+1.4
Men 3.85+1.2
Women 3.92+1.4

NDI score (mean + SD)NA

Total 29.8+5.3
Men 29.7 £5.3
Women 29.8+5.2

NDI — neck disability index, NPRS — numeric pain rating scale
N variable met normality assumptions (Shapiro-Wilk test)

" met homoscedasticity assumptions (Levene’s test)

No statistically significant differences were observed between
genders (t-test, p > 0.05).

Exploratory factor analysis (EFA)

Table 2 presents the inter-item correlation matrix used for
the exploratory factor analysis (EFA). The matrix was comput-
ed using Spearman’s rho to account for the ordinal nature of
the NDI items. Overall, the correlations were positive, with the
strongest associations observed between S1-S2, S1-S3,
S1-S4, S1-510, S2-S3, S3-S4, S3-S10, and S4-S10. These
patterns suggest that pain intensity (S1), personal care (S2),
lifting (S3), and reading (S4) share substantial common vari-
ance with other sections, supporting the presence of an un-
derlying unidimensional structure.

Table 2. Spearman correlation matrix of the NDI sections

ltems| S1 S2 S3 S4 [ S5 |S6 | S7 | S8 | S9 [S10

S1 1.00

S2 |0.50| 1.00

S3 [0.34|0.34 | 1.00

S4 |0.35|0.18 | 0.24 | 1.00

S5 | 0.06 | 0.07 | 0.04 | 0.01 |1.00

S6 | 0.06 | 0.01 | 0.22 | 0.18 |0.25|1.00

S7 | 0.12 | 0.01 | 0.01 | 0.20 |0.02|0.11|1.00

S8 |0.10 | 0.23 | 0.37 | 0.19 {0.09|0.10|0.04|1.00

S9 |0.26 | 0.20 | 0.15 | 0.06 |0.09|0.11|0.06|0.10(1.00

S10 | 0.40 | 0.33 | 0.40 | 0.34 | 0.20|0.09|0.05|0.18|0.10|1.00

Bold values indicate the highest inter-item correlations.

The table presents the inter-item correlations among all 10 sections
of the NDI. Sections with the strongest associations include

S1 (pain intensity), S2 (personal care), S3 (lifting), S4 (reading),
and S10 (recreation).

S5 — headaches, S6 — concentration, S7 — work, S8 — driving,

S9 - sleeping, S10 — recreation

Table 3 presents the results of the exploratory factor
analysis (EFA) applied to the NDI correlation matrix. The like-
lihood ratio (LR) test (x?) yielded a p-value < 0.05, indicating
that the hypothesis of item independence can be rejected.
This demonstrates that the correlation matrix contains suf-
ficient shared variance among items to justify factor analysis.
Additionally, the Kaiser—Meyer—Olkin (KMO) statistic was 0.70
(0.697), supporting the adequacy of the sample for factor ex-
traction.

The exploratory factor analysis revealed a one-factor solu-
tion, supported by an eigenvalue greater than 1.0 and by the
inflection point observed in the scree plot (Figure 1). Factor
loadings derived from the single-factor solution are presented
in Table 3. This factor represents the latent construct of neck
disability. The NDI sections with the strongest factor loadings
were S1 (pain intensity), S2 (personal care), S3 (lifting), S4

Table 3. Exploratory factor analysis (EFA) of the Spanish version
of the neck disability index

Vari‘able el ke Uniqueness | Communalities
(NDI items) (factor 1)
S 0.65 0.58 0.43
S2 0.58 0.67 0.34
S3 0.60 0.64 0.36
S4 0.48 0.77 0.23
S5 0.14f 0.98 0.02
S6 0.23f 0.95 0.05
S7 0.13f 0.98 0.02
S8 0.38f 0.84 0.14
S9 0.28f 0.92 0.08
S10 0.59 0.66 0.34

S1 - pain intensity, S2 — personal care, S3 - lifting, S4 — reading,
S5 — headaches, S6 — concentration, S7 — work, S8 — driving,
S9 - sleeping, S10 — recreation

The likelihood ratio (LR) test indicated that the correlation matrix
differed significantly from the identity matrix (x2, p < 0.05). Factor
loadings were derived from a single-factor solution. ltems with
factor loadings < 0.40 were considered low-performingt.
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Figure 1. Scree plot of eigenvalues from exploratory factor analysis

(reading), and S10 (recreation), indicating that these items
contributed most to the underlying dimension. ltems S5 (head-
aches), S6 (concentration), S7 (work), S8 (driving), and S9
(sleeping) demonstrated the lowest loadings and contributed
minimally to the latent construct.

Internal consistency was examined using Cronbach’s alpha.
When all 10 items were included, reliability was modest (o =
0.64). After excluding items with factor loadings below the pre-
defined threshold (S5-S9), internal consistency improved to
a=0.71, indicating acceptable reliability for the reduced five-
item version.

Confirmatory factor analysis (CFA)

A structural equation model (SEM) was constructed using
neck disability as the latent variable and the NDI sections that
demonstrated the strongest factor loadings in the EFA — S1,
S2, S3, S4, and S10 —as observed indicators [14, 20]. The
purpose of this model was to confirm the factorial structure
identified in the exploratory phase and to evaluate the extent
to which these items represent the underlying construct.

Table 4 presents the results of the confirmatory factor
analysis and the corresponding model fit indices. Standard-
ised factor loadings ranged from 0.46 to 0.74, indicating mod-
erate-to-strong associations with the latent construct. The
highest values were observed for S1 (pain intensity), S2 (per-

Table 4. Confirmatory factor analysis of the 5-item Spanish
version of the neck disability index (NDI)

Standardised factor loadings between the latent variable and
NDI sections
Section Standardised factor loadings (95% CI) R?
S 0.74 (0.60-0.88) 0.56
S2 0.62 (0.47-0.76) 0.38
S3 0.53 (0.37-0.70) 0.28
S4 0.46 (0.29-0.63) 0.21
S10 0.56 (0.40-0.73) 0.32

S1 - pain intensity, S2 — personal care, S3 - lifting, S4 — reading,
S10 —recreation

All factor loadings are standardised.

Model fit indices: ¥ (p = 0.26), RMSEA = 0.04 (90% C/ 0.00-0.14),
CFl =0.99, TLI = 0.97, SRMR = 0.04, CD = 0.75

All indices indicate good model fit according to recommended
thresholds (CFI/TLI = 0.90, RMSEA/SRMR < 0.08).

CFI — comparative fit index, RMSEA — root mean square error of
approximation, SRMR — standardised root mean square residual,
TLI — Tucker—Lewis index

Figure 2. Path diagram of the neck disability index showing
standardised factor loadings for the five retained items:
S1 - pain intensity, S2 — personal care, S3 - lifting, S4 — reading,
and S10 — recreation

sonal care), and S3 (lifting). These sections also exhibited the
largest R? values, indicating that they explained the greatest
proportion of variance in the latent construct.

The goodness-of-fit indices supported an adequate model
fit, with a non-significant chi-square test (p > 0.05), CFl and
TLI values above 0.90, and RMSEA and SRMR values below
0.08, consistent with recommended thresholds for accept-
able structural validity. Figure 2 displays the final SEM path
diagram, illustrating the standardised relationships between
the selected NDI items and the latent variable neck disability.

Discussion

Construct validity is essential when evaluating instruments
such as the NDI because it determines whether the scale
accurately measures disability in individuals with neck pain.
In contrast to content or criterion validity, construct validity
specifically examines whether the questionnaire items re-
flect the latent construct — disability — rather than unrelated
dimensions [16, 17, 19, 20]. Factor analysis, a key method for
assessing this property, reduces complex data patterns by
identifying observable variables that meaningfully correspond
to underlying factors [14, 20].

In this study, the construct validity and internal consist-
ency of the Spanish version of the NDI were evaluated in pa-
tients with CNP. The analysis revealed that, after removing
items with insufficient factor loadings, the most robust factor
structure comprised sections S1 (pain intensity), S2 (personal
care), S3 (lifting), S4 (reading), and S10 (recreation). Model fit
indices confirmed that this reduced structure provided a better
representation of the latent construct, with improved internal
consistency. Among these, S1, S2, and S10 emerged as the
items with the strongest influence on the model, highlighting
their central role in capturing disability within this population
and supporting the suitability of a shortened version of the NDI.

Unidimensional nature of the NDI

Disability is a multifaceted construct that is difficult to
quantify directly in clinical practice. As a PROM, it reflects an
individual’s perceived functional capacity or health-related
quality of life at a given moment, typically assessed through
concise, self-administered questionnaires [8, 9]. These in-
struments offer clinicians and researchers essential insights
into the patient’s experience, complementing traditional ob-
jective assessments and supporting shared decision-mak-
ing in conditions such as neck pain, where symptom burden
and functional impact are substantial [8, 9, 29, 30].

The NDI, adapted from the Oswestry Disability Index, is
among the most widely used and validated PROMs for as-
sessing disability in individuals with neck pain. It has been
translated into more than 20 languages and is recommended
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as a core instrument for evaluating pain intensity and func-
tional limitations in cervical disorders, alongside tools such as
the VAS and the NPRS [12, 13, 31, 32]. lts widespread use,
documented reliability, and clinical relevance support its ap-
plication across diverse clinical and research contexts [2,
13, 32].

In this study, factor analysis confirmed a unidimensional
structure for the Spanish version of the NDI, indicating that
a single latent factor adequately represents the construct of
cervical spine disability. This finding reinforces the concep-
tual coherence of the instrument. Although the factor loadings
varied across items, the pattern of correlations suggests that
each section contributes unigue and non-redundant informa-
tion to the construct. Uniformly high inter-item correlations
would suggest redundancy; however, the observed variability
supports the multidimensional expression of disability within
a unified latent domain.

It is also important to recognise that neck pain encom-
passes a broad range of clinical presentations, varying in du-
ration, severity, and associated neurological features. These
differences may influence the relevance and performance of
specific NDI items across patient subgroups. While the uni-
dimensionality observed in this study reinforces the NDI as
a cohesive measure of cervical spine disability, ongoing eval-
uation in diverse clinical populations remains necessary to
ensure that individual items maintain clinical and psycho-
metric relevance across varying contexts.

The short version of the NDI

The sections S1 (pain intensity), S2 (personal care), S3 (lift-
ing), S4 (reading), and S10 (recreation) demonstrated the
strongest factor loadings and relevant inter-item correlations
in individuals with CNP, likely reflecting their contribution to
the underlying construct of disability in this population. Pain
intensity (S1) is a central feature of CNP. Although participants
reported moderate pain levels (NPRS mean 3.93 + 1.4), even
persistent moderate pain can meaningfully disrupt daily function-
ing. Psychosocial factors such as catastrophising, anxiety, and
depression — well-established contributors to CNP — further
amplify disability perception and symptom chronicity [2, 33].

Personal care (S2) requires adequate cervical spine mo-
bility, and limitations in tasks such as dressing or grooming
often emerge when pain restricts neck movement. As de-
scribed in the International Classification of Functioning, Dis-
ability and Health (ICF), these daily activities constitute essen-
tial components of personal functioning and are frequently
compromised in chronic musculoskeletal conditions [34-36].
Similarly, lifting (S3) involves cervical and shoulder loading,
which can exacerbate symptoms, particularly in individuals
with concomitant myofascial pain syndrome characterised
by hypersensitive trigger points in cervical and periscapular
musculature [36, 37].

Reading (S4) requires sustained static postures, increas-
ing cervical muscle tension and fatigue. In this sample, most
participants reported sitting for 4-8 hours per day, a behaviour
associated with increased muscle activation and higher pain
reports during static tasks [37, 38]. Prolonged device use,
especially with suboptimal ergonomics, may further contribute
to symptoms associated with neck pain related to digital de-
vice use, often referred to as “tech neck” [39, 40].

Recreation (S10) encompasses social and leisure activi-
ties and often reflects the broader impact of chronic pain be-
yond work-related functioning. Restrictions in this domain are
strongly associated with psychosocial distress and higher
perceived disability, making this item particularly relevant for
capturing the lived experience of individuals with CNP.

In summary, these findings provide preliminary support for
the five-item version; however, its psychometric performance
should be further examined through independent validation
and assessment of additional measurement properties.

NDI validation

Previous studies have proposed reducing the NDI to
a shorter, five-item version using both conceptual criteria and
Rasch analysis [41]. Conceptually, sections S1 (pain intensity),
S5 (headache), and S9 (sleep) have been considered for ex-
clusion because they do not directly align with disability as
defined by the ICF [34, 41]. Within the ICF framework, disability
refers to limitations in activity and participation, meaning that
symptoms such as pain intensity, headache, or sleep distur-
bance may not fully operationalise this construct. Rasch analy-
ses have also reported suboptimal item performance for S3
(lifting) and S4 (reading), with lifting being particularly influ-
enced by occupational demands, which limits its applicability
across individuals with cervical spine pain. Several Rasch-
based validations similarly identified low responsiveness in
the headache item (S5), as headache is not a predominant
clinical feature in most cervical spine pain presentations [12,
13, 42]. It is important to note that most shortened NDI mod-
els have been developed in samples with non-specific neck
pain rather than in populations with CNP. Consequently, vari-
ations in item retention largely reflect differences in study pop-
ulations as well as methodological choices. Rasch analysis
estimates person ability and item difficulty to evaluate item fit,
differential item functioning, and measurement precision. In
contrast, factor analysis captures the underlying dimensional
structure by modelling inter-item correlations, thus offering
a complementary perspective on construct validity [20].

The selection of Rasch analysis, factor analysis, or a com-
bined approach should therefore align with the study objec-
tives [12]. When the primary goal is to clarify latent dimension-
ality and the items demonstrate stable performance, factor
analysis provides a robust and widely accepted framework.
Conversely, when the objective is to explore item-level be-
haviour in greater depth — such as assessing redundancy,
variability, or clinical relevance — additional psychometric ap-
proaches may complement factor analysis in future studies.
Importantly, conceptual decisions regarding item exclusion
must be supported by empirical evidence to avoid removing
items that may be clinically meaningful in specific popula-
tions. Restricting item selection solely to theoretical criteria
may overlook dimensions of disability that are highly relevant
for individuals with CNP. Studies specifically conducted in
CNP populations highlight the importance of items such as S2
(personal care) and S10 (recreation), which consistently rep-
resent essential components of disability [12]. For example,
a Brazilian cohort study identified a five-item structure includ-
ing personal care, concentration, work, driving, and recreation
with strong factorial validity, reinforcing the relevance of S2
and S10 for accurately characterising functional limitations
in individuals with CNP [14, 15].

Limitations

This study has several limitations that should be acknow!-
edged. First, the sample was drawn from a single Spanish-
speaking population, which may limit the generalisability of
the findings to other cultural or linguistic contexts. Second,
the analyses focused exclusively on structural construct valid-
ity and internal consistency; therefore, other important meas-
urement properties — such as criterion validity, test-retest reli-
ability, and responsiveness — were not assessed and should



Physiother Quart 2026, 34(4)

C.C. Lange, H.A. de la Barra Ortiz1

Psychometric validation of the Spanish NDI and development of a shortened 5-item version for CNP

be addressed in future studies. Third, although the findings
provide robust support for the unidimensional structure of the
instrument, they apply specifically to individuals with CNP and
may not be extrapolated to other cervical spine pain sub-
groups, such as those with acute or non-specific presenta-
tions. Furthermore, as the EFA and CFA in this study were
conducted within the same sample, independent validation
of the five-item structure is warranted. Future research involv-
ing more diverse populations and complementary psycho-
metric evaluations would help strengthen the external validity
and broader applicability of both the full and abbreviated ver-
sions of the NDI.

Conclusions

This study validates both the Spanish version of the NDI
and a shortened five-item version specifically tailored for indi-
viduals with CNP. The findings support a unifactorial struc-
ture that accurately reflects the underlying construct of cer-
vical spine disability, and the exclusion of items with low factor
loadings improved the internal consistency of the instrument.
The abbreviated version, comprising sections S1, S2, S3, $4,
and S10, demonstrated adequate construct validity and en-
hanced reliability, indicating that it represents a psychomet-
rically robust alternative to the full questionnaire.

Future studies should apply and validate this abbreviated
version in other populations to assess its concurrent validity
with the full NDI and with other shortened forms proposed in
previous research. As this study was conducted in a Span-
ish-speaking cohort, additional cross-cultural evaluations are
needed to determine its generalisability across different set-
tings and languages.

Overall, the validated abbreviated version offers an effi-
cient and reliable tool for assessing disability in individuals with
CNP, with strong applicability in Spanish-speaking contexts
and the potential for broader use pending further cross-cul-
tural validation.
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