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Abstract

Keywords:

BACKGROUND: Neck pain is a common and uncomfortable symptom, adversely affecting the
work and life of those affected. The Neck Pain and Disability Scale (NPDS) is widely used in neck
pain assessment. It has been cross-culturally adapted into several languages to extend its reach to
non—English-speaking countries. The aim of this study was to comprehensively evaluate the trans-
lation procedures and measurement properties of cross-cultural adaptations of the NPDS.
METHOD: We searched multiple databases, including PubMed, Embase, CINAHL, SciELO, Psy-
cINFO, Medline, SinoMed, PsycINFO, Web of Science, and Scopus, using the keywords “Neck Pain
and Disability Scale,” “NPDS,” “cross-cultural,” and “translation”. Cross-cultural adaptation and qual-
ity control of measurement properties of adaptation procedures were independently conducted by two
reviewers in accordance with Guidelines for the Process of Cross-Cultural Adaptation of Self-Report
Measures and Quality Criteria for Psychometric Properties of Health Status Questionnaire.
RESULTS: There are 15 adaptations of NPDS in 11 different languages with multiple versions in
Korean, simplified Chinese and Turkish with 19 studies. In about half of these studies, forward and
back translations were conducted. Specially, they mostly focus on the synthesis phase of the trans-
lations. Only the simplified-Chinese-2011 adaptation meets the standards of composition due to the
existence of an expert committee. Internal consistency, reliability, and construct validity have been
evaluated in most existing eligible articles. Half of these articles tested ceiling and floor effects,
and only a few included agreement responsiveness and interpretability.

CONCLUSION: The Italian (publication 1 and 2), Persian-Iranian, simplified-Chinese-2011, and
Thai adaptations show better quality than others with regard to cross-cultural adaptation and measure-
ment properties. Further studies should fully assess the measurement properties of the NPDS in the
Dutch (publication 1 and 2), Hindi-Indian, Korean-2013, simplified-Chinese-2010, Turkish-2004,
and Turkish-2007 adaptations. © 2019 Elsevier Inc. All rights reserved.

Neck Pain and Disability Scale; Systematic review; Cultural adaptation; Translation; Measurement property; Validity

Introduction

The Neck Pain and Disability Scale (NPDS) is one of the
most frequently used neck disability questionnaires for
measuring neck pain and related disability [1]. It lists 20
items related to neck movements, neck pain intensity, the
effect of neck pain on emotion and cognition, as well as
level of interference with daily life activities. The NPDS is
easy to be understood and used for both patients and clini-
cal investigators [2]. In addition, the NPDS’s reliability,
face validity, and construct validity have been affirmed [2].

The NPDS has been translated into various languages,
such as French [3], German [4,5], Portuguese [6], and
Turkish [7]. Cultural and linguistic variation makes instru-
ment translation problematic, and directly translating the
original version of a questionnaire does not guarantee
similar measurement properties because of cultural differ-
ences. Consequently, rough translations may lead to
construct bias, method bias, and item bias, all of which
impact the validity of cross-cultural comparisons [8]. The
regular process of cross-cultural adaptation includes trans-
lation, synthesis, back translation, expert committee
review, pretesting, and appraisal of the adaptation process
[9]. The main measurement properties that should be
assessed include internal consistency, criterion validity,
construct validity, agreement, reliability, responsiveness,
floor and ceiling effects, as well as interpretability [10].

A systematic review about translated versions of neck-
specific questionnaires was published in 2011 [11]. How-
ever, due to the early publication of the systematic review,

its conclusion is unsuitable for current application, as there
were many adaptations published after the systematic
review [11]. Consequently, an updated systemic review on
the quality of the cross-cultural adaptations of the NPDS
would be useful. Therefore, the aim of the present study
was to make a comprehensive evaluation of the translation
procedures and the measurement properties of cross-cul-
tural adaptations of the NPDS.

Materials and methods

This study is a systematic review of all original pub-
lished articles on the cross-cultural adaptations of the
NPDS, following the Preferred Reporting Items for System-
atic Reviews and Meta-Analyses [12].

Search strategy

Search strategies for this systematic review were designed
to assess the cross-cultural adaptation of the NPDS. An
articles search was performed using PubMed, Embase,
CINAHL, SciELO, PsycINFO, Medline, SinoMed, Psy-
cINFO, Web of Science, and Scopus. The search terms were
“Neck Pain and Disability Scale,” “NPDS,” “cross-cultural,”
“equivalence,” “translation,” “validation,” and “adaptation”.
Additionally, hand searches of journals, references list, con-
ference papers, and textbooks related to the NPDS were
comprehensively performed. The initial search commenced
in March 2017, and the final search was performed in July
2018.
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Selection/eligibility criteria

The following study papers were included:

(1) Studies related to the cross-cultural adaptation development of the
NPDS;

(2) Studies that report the process of cross-cultural adaptation;

(3) Studies on the quality assessment of at least one measurement property
of a cross-cultural adaptation;

(4) Studies examining adults (aged >18 years) with neck pain who had
provided signed informed consent.

No language restrictions were imposed. Studies published
in any language could be selected if they meet the criteria.
Studies for which full articles or the detailed adaptation pro-
cess were unavailable owing to the authors being uncontact-
able were excluded.

Two reviewers checked the potentially relevant studies
according to the inclusion and exclusion criteria and
selected eligible studies independently. Any disagreement
was resolved through discussion with the third reviewer.

Data extraction and quality assessment

The language, population, publication year, and appli-
cation time of all included studies were extracted by two
independent reviewers in a predefined form and the third
reviewer verified the information to ensure study charac-
teristics were accurately.

The translation and cross-cultural adaptation methods of
each study were classified according to Guidelines for the
Process of Cross-Cultural Adaptation of Self-Report Meas-
ures [9]. This process of translating instruments into a new
language and culture would involve forward translation, the
synthesis of the translations, back translation, the use of an
expert committee, a test on the prefinal version, and an
appraisal of the adaptation process. Each step was classified
as positive (+) (when it was taken in accordance with the
criteria), doubtful (?) (when its description was unclear),
negative (—) (when it was taken incorrectly), or zero (0)
(when there was not enough information to evaluate each
step). These procedures are described in more detail in
Additional File 1.

Measurement properties were classified according to the
Quality Criteria for Psychometric Properties of Health
Status Questionnaire, which focuses on the assessment of
psychometric properties [10]. The measurement properties
evaluated in this study were data quality (ceiling and floor
effects), internal consistency, criterion validity, construct
validity, reproducibility (agreement and reliability), and
responsiveness. These procedures are described in more
detail in Additional file 2. The standard error of measure-
ment (SEM), smallest detectable change (SDC), and mini-
mally important difference (MIC) were also extracted.

The summary of quality assessments was made based on
the overall assessment of the measurement properties check-
list. Only the adaptations that meet half of the measurement
properties with results meeting standards were recommended.

Reviewers’ qualification

Quality assessment was performed by the two indepen-
dent reviewers. The results were adopted on the premise
that the weighted Kappa (Kw) was more than 0.75. Any dis-
agreement was resolved by consensus. When consensus
could not be reached, the third reviewer adjudicated.

The first and third reviewers arbitrated disagreements
and were specialized in cross-cultural adaptation. These two
reviewers were also responsible for training the other reviewers.
After training, the reviewers were given five papers about cross-
cultural adaptation. Only those reviewers who had a Kw over
0.75 with the first reviewers conducted data extraction and the
quality appraisal process.

Results

In this study, a total of 215 publications were identified
through keyword search. Up to 46 duplications were
excluded. Among the remaining 169 articles, 46 studies
were considered irrelevant, and 11 were reviews. Finally,
27 were identified as potentially relevant publications after
screening their titles and abstracts (Fig. 1).

There were five excluded studies that were subsequent
research of the original NPDS [2,13—16]. One study is a
duplication of the French adaptation [16]. We were unable
to retrieve the cross-cultural adaptation process of the Japa-
nese and Finnish versions, even after attempting to contact
the author, so these adaptations were excluded [17,18].

Among these 19 publications, 15 adaptations of the
NPDS are currently available in 11 different languages
[3—7,19—32]. Two adaptations are available in Korean
[26,27], simplified-Chinese [29,30], German [4,5,22], and
Turkish [7,32]. Moreover, multiple studies have examined
Dutch (publication 1 and 2) [19—21], German (publication
1 and 2) [4,22], and Italian (publication 1 and 2) adaptations
[24,25] (Table 1).

The sample size of the studies on validity ranged from
34 to 448. None reported sample size calculation or
included patients consecutively. Only the Dutch (publica-
tion 1 and 2) adaptation was produced with the approval of
the original author [19—21].

Quality assessment of the cross-cultural adaptations of
the NPDS

The quality assessment of the adaptation process was
made by independent reviewers who achieved a Kw of
0.886. Consensus was achieved on 100% of occasions,
when disagreements among reviewers occurred (Table 2).

Most adaptations were reported to be forward transla-
tion. However, only five adaptations did not completely
meet the requirement that the forward translation process
should be completed by one translator with a medical back-
ground and another one with no medical background
[5,6,26,30,31]. Both translators of the Dutch (publication
1 and 2) adaptation have a medical or clinical background
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Search strategy

June 2018

PubMed, Embase, CINAHL, SciELO, PsycINFO, Medline, SinoMed,
Psy cINFO, Web of Science, and Scopus from databases’ beginning to

Keywords: (“the Neck Pain and Disability Scale™ OR “NDPS™) AND
(“crosg-cultur®*” OR “valid*” OR “‘equivalence™ OR “transl” OR
“adaptation” OR “version” OR “‘cultur*”)

Other: manual search for additional articles

l

Identified articles (n=215)
-from databases (n=212)
-from manual searches (n=3)

Title and abstract review (n=169) |

! Duplications (n=46)

Excluded (n=142)
-not relevant (n=68)

Unique articles accepted for full
review (n=27

-not full original article (n=61)
-review (n=13)

Excluded (n=8)
-not related to a cross-cultural

Included articles (n=19)

adaptation to a specific language (n=5)
-failed to get translation process (n=2)
-duplication (n=1)

Fig. 1. The summary of the literature identification and selection process.

Table 1
Description of cross-cultural adaptation versions for the NPDS
Sample size Agreement of Consecutive Time interval of

Language-population Year Sample size calculation original author or not test-retest reliability
Dutch (publication 1 and 2) [19—-21] 2010/2012 34 No Yes No 18d
French [3] 2001 101 No No No 1d
German (publication 1 and 2) [4,23] 2008/2011 448 No Yes No 3 mo
German-Swiss [5] 2008 108 No No No 1-2 wk
Hindi-Indian [23] 2009 64 No No No 2d
Italian (publication 1 and 2) [24,25] 2008 157 No No No 7d
Korean-2006 [26] 2006 180 No No No 7d
Korean-2013 [27] 2013 81 No No No 2 wk
Persian-Iranian [28] 2007 185 No No No 2d
Portuguese-Brazilian [6] 2006 203 No No No 7d
simplified-Chinese-2010 [29] 2010 125 No No No 2 separate d
simplified-Chinese-2011 [30] 2011 106 No No No 5-7d
Thai [31] 2011 185 No No No 2d
Turkish-2004 [7] 2004 61 No No No NA
Turkish-2007 [32] 2007 102 No No No 1-3d

NA, not available; NPDS, Neck Pain and Disability Scale.

Dutch (publication 1 and 2), two Dutch publications with the same adaptation, the same with German (publication 1 and 2), Italian (publication 1 and 2).

[19—21], and they were aware of the concepts examined in
the questionnaire that did not meet the guidelines at that
time. One translator of the Turkish-2004 [7] adaptation is a
native English speaker. None of the translators of the

French [7] and Italian (publication 1 and 2) [24,25] adapta-
tions were familiar with the NPDS. Whether the translators
of the Korean-2013 [27] adaptation completed forward
translation independently remains unclear. Moreover, we
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Table 2
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Cross-cultural adaptations of the NPDS that used the translation-based approach relate to the Guidelines for the Process of Cross-Cultural Adaptation of

Self-Report Measures

Language-population Translation Synthesis

Back translation

Expert
committee review

Appraisal of the

Pretesting Adaptation Process

Dutch (publication 1 and 2) [19—-21] -
French [3]

German (publication 1 and 2) [4, 22]
German-Swiss [5]

Hindi-Indian [23]

Italian (publication 1 and 2) [24, 25] —
Korean-2006 [26]
Korean-2013 [27]
Persian-Iranian [28]
Portuguese-Brazilian [6]
Simplified-Chinese-2010 [29]
Simplified-Chinese-2011 [30]
Thai [31]

Turkish-2004 [7] —
Turkish-2007 [32]

oo+ 9

+ o+ 0+ 0+
O+ + + + A+t A+ + O+ + o+

-2
+

R

DO+ + v+ 2+ +

o | o] ©
S 2

~
o+ + o000 |

+
|

+

0 0
0 —

R T i I T

+

+, positive rating; ?, doubtful design or method; —, negative rating; 0, no information available; NPDS, Neck Pain and Disability Scale.; Dutch (publica-
tion 1 and 2), two Dutch publications with the same adaptation, the same with German (publication 1 and 2), Italian (publication 1 and 2).

do not know whether the mother tongues of the translators
of the Persian-Iranian [28] and simplified-Chinese-2010
[29] adaptations are the target language. The German (pub-
lication 1 and 2) [4,22] and Turkish-2007 [34] adaptations
do not provide an explanation of their translators’ specific
backgrounds, and the design of the forward translation pro-
cess for the Hindi-Indian [23] adaptation is doubtful.

Most of the adaptations introduced a synthesis stage of
translation, thus they completely meet the requirements
of the synthesis process. No relevant information was
found about the Hindi-Indian [23] and Turkish-2004 [7]
adaptations.

Back translation was an important stage of the transla-
tion process. Two translators fully completed the back
translation process of the German-Swiss [5], Korean-2006

Table 3

[26], Korean-2013 [27], Portuguese-Brazilian [6], simpli-
fied-Chinese-2011 [30], and Thai [31] adaptations. The
Dutch (publication 1 and 2) [19—21], and French [3] adap-
tations had only one translator to complete the back transla-
tion process. One translator of the Italian (publication 1
and 2) [24,25] adaptation is not a native English speaker.
As a result, the Persian-Iranian [28], simplified-Chinese-
2010 [29], and Turkish-2007 [34] adaptations do not report
whether the back translators are native English speakers.
The German (publication 1 and 2) [4,22] and Hindi-Indian
[23] adaptations do not provide any more details about
back translation. The Turkish-2004 [7] adaptation does not
claimed whether back translation were conducted.

Only one adaptation meets the standards of composition
for the existence of an expert committee [29]. The

The clinimetric testing of the NPDS adaptations relate to Quality Criteria for Psychometric Properties of Health Status Questionnaire

Construct
validity

Internal

Language-population consistency

Agreement

Floor and

Reliability ~ Responsiveness  ceiling effects  Interpretability

Dutch (publication 1 and 2) [19—-21] —
French [3] 0
German (publication 1 and 2) [4,22] +
German-Swiss [5] —
Hindi-Indian [23]

Italian (publication 1 and 2) [24,25]
Korean-2006 [26] —
Korean-2013 [27] —
Persian-Iranian [28]
Portuguese-Brazilian [6]
Simplified-Chinese-2010 [29]
Simplified-Chinese-2011 [30]
Thai [31]

Turkish-2004 [7]
Turkish-2007 [32] ?

+

+ 4+ 4+ o+ o+
+ + + A+ O+ 0+ + o+

SO+ OO DDDDDODOODODOO OO+

+ 4+ + + + + + O+

|
S+ + OO+ O+ OO + O +
SO OCOoOCOO+ O+ + OO

S OO OO0+ OO OO+

+ o+ +
o

+, positive rating; ?, doubtful design or method; —, negative rating; 0, no information available; NPDS, Neck Pain and Disability Scale.
Dutch (publication 1 and 2), two Dutch publications with the same adaptation, the same with German (publication 1 and 2), Italian (publication 1 and 2).
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Portuguese-Brazilian [6] adaptation does not explain the
specific composition of this committee. The Korean-2013
[27], simplified-Chinese-2011 [30], and Thai [31] adapta-
tions lack methodologists. The German-Swiss [5], Italian
(publication 1 and 2) [24,25], and Persian-Iranian [28]
adaptations lack language professionals. The French [3]
adaptation had only one member for its expert committee.
No information was observed in the Dutch (publication 1
and 2) [19-21], German (publication 1 and 2) [4,22],
Hindi-Indian [23], Korean-2006 [24], Turkish-2004 [7] and
Turkish-2007 [32] adaptations.

Pretest is the final stage of the adaptation process. Only
three adaptations meet the requirements [27,28,30]. There
were not enough translators for the prefinal versions of the
Dutch (publication 1 and 2) [19—21], German-Swiss [5],
simplified-Chinese-2010 [29], Thai [31], and Turkish-2007
[32] adaptations. The French adaptation does not report its
sample size [3]. The German (publication 1 and 2) [4,22],
Hindi-Indian [23], Italian (publication 1 and 2) [24,25],
Korean-2006 [26], Portuguese-Brazilian [6], and Turkish-
2004 [7] adaptations lack information about the pretest stage.

All adaptations submitted a final version and keep track
of the translated versions.

Methodology used for property measurement

The Kw of the two reviewers for property measure-
ment was 0.852. The methodological quality and the
measurement properties of the trials varied substantially
(Table 3).

An analysis of internal consistency was conducted on
most adaptations [4—7,19—32]. The German (publication 1
and 2) [4,22], Italian (publication 1 and 2) [24,25], Persian-
Iranian [28], Portuguese-Brazilian [6], simplified-Chinese-
2010 [29], simplified-Chinese-2011 [30], and Thai [31]
adaptations show a good internal consistency with appro-
priate methods. The Turkish-2007 [32] adaptation does not
fully meet the criteria of internal consistency for missing
factor analysis. The Dutch (publication 1 and 2) [19—-21]
adaptation does not present any factor analysis. We gave a
negative rating for the internal consistency of the Hindi-
Indian [23], Korean-2013 [27], and Turkish-2004 adaptations
[7], because their sample sizes are smaller than 100. Based on
criteria regarding internal consistency, Cronbach’s « should
range from 0.70 and 0.95. However, Cronbach’s « for the
German-Swiss [5] and Korean-2006 [26] adaptations is 0.97
and 0.96, respectively. This reflects an unnecessary duplica-
tion of contents or items and indicates redundancy rather than
homogeneity. There is no information about the internal con-
sistency of the French adaptation [3] (Table 4). The Dutch
(publication 1 and 2) [19—21], German (publication 1 and 2)
[4,22], Hindi-Indian [23], Ttalian (publication 1 and 2) [24,25],
Korean-2013 [27], Persian-Iranian [28], Portuguese-Brazilian
[4], simplified-Chinese-2010 [29], simplified-Chinese-2011
[30], Turkish-2004 [7] and Turkish-2007 [32] adaptations
show good correlation with other known indicators such as

the Neck Disability Index, visual analogue scale and Short
Form 36 Health Survey. Therefore, we gave a positive rating
for construct validity to the (sub)groups with at least 50
patients. Although construct validity was covered in the
German-Swiss [5] and Thai [31] adaptations, there is no
detailed information regarding construct validity. As a result,
we cannot judge whether they fully meet the criterion of con-
struct validity. Only the Korean-2006 [26] adaptation has no
relevant information (Table 4).

Only the Dutch (publication 1 and 2) [19—21] and Thai
[31] adaptations describe the Bland and Altman method for
agreement. This is no visible tendency towards unequal var-
iance of the data and the rest of the adaptations do not pro-
vide any information about agreement.

Based on an intraclass correlation coefficient of 0.70 or
more, most of the adaptations meet the criterion of reliabil-
ity. The German (publication 1 and 2) [4,22] adaptation
uses Cronbach’s « to test reliability, which is considered as
a wrong method. The criterion of reliability is that the sam-
ple size is at least 50 patients. Nevertheless, the sample
sizes of the Dutch (publication 1 and 2) [19—21] and sim-
plified-Chinese-2010 [29] adaptations are less than 50
(Table 4).

The analyses on receiver operating characteristics of the
NPDS reveal that the area under the curve is 0.91 in the
Italian (publication 1 and 2) [24,25] adaptation. This mea-
surement shows the ability of a questionnaire to measure
changes that occurred. The rest of the adaptations have no
information about responsiveness.

The Dutch (publication 1 and 2) [19—21], French [3],
German-Swiss [5], Korean-2006 [26], Persian-Iranian
[28], simplified-Chinese-2011 [30] and Thai [31] adapta-
tions assessed floor or ceiling effects. However, most of
the adaptations do not cover floor or ceiling effects. The
sample size of the Dutch (publication 1 and 2) [19—21]
adaptation is only 34, with a negative rating for floor and
ceiling effects.

Most adaptations do not report interpretability, except
for the German-Swiss [5], German (publication 1 and 2)
[4,21] and Italian (publication 1 and 2) [24,25] adaptations.

Other details

The Dutch [19—21] adaptation reported its SDC and
MIC (11.5 and 31.7, respectively), and the German (publi-
cation 1 and 2) [4,22] adaptation reported SEM and SDC
(0.9 and 3, respectively). While the German-Swiss [5]
adaptation reported its SEM (3.80), and the Italian (publica-
tion 1 and 2) [24,25] adaptation reported its MIC with 10
using an anchor-based longitudinal approach (Table 4).

Discussion

Summary of evidence

This study aimed to assess the cross-cultural adaptation
procedures and the measurement properties of each



Table 4

Supplementary details for the psychometric properties of the NPDS

Language-population Construct validity Internal consistency Reliability SEM SDC MIC
Dutch (publication 1 and 2) [19 Pearson correlations: Cronbach’s a: ICC: / 11.5 31.7
—21] NDI 0.77; VAS 4in 0.54; VAS gisapiticy 0-57: 0.93 0.76
SF-36 —0.58 to —0.36
French [3] Spearman rank correlation coefficient: / ICC: / / /
NDI 0.793; NPQ 0.733; VAS gisapility 0.627; 0.91
VAS L4in 0.515; VAS handicap 0.667;
HADS inxiety 0.399; HADS gepression 0.493;
Neck sensitivity 0.312; Kellgren 0.039;
ROM fiexion-extension —0-455;
ROM o1ation 0-278
German (publication 1 and 2) Pearson’s correlation coefficients: Cronbach’s a: / 0.9 3 /
[4,23] HADS gepression 0-2034; 0.94
HADS ety 0.1463; F-SozU —0.1290
German-Swiss [5] / Cronbach’s a: ICC: 3.80 / /
NPDS 0.97; NPDS i, 0.95; 0.84—0.97
NPDS gisapitity 0.97;
NPDS peck-specific function 0-87
Hindi-Indian [23] Pearson’s correlation coefficients: / ICC: / / /
NPRS ek 0.30; NPRS ., 0.33; NPDS 0.98; NPDS .01 0.96;
NPRS 1ax 0.48; VAS ciivity 0.15; NPDS f5ctor2 0.95;
VAS gepression —0.80 NPDS ¢,ct0r3 0.98;
NPDS {ctora 0.98
Italian (publication 1 and 2) [24,25] / Cronbach’s a: Spearman’s Correlations / / 10
NPDS 0.942; NPDS ypscate1 0.919, NPDS 0.913; NPDS gupscate1 0-894,
NPDS ¢upscale2 0.856; NPDS (ypscates 0.889 NPDS (ypscate2 0.931;
NPDS (pscates 0.925
Korean-2006 [26] Pearson’s correlation coefficients: Cronbach’s a: ICC: / / /
GPE —0.42 0.96 0.90
Korean-2013 [27] Pearson correlation coefficient: Cronbach’s a: ICC: / / /
SF-36 —0.48 to —0.19 NPDS 0.934; NPDS pscalet NPDS 0.90;
0.911, NPDS gypscate2 0.867; NPDS gypscalel
NPDS gypscale3 0.871 0.89, NPDS gypscate2 0.92;
NPDS (ubscatez 0.91
Persian-Iranian [28] Pearson correlation coefficient: / ICC: / / /
NPDS jeck dysfunction and disability with SF-36 —0.67 NPDS eck dysfunction and disability 0.95;
to —0.41; NPDS ek pain intensity With SF-36 —0.54 NPDS icck pain intensity 0-97;
to —0.24; NPDS ek pain during movement With SF-36 NPDS icck pain during movement 0-92;
—0.54to —0.17; NPDS atic neck pain problems 0.90
NPDS atic neck pain problems With SF-36 —0.63 to
—0.18
Portuguese-Brazilian [6] Correlation coefficient: Cronbach’s a: ICC: / / /
NPDS cervical dysfunction related to general activities with NPDS cervical dysfunction related to general activities NPDS cervical dysfunction related to general activities
SF-36 —0.46 to —0.07; NPDS cervical dysfunction 0.89; NPDS ccrvical dysfunction related to activities 0.91; NPDS cervical dysfunction related to activities
related to activities of the cervical spine With SF-36 —0.28 of the cervical spine 0-81; of the cervical spine 0-62;
t0 0.01; NPDS ., 0.72 NPDS i, 045
NPDS i, with SF-36 —0.28 to 0.45
simplified-Chinese-2010 [29] Pearson correlation coefficient: Cronbach’s a: ICC: / / /

NPDS peck dysfunction and disabitity With SF-36 —0.61
to —0.20; NPDS uin intensity during movement With
SF-36 —0.58 to —0.19;

NPDS guatic neck pain intensity With SF-36 —0.61

to —0.22

NPDS ccx dysfunction and disability 0.91;
NPDS pain intensity during movement 0.88;
NPDS guatic neck pain intensity 0-82

NPDS 40 0.95; NPDS gisaitity 0.94;
NPDS peck specific function 0-92;
NPDS cimotional and cognitive influences 0-86
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adaptation of the NPDS. We found that the quality assess-
ment of the cross-cultural adaptations of the NPDS, as con-
ducted by expert committee review and by testing the
prefinal version were poor. The main reason for this finding
is the lack of expert committee members and insufficient
number of samples. In terms of several measurement prop-
erties including agreement, responsiveness, and interpret-
ability, the quality of most adaptations is insufficient.

SDC MIC

SEM

Internal consistency

The analysis of internal consistency was conducted on
most adaptations and showed good internal consistency
with appropriate methods. However, one point needs to
be stressed, that is, the NPDS is a multidimensional
scale, in accordance with the results of the French [3],
German (publication 1 and 2) [4,22], German-Swiss [5],
and Hindi-Indian [23] adaptation. For this reason, Cron-
bach’s « for each unidimensional scale or subscale is
needed, rather than the whole scale [33].

NPDS cmotionat and cognitive influences 0-939
NPDS i 0.91; NPDS ek specific 0.74

NPPS 0.813; NPDS 1, 0.886;
NPDS peck-specific function 0-912;

NPDS gisapitity 0-972;
NPDS 0.88; NPDS

Reliability
0.81

ICC:
ICC:
ICC:

/

Construct validity

For hypothesis testing of construct validity, the study
should formulate a set of hypotheses about expected relation-
ships between the adaptation and other well-defined and high
quality comparator instruments that are used in the field. If
possible, also some hypotheses about expected differences
between subgroups can also be formulated in advance. This
way, the study results are compared against the same hypoth-
eses. The expected direction (positive or negative) and mag-
nitude (absolute or relative) of the correlations or differences
should be included in the hypotheses. Without this specifica-
tion, deciding later whether the results are in accordance
with the hypothesis or not is difficult [33].

NPDS i 0.90; NPDS pecy specific 0-92

NPDS ¢motional and cognitive influences 0-910
Cronbach’s a:

NPDS i 0.935; NPDS giapitity 0.952;

NPDS eck specific function 0.955;
NPDS 0.96; NPDS gisapitity 0.94;

Internal consistency
Cronbach’s a:
Cronbach’s a:

0.86
Cronbach’s a:

0.94

Reliability

Most of the adaptations reported test-retest reliability,
while the time interval ranged from 1 day to 18 days. A short
interval increases the risk of recall bias and a long interval
increases the risk of a real change in patient status [34]. The
method to avoid the risk of recall bias is to prolong the time
interval; we consider over 3 days as appropriate. To avoid
the risk of a real change, prohibition of treatment is one
method, but this does not conform to medical moral princi-
ples and a humane approach under certain conditions, and
only including patients without change (determined by ask-
ing patients if their neck pain condition had changed com-
pared with the first measurement) would be a better method.

s assessment 0.460; muscle spasm 0.29;

neck sensitivity 0.47; ROM gexion and extension

-0.35; ROM jyeeral fiexion —0.33;

SFE-36 0.721; NPDS ,;, with SF-36 —0.742 to
—0.051; NPDS gisabitity With SF-36 —0.667 to
—0.139; NPDS peck-specific function

ROM otation —0.39; pain with motion 0.49

PDI0.51; VAS 0.45; HAD gepression 0-35
VAS pain 0.73; VAS gigapitity 0.69;

HAD jyicy 0.33
Pearson correlation coefficient:

with SF-36 —0.633 to 0.124
Spearman rank correlation coefficient:

with SF-36 —0.655 to 0.021;
NPDS cmotional and cognitive influences

VAS physi

VAS 0.76
Pearson correlation coefficient:

Construct validity
Correlation coefficient:

SDC, MIC, and responsiveness

The SDC, MIC, and responsiveness are important psy-
chometric properties for a scale, while few adaptations
have reported their SDC, MIC, or responsiveness. The sta-
tistical significance of a treatment effect is recognized as
corresponding to the sample size, rather than the clinical

NPDS, Neck Pain and Disability Scale; NDI, neck disability index; VAS, visual analogue scale; SF-36, short-form 36 health survey; NPQ, Northwick Park neck pain questionnaire; HADS, hospital anxiety
and depression scale; ROM, range of motion; GPE, global perceived effect scale; PDI, pain disability index; SEM, standard error of measurement; SDC, smallest detectable change; MIC, minimally important

difference; ICC, intraclass correlation coefficients.
/, no information available; Dutch (publication 1 and 2), two Dutch publications with the same adaptation, the same with German (publication 1 and 2), Italian (publication 1 and 2).

Language-population
simplified-Chinese-2011 [30]
Turkish-2004 [7]
Turkish-2007 [32]

Thai [31]

Table 4 (Continued)
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effect. In contrast, clinical effect refers to the benefits
derived from that treatment, its impact upon the patient,
and its implications for clinical management of the patient
[35,36]. As a yardstick for clinical relevance, changes in
scores exceeding the MIC are clinically relevant. These
measurements are not only important in clinical decision
making (individual level), but also important for power cal-
culations, sample size estimates, and cost evaluations in
clinical research (group level) [37]. Conversely, the SDC
and SEM were used to estimate the sizes of potential ran-
dom measurement errors caused by chance variations in
case of score changes by repeating the same tests on indi-
viduals. Considering the SDC of an outcome measure can
help determine whether the change is real, that is, that the
change does not exist within the range of error [38,39].

Responsiveness has been defined as the ability of a
questionnaire to detect clinically important changes over
time, even if these changes are small [40]. Responsiveness
is more important to clinical trials. Most of the adaptations
did not test responsiveness and the Italian (publication
1 and 2) [24,25] adaptation is a good example.

Limitations of this review

We failed to retrieve the processes of the cross-cultural
Japanese [17] and Finnish [18] adaptations, and therefore
excluded them from analyses. This is a notable limitation
for a systematic review aimed at assessing all original
articles that report cross-cultural translations of the NPDS.

Conclusion

The low quality of the NPDS cross-cultural adaptations
is due to poor completion of expert committee review and
prefinal version test, as well as insufficient clinimetric test-
ing of measurement properties for agreement, responsive-
ness, and interpretability. The Italian (publication 1 and 2),
Persian-Iranian, simplified-Chinese-2011, and Thai adapta-
tions show a better quality than the other adaptations based
on the assessment of the two checklists for cross-cultural
adaptations and measurement properties. Further studies
are still needed to fully assess the measurement properties
of the Dutch (publication 1 and 2), Hindi-Indian, Korean-
2013, simplified-Chinese-2010, Turkish-2004, and Turk-
ish-2007 adaptations of the NPDS.
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