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Abstract 

Background The Extended Nordic Musculoskeletal Questionnaire (NMQ-E) had never been adapted into Arabic. We 
culturally adapted the NMQ-E to Arabic in five stages and investigated its psychometric properties.

Methods After translating and cross-culturally adapting the NMQ-E into Arabic, through forward translation, trans-
lation synthesis, backward translation, expert committee review, and pilot testing, the psychometric properties 
were investigated. The construct validity was assessed by having the participants completing the Arabic version 
of the NMQ-E with four Arabic scales that measured musculoskeletal pain in all regions covered in the NMQ-E. Partici-
pants’ baseline records were also used to evaluate internal consistency (Cronbach’s α). Seven days later, participants 
completed the Arabic NMQ-E again to evaluate its test–retest reliability employing intraclass correlation coefficient 
(ICC) and standard error of measurement (SEM) for the age questions, and Cohen’s kappa coefficient (κ), the propor-
tion of observed agreement (Po), the proportion of positive agreement (Ppos), and the proportion of negative agree-
ment (Pneg) for the dichotomous items.

Results A total of 127 participants, 70 males and 57 females with mean age 32.5 ± 12.2 years, were included. Signifi-
cant differences were found between participants with and without musculoskeletal pain in the corresponding scales, 
signifying the content validity of the questionnaire. Cronbach’s α for both the prevalence and consequences pain 
sections combined ranged from 0.30 to 1.00. The test–retest reliability of the age questions was excellent, with ICC 
values ranging between 0.995 and 1.00. The SEM was 0.77 for the neck region and 0 for the rest of the regions. 
The prevalence questions demonstrated almost perfect agreement, with κ values ranging between 0.82 and 1.00, 
the Po between 0.94 and 1.00, the Ppos between 0.80 and 1.00, and the Pneg between 0.93 and 1.00. The conse-
quences of pain questions showed moderate-to-perfect agreement, with κ values ranging between 0.57 and 1.00, 
between 0.83 and 1.00 for the Po, between 0.50 and 1.00 for the Ppos, and between 0.86 and 1.00 for the Pneg.

Conclusions The results suggest that the Arabic NMQ-E is a valid and reliable tool that can be used to screen Arab 
adults for the prevalence and consequences of musculoskeletal pain.
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Background
Musculoskeletal conditions (aches, pain, or discomfort) 
are prevalent issues with direct impacts on people of all 
ages, from young adults to the elderly, and are known to 
have significant effects on quality of life [1–3]. Musculo-
skeletal disorders represent a public health challenge of 
serious concern because they often lead to disability and 
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absenteeism among workers [4]. Consequently, this issue 
has a considerable impact on personal, social, and eco-
nomic circumstances [1].

Reliable data collection is a fundamental aspect of 
epidemiological investigations of musculoskeletal pain 
(MSP) [5]. Hence, it is necessary to employ valid and reli-
able epidemiological instruments to effectively survey 
musculoskeletal disorders and facilitate the development 
of appropriate therapeutic interventions [6].

The Nordic Musculoskeletal Questionnaire (NMQ) was 
presented by Kuorinka et al. [7] to measure MSP and its 
consequences among the general population [8, 9], and 
more commonly, among occupational populations [10–
12]. Around 20  years later, Dawson et  al. [5] developed 
an Extended version of the NMQ (NMQ-E), aiming to 
produce larger and more useful datasets concerning the 
prevalence and consequences of MSP. They concluded 
that the NMQ-E provided reliable data on the preva-
lence and repercussions of MSP. Pugh et al. [13] devised 
and created an online version of the NMQ-E, which they 
stated to be reliable and valid for assessing MSP.

Results and conclusions drawn from self-reported 
measures such as the NMQ-E are essential for clini-
cal evaluation and research. The NMQ-E is a practical 
instrument that provides reliable and valid data on the 
onset, incidence, and consequences of MSP in the neck, 
shoulders, upper back, elbows, wrists and hands, lower 
back, hips and thighs, and feet in occupational and gen-
eral populations. The cross-cultural adaptation of such 
questionnaire facilitates the comparison of research find-
ings on MSP across diverse cultural contexts, thereby 
promoting knowledge exchange within the global scien-
tific community and reducing associated expenses and 
time for establishing new measure [14–16]. In Fact, the 
NMQ-E has been culturally adapted into Persian [17], 
Turkish [18], and Hebrew [6]; however, to our knowl-
edge, the NMQ-E has never been translated and adapted 
into Arabic—the official language of 23 countries. Hence, 
the translation and cultural adaptation of  the NMQ-E 
to Arabic were our study objectives. Additionally, this 
study investigated the psychometric characteristics of the 
translated questionnaire.

Material and methods
The study was conducted in two stages. The NMQ-E was 
translated and cross-culturally adapted into Arabic in the 
first stage, and its psychometric properties were evalu-
ated in the second one.

Translation and cross‑cultural adaptation
Permission to translate and cross-culturally adapt the 
NMQ-E to Arabic was obtained from Dawson via email 
[5]. The NMQ-E was translated into five phases based on 

the advice given by Beaton et  al. [19]. In the first stage 
(forward translation), two native Arabic speakers flu-
ent in English translated the questionnaire from English 
to Arabic. The first translator was a physiotherapist with 
20  years of experience and familiarity with the NMQ-E 
concept, whereas the second translator was a computer 
engineer with neither a medical background nor aware-
ness of the NMQ-E concept. In the second stage (trans-
lation synthesis), the translators synthesized the two 
Arabic versions into approved version. In the third phase 
(backward translation), two native English speakers flu-
ent in Arabic translated the Arabic version into English. 
The translators lacked a medical background and had 
no access to the original version of the NMQ-E. During 
the fourth phase (expert committee), an expert commit-
tee comprising the four translators, a physiotherapist, 
and a methodologist reviewed and analyzed any discrep-
ancies or inconsistencies found in the previous stages 
of the translation process. The team also compared the 
reverse-translated versions with the original NMQ-E. 
A field-testing version of the pre-final Arabic version 
(Arabic NMQ-E) was produced after a discussion and 
implementation of all necessary modifications to ensure 
clarity and suitability for the general Arab public. The 
only notable modification was changing the sentence 
“Please answer questions from left to right” to be read, in 
Arabic, as “Please answer questions from right to left,” as 
well as reversing the order of items to be suitable for the 
Arabic version. In the fifth stage (content validity assess-
ment and pilot testing), 15 health professionals (five fam-
ily medicine physicians, five physical therapists, and five 
nurses) were invited to complete the survey and rank the 
clarity and relevance of each item on a rating scale of 1 to 
4: 1 = unclear/irrelevant, 2 = somewhat clear/somewhat 
relevant, 3 = clear/relevant, and 4 = very clear/very rele-
vant [20]. This was performed using the pre-final version 
to determine content validity. Next, the pre-final ver-
sion was completed by 30 participants, including teach-
ing staff, administrative staff, and laboratory technicians 
from the physical therapy and nursing departments at the 
University of Tabuk, to evaluate the comprehensibility, 
clarity, and suitability for each questionnaire item. The 
respondents did not report any significant difficulties and 
demonstrated reading and comprehension abilities for all 
items. Finally, the Arabic NMQ-E was created and has 
become suitable for psychometric testing.

Psychometric testing
Participants
Using a convenience sample, adults aged 18  years or 
older from Tabuk City, Saudi Arabia, and the surround-
ing local communities were invited to participate. The 
invitation to participate was via word-of-mouth and 
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personal communication. After signing the informed 
consent, participants’ demographic data and past surgi-
cal and medical history were collected. Within the pre-
vious six months, participants with a history of severe 
chronic systemic, psychological, neurological, or signifi-
cant musculoskeletal conditions (e.g., rheumatoid arthri-
tis, fibromyalgia, or traumatic injury) or surgeries in the 
musculoskeletal system) were excluded.

Procedure
The qualified participants completed the new translation 
in two sessions: baseline and follow-up assessments. To 
our knowledge, there is no single validated Arabic scale 
that evaluates MSP in the body regions within the NMQ-
E. Therefore, participants completed the Arabic versions 
of the Neck Disability Index (NDI) [21]; Oswestry Dis-
ability Index (ODI) [22]; shortened Disabilities of Arm, 
Shoulder, and Hand questionnaire (Quick-DASH) [23]; 
and the Lower Extremity Functional Scale (LEFS) [24] 
to evaluate the construct (convergent) validity of the 
translated NMQ-E in Session 1. Seven days later, dur-
ing Session 2 (the follow-up assessment), participants 
completed a seven-level global change scale to identify 
any noteworthy changes in MSP since baseline. On the 
aforementioned global change scale, participants ranked 
the degree that their MSP had shifted over the past seven 
days as completely gone, much better, better, a little bet-
ter, about the same, a little worse, or much worse. Partici-
pants who opted for options “about the same” or “a little 
better” or “a little worse” were cases showing stability and 
thus, re-completed the Arabic NMQ-E.

Measures
NMQ‑E
The NMQ-E is a self-administered or face-to-face ques-
tionnaire. The questionnaire provides reliable data on 
the onset and prevalence of MSP in nine body regions, 
including the neck, shoulders, upper back, elbows, 
wrists/hands, lower back, hips/thighs, and ankles/feet, 
over four distinct time periods (lifetime, annual, monthly, 
and present). Moreover, the NMQ-E evaluates the impact 
of ache, pain, or discomfort encountered in the above-
mentioned body regions on work and daily activities, in 
addition to the need for medical care owing to MSP (hos-
pitalization, medication, and visiting healthcare provid-
ers) [5].

NDI
The NDI is a valid questionnaire used to evaluate the 
impact of neck pain on the functional status of patients in 
clinical practice and research [25]. It has been translated 
and culturally adapted into Arabic and was shown to be 
reliable and valid [21]. The NDI includes 10 items on pain 

intensity, personal care, lifting, reading, headache, con-
centration, work, driving, sleeping, and recreation [25]. 
Each item covers six statements ranging from 0 (no dis-
ability) to 5 (maximal disability). The maximum possible 
score for disability is 50, which is the sum of the scores 
for each item. The NDI score is usually normalized to 100 
and reported as a percentage [25].

ODI
The ODI is another valid, reliable, and sensitive ques-
tionnaire used in patients with low back pain (LBP) to 
evaluate the level of functional disability [26]. The Arabic 
version of the ODI is valid and reliable [22]. It encom-
passes 10 items that address pain intensity and the impact 
of LBP on function (personal care, lifting, walking, sit-
ting, standing, sleeping, sex life, social life, and traveling). 
Each item has six statements ranging from 0 (no disabil-
ity) to 5 (maximal disability). Patients are required to 
select the statement most suitable for describing their 
status/condition. Once the total sum is calculated, it is 
divided by the total possible score (i.e., 50) to obtain the 
disability score. The resulting total is multiplied by 100 to 
reveal the percentage of the patient’s disability, where 0% 
represents (no disability) and 100% serves as (the most 
severe disability) [26].

Quick‑DASH
The Quick-DASH is a shorter version of the 30-item 
DASH, which has comparable psychometric properties 
to the full version [27]. Similarly, in addition to being 
reliable, the Arabic version of Quick-DASH is a valid 
self-reported outcome measure in patients with various 
upper-extremity impairments [23]. It contains 11 items 
assessing the severity of symptoms (pain and tingling) 
and the level of difficulty in performing a variety of func-
tional and social activities involving the upper extremi-
ties, in addition to work and sleep [28]. Each item of the 
Quick-DASH comprises five response options, rang-
ing from 1 (no difficulty or no symptoms) to 5 (unable to 
engage in activity or very severe symptoms). The score of 
disability is calculated by adding and averaging the values 
for all completed responses to get a result of 5 or less; this 
is followed by transforming this value to a hundred. To 
this extent, the higher the result, the greater the level of 
severity in terms of disability [29].

LEFS
Another self-administered questionnaire used to 
evaluate the activity confines of patients with lower 
extremity musculoskeletal disorders is the LEFS [30]. 
Like other scales, this tool was translated, culturally 
adapted, and validated in Arabic language [24]. It com-
prises 20 region-specific items, and each item’s score 
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ranges from 0 (very difficult or unable to perform the 
activity) to 4 (no difficulties of performing the activity), 
with a maximum possible score of 80. The LEFS can 
also be expressed as a percentage; the lower the per-
centage, the greater the disability/limitation [30].

Statistical analysis
The approach selected for data analysis included eval-
uation of the Arabic NMQ-E for validity and reliability. 
Table  1 shows the a priori hypotheses through which 
all the obtained values were assessed. Statistical tests 
were performed using IBM SPSS Statistics for Win-
dows (version 25.0; Armonk, NY, USA).

Validity
Content validity
The item-level content validity index (I-CVI), average 
scale-level content validity index (S-CVI/Ave), and 
universal agreement (S-CVI/UA) were used to analyze 

the content validity. To determine the I-CVI, the sum 
of experts who rated an item as three or four was 
divided by the total number of experts; to determine 
the S-CVI/Ave, all I-CVIs were added and divided 
by the total number of items; and to determine the 
S-CVI/UA, the number of I-CVIs equal to 1.00 was 
divided by the total number of items [20].

Construct validity
The construct validity of the Arabic NMQ-E was evalu-
ated by testing the difference between respondents with 
and without complaints in each region using the average 
score of the relevant questionnaire. We hypothesized that 
respondents who reported MSP on the Arabic NMQ-E 
will score significantly higher than those without pain 
on the NDI (for neck pain), Quick-DASH (for shoul-
ders, elbows, and wrists/hands pain), ODI (for upper and 
LBP), and significantly lower in the LEFS (for hips/thighs, 
knees, and ankles/feet pain). Owing to unequal and/
or small group sizes in some instances, Mann–Whitney 
U tests were conducted to examine significance with an 
alpha level of 0.05.

Reliability
Reliability testing included internal consistency and test–
retest reliability. Cronbach’s α was computed at baseline 
to estimate the internal consistency for each region for 
the questions pertaining to prevalence (four questions), 
consequences of pain (six questions), and for both sec-
tions combined (10 questions). Items with zero variance 
were excluded from analysis. The test–retest reliability 
of the dichotomous items between baseline and a week 
later was assessed by determining Cohen’s kappa coef-
ficient (κ), the proportion of observed agreement (Po), 
the proportion of positive agreement (Ppos), and the 
proportion of negative agreement (Pneg). The propor-
tion of agreement was interpreted as follows: < 0, less 
than chance agreement; 0.01–0.20, slight agreement; 
0.21–0.40, fair agreement; 0.41–0.60, moderate agree-
ment; 0.61–0.80, substantial agreement; and 0.81–0.99, 
almost perfect agreement [31]. The intraclass correla-
tion coefficient (ICC) was used to measure the reliability 
of questions pertaining to age. Values of the Cronbach’s 
α and ICC were interpreted as follows: < 0.50, poor; 
0.50–0.75, moderate; 0.75–0.90, good; and > 0.90, excel-
lent [32, 33]. Further, the standard error of measure-
ment (SEM) was calculated using the following formulas: 
SEM = SD

√
1− ICC  (SD is the standard deviation) [34]. 

For test–retest reliability, only the responses of partici-
pants who were determined as stable on the follow-up 
assessment were used.

Table 1 A priori hypotheses for evaluating the psychometric 
characteristics of the Arabic version of the Extended Nordic 
Musculoskeletal Questionnaire

ICC intraclass correlation coefficient, SEM standard error of measurement, 
κ Cohen’s kappa coefficient, Po proportion of observed agreement, Ppos 
proportion of positive agreement, Pneg proportion of negative agreement, I-CVI 
item-level content validity index, S-CVI/Ave average scale-level content validity 
index, S-CVI/UA universal agreement, NMQ-E extended Nordic Musculoskeletal 
Questionnaire, NDI Neck Disability Index, Quick-DASH shortened Disabilities 
of Arm, Shoulder, and Hand questionnaire, ODI Oswestry Disability Index, LEFS 
Lower Extremity Functional Scale

Reliability

Internal consistency Cronbach’s α = 0.70–0.95 [35]

Test–retest Continuous items:
ICC ≥ 0.70 [35]
SEM ≤ 0–3.8 [5, 13, 17]

Dichotomous items:
κ ≥ 0.70 [35]
Po ≥ 0.64 [5, 6, 13]
Ppos ≥ 0.30 [5, 6, 13]
Pneg ≥ 0.46 [5, 6, 13]

Validity

Content validity I-CVI ≥ 0.78 [36]
S-CVI/Ave ≥ 0.90 [36]
S-CVI/UA ≥ 0.80 [36]

Construct validity Respondents that reported muscu-
loskeletal pain on the Arabic NMQ-E 
will score significantly higher 
than those without pain on the NDI 
(neck pain), Quick-DASH (shoulders, 
elbows, and wrists/hands pain), 
ODI (upper and lower back pain), 
and significantly lower in the LEFS 
(hips/thighs, knees, and ankles/
feet pain)



Page 5 of 12Al Amer and Alharbi  Journal of Orthopaedic Surgery and Research          (2023) 18:672  

Results
Characteristics of participants
A total of 127 participants were included in the assess-
ment of the psychometric characteristics of the Arabic 
NMQ-E. Out of those participants, 116 were categorized 
as stable and included in the test–retest analysis. Thus, 
the number of participants recommended for psycho-
metric testing was met [35]. The demographic character-
istics of the participants are presented in Table 2. Table 3 
shows the MSP prevalence rates for lifetime, year, and 
month periods. The lifetime prevalence of MSP ranges 
from 5.5% in the elbows to 33.9% in the lower back 
region. The highest annual prevalence was found in the 
lower back (21.3%), followed by the neck (18.9%). Simi-
larly, the prevalence rates during the last month for the 
lower back and neck regions were the highest at 11.8%. 
At the time of the study, the region that most partici-
pants complained of was the lower back (7.9%), and none 
reported any problems with their elbows.

Validity
Content validity
Table  4 summarizes the results of the content validity 
test for the Arabic NMQ-E. For clarity, all items scored 
higher than the recommended I-CVI of 0.70, ranging 

between 0.87 and 1.00. Thus, all items were regarded as 
clear. The clarity of S-CVI/Ave was 0.98, indicating excel-
lent content validity. The clarity of S-CVI/UA was 0.73. 
Similar results were obtained for relevancy. The I-CVI 
ranged between 0.93 and 1.00, indicating that every item 
is relevant. The relevancy S-CVI/Ave was 0.98, which 
also indicates excellent content validity. The S-CVI/UA 
equaled 0.64. All calculated values of the content validity 
of the Arabic NMQ-E were consistent with our hypoth-
eses, except for S-CVI/UA for both clarity and relevancy, 
which fell slightly below the suggested levels [36].

Construct validity
The means and standard deviations of participants’ 
scores on the NDI, ODI, Quick-DASH, and LEFS at 
baseline are listed in Table  5. Regarding lifetime preva-
lence, there were significant differences between par-
ticipants with and without MSP in all nine body regions. 
Those who reported MSP scored significantly higher 
than those without pain on the NDI, Quick-DASH, and 
ODI, and significantly lower on the LEFS. Similar results 
were found in the neck, knees, and ankles/feet for point 

Table 2 Demographic characteristics of the participants 
(n = 127)

SD standard deviation

Characteristic n %

Sex

 Male 70 55.1

 Female 57 44.9

Marital status

 Single 65 51.2

 Married 58 45.7

 Divorced 4 3.1

Education level

 Middle school 4 3.1

 High school 37 29.1

 Diploma 8 6.3

 University 71 55.9

 Postgraduate education 7 5.5

Employment status

 Employed 48 37.8

 Unemployed 36 28.3

 Retired 8 6.3

 Student 35 27.6

Age mean ± SD (years) 32.5 ± 12.2

Weight mean ± SD (kg) 71.1 ± 16.9

Height mean ± SD (m) 1.70 ± 0.1

Table 3 Prevalence of musculoskeletal pain by period and by 
region (n = 127)

Region Lifetime (%) Year (%) Month (%) Point (%)

Neck 31.5 18.9 11.8 4.7

Shoulders 22 13.4 6.3 2.4

Upper back 11.8 6.3 3.9 3.1

Elbows 5.5 2.4 1.6 0

Wrists/hands 10.2 6.3 5.5 3.1

Low back 33.9 21.3 11.8 7.9

Hips/Thighs 13.4 7.9 4.7 3.1

Knees 18.1 13.4 8.7 3.1

Ankles/feet 15.7 8.7 3.9 3.9

Table 4 Content validity assessment of the Arabic version of the 
Extended Nordic Musculoskeletal Questionnaire

Values were calculated using content validity analysis

I-CVI item-level content validity index, S-CVI/Ave average scale-level content 
validity index, S-CVI/UA universal agreement

Variable Clarity component Relevance 
component

Number of Items with I-CVI ≥ 0.70 11 11

Number of Items with I-CVI < 0.70 0 0

Minimum–Maximum I-CVI 0.87–1.00 0.93–1.00

S-CVI/Ave 0.98 0.98

S-CVI/UA 0.73 0.64
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prevalence, as well as in the shoulders, upper back, knees, 
and ankles/feet for monthly prevalence. For annual prev-
alence, the only significant difference was found in the 
neck region. These results, particularly for lifetime preva-
lence, supported our hypothesis regarding the construct 
validity of the Arabic NMQ-E.

Reliability
Internal consistency
The results of the internal consistency analysis are pre-
sented in Table 6. For questions pertaining to prevalence, 
the Cronbach’s α values ranged from 0.30 to 0.82 for 
shoulders and low back regions, respectively. Regarding 
the questions on the consequences of pain, the internal 
consistency ranged between 0.60 and 1.00 for ankle/
feet and elbows regions, respectively. Overall, the inter-
nal consistency of values of both prevalence and con-
sequences of pain sections combined were within the 

hypothesized range for elbows, wrists/hands, lower back, 
hips/thighs and knees (0.77–0.92), and just below the 
recommended value for neck, shoulders, and upper back 
regions (0.63–0.69). The lowest Cronbach’s α value was 
calculated for the ankles/feet items (0.49).

Test–retest reliability
The test–retest reliability of the age-of-onset questions 
was excellent, with ICC values ranging between 0.995 and 
1.00. The SEM was 0.77 for the neck region and 0 for the 
rest of the regions (Table 7). In addition, the prevalence 
questions demonstrated almost perfect agreement. The κ 
values ranged between 0.82 and 1.00, the Po between 0.94 
and 1.00, the Ppos between 0.80 and 1.00, and the Pneg 
between 0.93 and 1.00. However, the test–retest reliabil-
ity values of the consequences of pain questions showed 
some variability (Table 8). The κ values ranged between 
0.57 and 1.00, between 0.83 and 1.00 for the Po, between 

Table 5 Differences in the level of disability/pain between participants with and without pain

p-values were calculated with Mann–Whitney U test

NDI Neck DisabilityIndex, Quick-DASH shortened Disabilities of Arm, Shoulder, and Hand questionnaire, ODI Oswestry Disability Index, LEFS Lower Extremity 
Functional Scale, M mean, SD standard deviation

*Significant difference at α = 0.05
a Value cannot be calculated

Time prevalence Lifetime Year

Region Index Yes No p‑value Yes No p‑value

n M (SD) n M (SD) n M (SD) n M (SD)

Neck NDI 40 15.6 (9.6) 87 3.2 (7.3)  < 0.001* 24 18.4 (9.0) 16 11.4 (9.3) 0.023*

Shoulders Quick-DASH 28 15.6 (12.8) 99 5.5 (11.9)  < 0.001* 17 14.8 (10.7) 11 17.0 (16.0) 0.759

Upper back ODI 15 14.7 (14.3) 112 5.9 (10.7) 0.004* 8 20.8 (16.0) 7 7.7 (8.6) 0.114

Elbows Quick-DASH 7 22.7 (25.4) 120 6.9 (11.2) 0.043* 3 20.4 (6.8) 4 24.4 (35.4) 0.721

Wrists/ Hands Quick-DASH 13 25.2 (23.0) 114 5.8 (9.3)  < 0.001* 8 23.3 (18.5) 5 28.2 (31.2) 1.00

Low back ODI 43 16.0 (14.2) 84 2.3 (5.9)  < 0.001* 27 18.1 (14.7) 16 12.3 (13.0) 0.124

Hips/ Thighs LEFS 17 78.8 (18.4) 110 91.0 (14.9) 0.001* 10 71.0 (19.2) 7 90.0 (10.0) 0.051

Knees LEFS 23 76.9 (19.7) 104 92.1 (13.5)  < 0.001* 17 74.5 (20.5) 6 83.8 (16.8) 0.360

Ankles/ Feet LEFS 20 82.6 (20.1) 107 90.6 (14.7) 0.043* 11 74.0 (23.2) 9 93.1 (8.1) 0.09

Time prevalence Month Point

Region Index Yes No p‑value Yes No p‑value

n M (SD) n M (SD) n M (SD) n M (SD)

Neck NDI 15 20.1 (7.5) 10 15.5 (11.0) 0.188 6 24.3 (3.2) 19 16.3 (9.2) 0.044*

Shoulders Quick-DASH 8 22.4 (6.8) 9 8.1 (9.0) 0.005* 3 16.6 (5.3) 14 14.4 (11.6) 0.899

Upper back ODI 5 31.0 (9.4) 3 4.0 (7.0) 0.024* 4 17.5 (16.8) 4 24.0 (17.0) 0.559

Elbows Quick-DASH 2 20.4 (9.6) 1 20.5 (0) 1.00 0 (−)a 3 20.4 (6.8) (−)a

Wrists/ Hands Quick-DASH 7 22.5 (19.8) 1 29.5 (0) 0.513 4 21.6 (15.8) 4 25.1 (23.3) 0.773

Low back ODI 15 22.0 (12.2) 12 13.3 (16.7) 0.035 10 21.1 (14.0) 17 16.4 (15.3) 0.364

Hips/ Thighs LEFS 6 71.7 (20.9) 4 70.0 (19.4) 0.831 4 71.6 (15.6) 6 70.6 (22.7) 0.831

Knees LEFS 11 65.6 (16.4) 6 90.8 (17.7) 0.016* 4 52.5 (18.3) 13 81.3 (16.4) 0.023*

Ankles/ Feet LEFS 5 54.3 (15.9) 6 90.4 (12.6) 0.006* 5 54.5 (16.1) 6 90.2 (13.0) 0.013*
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0.50 and 1.00 for the Ppos, and between 0.86 and 1.00 for 
the Pneg, thus indicating moderate-to-perfect agreement 
of the consequences of pain questions. Except for the κ 
value for the annual prevention from work question for 
the upper back, and the annual sick leave question for the 
shoulders, all test–retest values calculated for the Arabic 
NMQ-E confirm our hypotheses stated in Table 1.

Discussion
The NMQ-E provides dependable data on the onset, 
prevalence, and outcomes of MSP in nine body regions 
and is a valid and useful tool for use in occupational and 
general populations [5, 8–12]. However, the cross-cul-
tural validity and reliability of this questionnaire must 
be determined before it can be used in diverse con-
texts. In this study, and in accordance with published 
guidelines [19], the NMQ-E was successfully translated, 

cross-culturally adapted, and psychometrically tested for 
use in Arab population.

The English version of the NMQ-E was translated and 
adapted into Arabic through a systematic method of 
forward translation, version synthesis, back-translation, 
and build-up by subject matter experts. Throughout 
the translation, cultural adaptation, and pilot stages, no 
major changes to the items or responses were necessary, 
and the final version of the Arabic NMQ-E demonstrated 
a high degree of comprehension. The only noteworthy 
modification was changing the sentence “Please answer 
questions from left to right” to be read, in Arabic, as 
“Please answer questions from right to left.” The reason 
is that Arabic language is written from right to left. Simi-
larly, the order of items was also reversed to be from right 
to left in the Arabic version.

Table 6 Internal consistency analysis of the Arabic version of the Extended Nordic Musculoskeletal Questionnaire (n = 127)

a One item with zero variance was excluded from the analysis
b Two items with zero variance were excluded from the analysis
c Three items with zero variance were excluded from the analysis
d Cronbach’s α cannot be calculated because too many items with zero variance were excluded from the analysis

Body region Subscale No. of items Cronbach’s α

Neck Prevalence  questionsa 3 0.54

Consequences of pain  questionsa 5 0.72

All questions 8 0.63

Shoulders Prevalence  questionsb 2 0.30

Consequences of pain questions 6 0.69

All questions 8 0.63

Upper back Prevalence  questionsb 2 0.70

Consequences of pain questions 6 0.77

All questions 8 0.69

Elbows Prevalence  questionsd 1 -

Consequences of pain  questionsc 3 1.00

All questions 4 0.92

Wrists/Hands Prevalence  questionsb 2 0.52

Consequences of pain questions 6 0.92

All questions 8 0.84

Low back Prevalence  questionsb 2 0.69

Consequences of pain questions 6 0.82

All questions 8 0.77

Hips/Thighs Prevalence  questionsb 2 0.80

Consequences of pain questions 6 0.81

All questions 8 0.77

Knees Prevalence  questionsb 2 0.58

Consequences of pain questions 6 0.81

All questions 8 0.80

Ankles/Feet Prevalence  questionsb 2 0.78

Consequences of pain questions 6 0.60

All questions 8 0.49
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The results demonstrated that the Arabic NMQ-E is a 
valid tool for obtaining data on the onset, prevalence, and 
outcomes of MSP in nine body regions in adults. In par-
ticular, the Arabic NMQ-E validity was demonstrated in 
two ways.

First, 15 multidisciplinary medical field experts rated 
the clarity and relevance of the Arabic NMQ-E as part of 
the content validity assessment. This was performed by 
calculating the CVI for each component in accordance 
with the recommendations of Zamanzadeh and colleague 
[20]. The Arabic NMQ-E had excellent content validity, 
according to the calculated CVI values (Table 4).

Additionally, none of the 30 adults who answered the 
pre-final Arabic version of the NMQ-E experienced sig-
nificant difficulties in responding to the questionnaire. 
In approximately five minutes, participants could read, 
understand, and complete all the questions. Further, the 
expert committee translated and adapted the Arabic 
questionnaire into the Modern Standard Arabic [37] to 

strengthen the applicability of the currently adopted Ara-
bic version in all Arabic-speaking nations.

Second, to examine the construct validity, we hypoth-
esized that there are significant differences between 
participants who reported MSP and those who did not. 
The results supported our hypothesis regarding the 
construct validity of the Arabic NMQ-E, mainly for the 
lifetime prevalence rate. Specifically, participants who 
reported MSP on the Arabic NMQ-E scored significantly 
higher than those without pain on the NDI (for neck 
pain), Quick-DASH (for shoulders, elbows, and wrists/
hands pain), ODI (for upper and LBP), and significantly 
lower in the LEFS (for hips/thighs, knees, and ankles/
feet pain). These findings coincide with previous valida-
tion studies of the NMQ-E regardless of the validation 
approach used. For example, Alaca and colleagues [18] 
validated the Turkish version of the NMQ-E by testing 
difference in the Turkish Cornell Musculoskeletal Dis-
comfort questionnaire [38] between the participants with 

Table 7 Test–retest reliability of the age of onset and prevalence questions of the Arabic version of the Extended Nordic 
Musculoskeletal Questionnaire

Test–retest reliability values were calculated using agreement analysis and ICC and SEM for the age-of-onset questions

ICC intraclass correlation coefficient,CI confidence interval, SEM standard error of measurement, κ Cohen’s kappa coefficient, Po proportion of observed agreement, 
Ppos proportion of positive agreement, Pneg proportion of negative agreement

*Value cannot be calculated

Body region n Age at onset Lifetime prevalence Year prevalence

ICC (95% CI) SEM κ Po Ppos Pneg κ Po Ppos Pneg

Neck 116 0.995 (0.989–0.998) 0.77 0.98 0.99 1.00 0.99 1.00 1.00 1.00 1.00

Shoulders 119 1.00 (−) 0 0.97 0.99 1.00 0.99 1.00 1.00 1.00 1.00

Upper back 121 1.00 (−) 0 0.94 0.99 1.00 0.99 1.00 1.00 1.00 1.00

Elbows 126 1.00 (−) 0 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Wrists/Hands 123 1.00 (−) 0 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Low back 114 1.00 (−) 0 0.98 0.99 1.00 0.99 1.00 1.00 1.00 1.00

Hips/Thighs 123 1.00 (−) 0 0.96 0.99 1.00 0.99 1.00 1.00 1.00 1.00

Knees 122 1.00 (−) 0 0.97 0.99 1.00 0.99 1.00 1.00 1.00 1.00

Ankles/Feet 122 1.00 (−) 0 0.96 0.99 1.00 0.99 1.00 1.00 1.00 1.00

Mean – 0.999 – 0.97 0.99 1.00 0.99 1.00 1.00 1.00 1.00

Body region n Month prevalence Point prevalence

κ Po Ppos Pneg κ Po Ppos Pneg

Neck 116 1.00 1.00 1.00 1.00 0.82 0.94 1.00 0.93

Shoulders 119 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upper back 121 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Elbows 126 1.00 1.00 1.00 1.00 * 1.00 * 1.00

Wrists/Hands 123 * 1.00 1.00 * 1.00 1.00 1.00 1.00

Low back 114 1.00 1.00 1.00 1.00 0.89 0.95 0.88 1.00

Hips/Thighs 123 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Knees 122 1.00 1.00 1.00 1.00 0.85 0.94 0.80 1.00

Ankles/Feet 122 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Mean – 1.00 1.00 1.00 1.00 0.95 0.98 0.96 0.99
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and without MSP in NMQ-E and found significant dif-
ferences between the two groups. Pugh et al. [13] exam-
ined the validity of the modified English NMQ-E utilizing 
exploratory factor analysis and concluded that it is a 
homogenous measure of MSP.

Cronbach’s α, ICC, SEM, κ, Po, Ppos, and Pneg were used 
to determine the internal consistency and test–retest 
reliability of the Arabic NMQ-E. The results of the reli-
ability analysis suggest that the Arabic NMQ-E has 
adequate reliability. The internal consistency of values 
of both prevalence and consequences of pain sections 
combined was within the range suggested by Terwee and 
colleagues [35] for elbows, wrists, hands, lower back, and 
knees (0.77–0.92) and just below the recommended value 
for neck, shoulders, and upper back regions (0.63–0.69). 
In comparison with previous validation studies of the 
NMQ-E, Cronbach’s alpha for the Arabic version was 
slightly higher for some anatomical regions and lower for 
others. For instance, the modified English NMQ-E [13] 

showed higher values of Cronbach’s α than the Arabic-
NMQ-E for neck, shoulders, upper back, low back, hips/
thighs, knees and ankles/feet of 0.86, 0.89, 0.90, 0.88, 
0.89, 0.92, respectively, and lower values for elbows and 
wrists/hands of 0.81 and 0.92, respectively. The over-
all internal consistency for the Turkish version [18] was 
found 0.78 for the Turkish version [18], and 0.03–0.74 for 
the Hebrew version [6].

All calculated test–retest values for the Arabic 
NMQ-E supported the predefined hypotheses pre-
sented in Table 1. With ICC values ranging from 0.995 
to 1.00, the test–retest reliability of the age-at-onset 
questions was determined to be excellent, implying 
stability over time. Terwee et  al. [35] recommended 
an ICC of at least 0.70. Similar to previous studies, 
this study revealed an excellent ICC for the age item, 
at 0.85–1.00 for the Hebrew version [6], 0.88 for the 
Turkish version [18], > 0.7 for the Persian version [17], 
and 0.87–1.00 for the original NMQ-E [5]. Further, the 

Table 8 Test–retest reliability of the consequences of pain questions of the Arabic version of the Extended Nordic Musculoskeletal 
Questionnaire

Test–retest reliability values were calculated using agreement analysis

κ Cohen’s kappa coefficient, Po proportion of observed agreement, Ppos proportion of positive agreement, Pneg proportion of negative agreement

*Value cannot be calculated

Body region n Lifetime hospitalization Lifetime changed jobs or duties Annual prevention of normal 
work

κ Po Ppos Pneg κ Po Ppos Pneg κ Po Ppos Pneg

Neck 116 * 1.00 * 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Shoulders 119 * 1.00 * 1.00 0.83 0.95 1.00 0.94 1.00 1.00 1.00 1.00

Upper back 121 * 1.00 * 1.00 1.00 1.00 1.00 1.00 0.57 0.83 0.80 1.00

Elbows 126 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Wrists/Hands 123 1.00 1.00 1.00 1.00 0.73 0.89 1.00 0.86 1.00 1.00 1.00 1.00

Low back 114 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.89 0.95 0.92 1.00

Hips/Thighs 123 0.81 0.93 0.75 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Knees 122 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.88 0.94 0.89 1.00

Ankles/Feet 122 0.76 0.93 1.00 0.92 0.76 0.93 1.00 0.92 0.72 0.86 0.75 1.00

Mean – 0.93 0.98 0.96 0.99 0.92 0.97 1.00 0.96 0.92 0.96 0.93 1.00

Body region n Annual visit to health professional Annual medication Annual sick leave

κ Po Ppos Pneg κ Po Ppos Pneg κ Po Ppos Pneg

Neck 116 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Shoulders 119 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.63 0.92 0.50 1.00

Upper back 121 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Elbows 126 1.00 1.00 1.00 1.00 * 1.00 * 1.00 1.00 1.00 1.00 1.00

Wrists/Hands 123 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Low back 114 0.90 0.95 0.91 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Hips/Thighs 123 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Knees 122 0.87 0.94 1.00 0.86 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Ankles/Feet 122 0.72 0.86 0.75 1.00 1.00 1.00 1.00 1.00 0.70 0.86 0.67 1.00

Mean – 0.92 0.96 0.94 0.98 1.00 1.00 1.00 1.00 0.95 0.98 0.95 1.00
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SEM was 0.77 for the neck region and the rest of the 
regions were 0. In comparison with previous reports, 
this range of SEM value is smaller than the range calcu-
lated for the Persian version (0.56–1.76) [17], the origi-
nal NMQ-E (0.49–1.84) [5], and the modified English 
NMQ-E (0–3.83) [13]. The low SEM score in our study 
indicates that the Arabic NMQ-E has high absolute 
reliability [34].

Using Kappa statistics, the test–retest reliability of 
the Arabic NMQ-E for prevalence questions was high, 
with agreement indices (κ, Po, the Ppos, and Pneg) ranging 
between values between 0.82 and 1.00. This result indi-
cates an almost perfect agreement and is relatively higher 
than the values reported in previous studies for the origi-
nal NMQ-E (0.35–1.00) [5], the modified English NMQ-E 
(0.30–1.00) [13], and the Hebrew version (0.19–1.00) [6]. 
However, the consequences of the pain questions demon-
strated moderate-to-perfect agreement, with agreement 
indices ranging from 0.50 to 1.00. These values, as well 
as those calculated in other reports [5, 6, 13], highlight 
some variability in the test–retest reliability of the conse-
quences of pain questions. The original NMQ-E showed 
agreement indices ranging between 0.10 and 1.00 [5], 
between 0.30 and 1.00 for the modified English NMQ-E 
[13], and between 0.46 and 1.00 for the Hebrew version 
[6]. This variability among studies could be explained by 
the test–retest intervals, statistics, and samples used. For 
example, the sample used for the original NMQ-E were 
nursing students, and the time interval for test–retest was 
24 h [5]. However, the sample used for the Hebrew and 
Turkish versions of the NMQ-E was physiotherapists and 
physiotherapy and rehabilitation students with a 7-day 
time interval for test–retest reliability [6, 18]. Despite the 
use of various test–retest periods, data, and samples, the 
adopted versions of the NMQ-E presented in this study 
showed  adequate test–retest reliability. When studying 
the test–retest reliability of self-reported measures, a 
memory effect could occur if a brief time interval is used 
between sessions. Alternatively, a change in status could 
occur over a longer timeframe. Seven days was selected 
as a compromise between shorter and longer intervals 
between baseline and retesting [5, 39].

This study had some limitations. First of all, partici-
pants were screened for eligibility using self-reported 
questions rather than examining them with valid and 
reliable tools or reviewing their past medical records. 
Second, all the questionnaires were administered in the 
same order, which could have resulted in an ordering 
effect. Third, we did not evaluate operational qualities, 
such as the time required to complete the questionnaire. 
Fourth, most of the participants included in the pilot 
study were highly educated (at least high school gradu-
ates). Although the translation of the Arabic NMQ-E 

was completed to be understandable by a 12-year-old 
(roughly a sixth-grade literacy level) [19], including par-
ticipants with primary school education could have made 
the pilot study more relevant in terms of comprehensibil-
ity evaluation of the questionnaire. Additionally, we did 
not evaluate the degree of understanding of each item 
during the pilot study using a quantitative method, such 
as calculating the Misunderstanding Index. Although 
each participant was interviewed and asked about the 
clarity of the questionnaire items and responses, utiliz-
ing such measure could be more useful at that stage of 
the adaptation process. Finally, we recommend additional 
research to be conducted to examine the viability of the 
Arabic version in other Arab populations, as well as the 
potential to use it as a web-based assessment method.

Conclusion
The Arabic NMQ-E generated valid and reliable data 
on the onset, prevalence, and consequences of MSP in 
Arab adults. The availability of such tools is beneficial for 
epidemiological studies, screening for MSP, increasing 
awareness of musculoskeletal disorders, and developing 
programs aimed at preventing and improving musculo-
skeletal disorders.

Abbreviations
NMQ-E  The Extended Nordic Musculoskeletal Questionnaire
MSP  Musculoskeletal pain
NMQ  The Nordic Musculoskeletal Questionnaire
NDI  Neck Disability Index
ODI  Oswestry Disability Index
Quick-DASH  Shortened Disabilities of Arm, Shoulder, and Hand 

questionnaire
LEFS  Lower Extremity Functional Scale
LBP  Low back pain
I-CVI  Item-level content validity index
S-CVI/Ave  Average scale-level content validity index
S-CVI/UA  Universal agreement
κ  Cohen’s kappa coefficient
Po  Proportion of observed agreement
Ppos  Proportion of positive agreement
Pneg  Proportion of negative agreement
ICC  Intraclass correlation coefficient
SEM  Standard error of measurement
SD  Standard deviation

Supplementary Information
The online version contains supplementary material available at https:// doi. 
org/ 10. 1186/ s13018- 023- 04161-1.

Additional file 1. Raw Data.

Acknowledgements
The authors would like to acknowledge the expert committee who contrib-
uted in the adaptation process of the questionnaire and the health profession-
als who rated the questionnaire for face validity analysis. We also would like to 
acknowledge the participants who volunteered for this study.

https://doi.org/10.1186/s13018-023-04161-1
https://doi.org/10.1186/s13018-023-04161-1


Page 11 of 12Al Amer and Alharbi  Journal of Orthopaedic Surgery and Research          (2023) 18:672  

Author contributions
HSA and AAA conceptualized and designed the study. HSA and AAA recruited 
the participants. HSA and AAA collected the data. HSA analyzed the data. 
HSA interpreted the data. HSA wrote the initial draft. AAA revised the draft. All 
authors read and approved the final manuscript.

Funding
This research received no funding.

Availability of data and materials
All data generated or analyzed during this study are included in this published 
article [Raw Data.xlsx].

Declarations

Ethics approval and consent to participate
The study was approved by the Research Ethics Committee of the University 
of Tabuk, Tabuk, Saudi Arabia (Approval No. UT-176-29-2021). Respondents’ 
approvals for participation were obtained using written informed consents 
prior participation.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Received: 13 July 2023   Accepted: 2 September 2023

References
 1. Woolf AD, Erwin J, March L. The need to address the burden of musculo-

skeletal conditions. Best Pract Res Clin Rheumatol. 2012;26:183–224.
 2. Briggs AM, Woolf AD, Dreinhöfer K, Homb N, Hoy DG, Kopansky-Giles 

D, et al. Reducing the global burden of musculoskeletal conditions. Bull 
World Health Organ. 2018;96:366–8.

 3. Ingram M, Symmons DPM. The burden of musculoskeletal conditions. 
Medicine. 2018;46:152–5.

 4. Lelis CM, Battaus MRB, De Freitas FCT, Rocha FLR, Marziale MHP, Do 
Robazzi MLCC. Work-related musculoskeletal disorders in nursing profes-
sionals: an integrative literature review. Acta Paul Enferm. 2012;25:477–82.

 5. Dawson AP, Steele EJ, Hodges PW, Stewart S. Development and test-
retest reliability of an extended version of the Nordic musculoskeletal 
questionnaire (NMQ-E): a screening instrument for musculoskeletal pain. 
J Pain. 2009;10:517–26.

 6. Yona T, Weisman A, Ingel R, Masharawi Y. The cross-cultural adaptation 
and reliability of the online Hebrew version of the extended Nordic 
Musculoskeletal Questionnaire. Musculoskelet Sci Pract Hebrew version. 
2020;50:102252.

 7. Kuorinka I, Jonsson B, Kilbom A, Vinterberg H, Biering-Sørensen F, 
Andersson G, et al. Standardised Nordic questionnaires for the analysis of 
musculoskeletal symptoms. Appl Ergon. 1987;18:233–7.

 8. Walker BF, Muller R, Grant WD. Low back pain in Australian adults: 
prevalence and associated disability. J Manipulative Physiol Ther. 
2004;27:238–44.

 9. Hagen K, Svebak S, Zwart JA. Incidence of musculoskeletal complaints 
in a large adult Norwegian county population. The HUNT study. Spine. 
2006;31:2146–50.

 10. Bao S, Winkel J, Shahnavaz H. Prevalence of musculoskeletal disorders 
at workplaces in the People’s Republic of China. Int J Occup Saf Ergon. 
2000;6:557–74.

 11. Choobineh A, Tabatabaei SH, Tozihian M, Ghadami F. Musculoskeletal 
problems among workers of an Iranian communication company. Indian 
J Occup Environ Med. 2007;11:32–6.

 12. Lee H, Wilbur J, Conrad KM, Mokadam D. Work-related musculoskeletal 
symptoms reported by female flight attendants on long-haul flights. 
Aviat Space Environ Med. 2006;77:1283–7.

 13. Pugh JD, Gelder L, Williams AM, Twigg DE, Wilkinson AM, Blazevich AJ. 
Validity and reliability of an online extended version of the Nordic muscu-
loskeletal Questionnaire (NMQ-E2) to measure nurses’ fitness. J Clin Nurs. 
2015;24:3550–63.

 14. Valer DB, Aires M, Fengler FL, Paskulin LMG. Adaptation and validation 
of the Caregiver Burden Inventory for use with caregivers of elderly 
individuals. Rev Lat-Am Enferm. 2015;23:130–8.

 15. Arafat SY, Chowdhury HR, Qusar MMAS, Hafez MA. Cross-cultural adapta-
tion and psychometric validation of research instruments: a methodo-
logical review. J Behav Health. 2016;5:129–36.

 16. Guillemin F, Bombardier C, Beaton D. Cross-cultural adaptation of 
health-related quality of life measures: literature review and proposed 
guidelines. J Clin Epidemiol. 1993;46:1417–32.

 17. Mokhtarinia H, Shafiee A. Pashmdarfard M Translation and localization of 
the Extended Nordic Musculoskeletal Questionnaire and the evaluation 
of the face validity and test-retest reliability of its Persian version. Iran J 
Ergon. 2015;3:21–9.

 18. Alaca N, Safran EE, Karamanlargil Aİ, Timucin E. Translation and cross-
cultural adaptation of the extended version of the Nordic musculo-
skeletal questionnaire into Turkish. J Musculoskelet Neuronal Interact. 
2019;19:472–81.

 19. Beaton DE, Bombardier C, Guillemin F, Ferraz MB. Guidelines for the 
process of cross-cultural adaptation of self-report measures. Spine (Phila 
Pa 1976). 2000;25:3186–91.

 20. Zamanzadeh V, Ghahramanian A, Rassouli M, Abbaszadeh A, Alavi-Majd 
H, Nikanfar AR. Design and implementation content validity study: devel-
opment of an instrument for measuring patient-centered communica-
tion. J Caring Sci. 2015;4:165–78.

 21. Shaheen AAM, Omar MTA, Vernon H. Cross-cultural adaptation, reliability, 
and validity of the Arabic version of neck disability index in patients with 
neck pain. Spine. 2013;38:E609–15.

 22. Algarni AS, Ghorbel S, Jones JG, Guermazi M. Validation of an Arabic 
version of the Oswestry index in Saudi Arabia. Ann Phys Rehabil Med. 
2014;57:653–63.

 23. Salwa F, Khattab ASM, MAHA, Mohammed M, Alotaibi Naser M. Validity 
and reliability of the Arabic version of the quick-dash questionnaire for 
upper extremity disorders. Med J Cairo Univ. 2020;88:2037–43.

 24. Alnahdi AH, Alrashid GI, Alkhaldi HA, Aldali AZ. Cross-cultural adapta-
tion, validity and reliability of the Arabic version of the lower extremity 
Functional Scale. Disabil Rehabil. 2016;38:897–904.

 25. Vernon H, Mior S. The Neck Disability Index: a study of reliability and valid-
ity. J Manipulative Physiol Ther. 1991;14:409–15.

 26. Fairbank JC, Couper J, Davies JB, O’Brien JP. The Oswestry low back pain 
disability questionnaire. Physiotherapy. 1980;66:271–3.

 27. Gummesson C, Ward MM, Atroshi I. The shortened disabilities of the arm, 
shoulder and hand questionnaire (Quick DASH): validity and reliability 
based on responses within the full-length DASH. BMC Musculoskelet 
Disord. 2006;7:1–7.

 28. Beaton DE, Wright JG, Katz JN, Upper extremity collaborative group. 
Development of the QuickDASH: comparison of three item-reduction 
approaches. J Bone Joint Surg Am. 2005;87:1038–46.

 29. The Quick-DASH Outcome Measure. Toronto, Canada: Institute for Work 
and Health. http:// www. dash. iwh. on. ca.

 30. Binkley JM, Stratford PW, Lott SA, Riddle DL. The Lower Extremity Func-
tional Scale (LEFS): scale development, measurement properties, and 
clinical application. Phys Ther. 1999;79:371–83.

 31. Viera AJ, Garrett JM. Understanding interobserver agreement: the kappa 
statistic. Fam Med. 2005;37:360–3.

 32. Cronbach LJ. Coefficient alpha and the internal structure of tests. Psycho-
metrika. 1951;16:297–334.

 33. Koo TK, Li MY. A guideline of selecting and reporting intraclass correlation 
coefficients for reliability research. J Chiropr Med. 2016;15:155–63.

 34. Portney LG, Watkins MP. Foundations of clinical research: applications to 
practice, 2009. Pearson: Prentice Hall Upper Saddle River. NJ; 2009. P. 892.

 35. Terwee CB, Bot SD, de Boer MR, van der Windt DA, Knol DL, Dekker 
J, Bouter LM, de Vet HC. Quality criteria were proposed for measure-
ment properties of health status questionnaires. J Clin Epidemiol. 
2007;60:34–44.

http://www.dash.iwh.on.ca


Page 12 of 12Al Amer and Alharbi  Journal of Orthopaedic Surgery and Research          (2023) 18:672 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

 36. Polit DF, Beck CT, Owen SV. Is the CVI an acceptable indicator of 
content validity? Appraisal and recommendations. Res Nurs Health. 
2007;30:459–67.

 37. Shaalan K. Rule-based approach in Arabic natural language processing. 
Int J Inf Commun Technol. 2010;3:11–9.

 38. Erdinc O, Hot K, Ozkaya M. Turkish version of the Cornell Musculoskeletal 
Discomfort Questionnaire: cross-cultural adaptation and validation. Work. 
2011;39(3):251–60.

 39. Marx RG, Menezes A, Horovitz L, Jones EC, Warren RF. A comparison of 
two time intervals for test-retest reliability of health status instruments. J 
Clin Epidemiol. 2003;56(8):730–5.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	Arabic version of the Extended Nordic Musculoskeletal Questionnaire, cross-cultural adaptation and psychometric testing
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Material and methods
	Translation and cross-cultural adaptation
	Psychometric testing
	Participants
	Procedure

	Measures
	NMQ-E
	NDI
	ODI
	Quick-DASH
	LEFS

	Statistical analysis
	Validity
	Content validity
	Construct validity

	Reliability

	Results
	Characteristics of participants
	Validity
	Content validity
	Construct validity

	Reliability
	Internal consistency
	Test–retest reliability


	Discussion
	Conclusion
	Anchor 34
	Acknowledgements
	References


