
Albahrani and Alshami ﻿
BMC Musculoskeletal Disorders          (2023) 24:855  
https://doi.org/10.1186/s12891-023-06969-8

RESEARCH Open Access

© The Author(s) 2023. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http://creativecommons.org/licenses/by/4.0/. The Creative Commons Public Domain Dedication waiver (http://creativecom-
mons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

BMC Musculoskeletal
Disorders

Construct validity, test–retest reliability, 
and responsiveness of the Arabic version 
of the upper limb functional index
Yousef A. Albahrani1,2* and Ali M. Alshami2 

Abstract 

Background  The upper limb functional index (ULFI) is a widely used self-report outcome measure questionnaire 
with robust psychometric properties to assess the upper limb musculoskeletal disorders (UL-MSDs). This study aimed 
to investigate the psychometric properties of the Arabic version of ULFI (ULFI-Ar).

Methods  In this observational study, 139 patients (87 male, 52 females with mean age of 38.67 ± 13.04 year) 
with various UL-MSD’s, completed the ULFI-Ar, Disability of Arm, Shoulder, and Hand questionnaire (DASH-Arabic), 
and numeric pain rating scale (NPRS-Arabic). All participants determined the factor structure, and the construct valid-
ity. A subgroup of the participants determined test–retest reliability (n = 46) and responsiveness (n = 27).

Results  The ULFI-Ar construct validity obtained by the expletory factor analysis as one-factor structure, demonstrated 
an excellent test–retest reliability [intraclass correlation coefficient (ICC2:1) = 0.95], measurement error [standard error 
of measurement (SEM) = 4.43%; minimal detectable change at 90% confidence interval (MDC90) = 10.34%], medium 
internal responsiveness [Cohen’s d = 0.62 and standard response of mean (SRM) = 0.67], strong external responsiveness 
DASH-Arabic (r =—0.90; p < 0.001), and negative strong correlation with NPRS-Arabic (r =—0.75, p < 0.001).

Conclusions  The ULFI-Ar is a valid, reliable, and responsive self-report questionnaire to assess UL-MSDs in Arabic 
speaking patients.
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Background
Musculoskeletal disorders (MSDs) are common com-
plaints encountered by clinicians including physical ther-
apists [1]. The upper limb MSDs (UL-MSDs) impact both 
health care resources and quality of life [1–3]. In Saudi 
Arabia, the prevalence of UL-MSDs in general popula-
tion reaches up to 45.6% [2, 3].

One of the evaluation tools is self-reported outcome 
measures, which are designed to detect a patients’ 
health status, function level, and health-related qual-
ity of life [4, 5]. Furthermore, they measure people’s 
emotions, thoughts, behaviors, and circumstances 
associated with disability or impairment [6]. Several 
self-reported outcome measures have been developed 
for UL-MSDs including the Neck and Upper Limb 
Index (NULI) [7], Upper Extremity Functional Scale 
(UEFS) [8], Upper Extremity Functional Index (UEFI) 
[9], Disabilities of the Arm, Shoulder, and Hand (DASH) 
[10], QuickDASH [11], and QuickDASH-9 [12]. Most of 
these tools have limitations such as comprehensiveness, 
adequacy of the items towards the instrument domains, 
and generalization from a specific to general population 
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[13, 14]. Other limitations are related to practical char-
acteristics or interpretability [15, 16] and psychometric 
properties [9, 15].

The upper limb functional index (ULFI), on the other 
hand, has overcome the aforementioned limitations suc-
cessfully. The ULFI has been used in several countries 
and translated and validated in many languages includ-
ing Spanish [17], French-Canadian [18, 19], Turkish [20], 
Italian [21], Korean [22], Persian [23], Brazilian [24], 
Greek [25] and Urdu [26]. Since cultural background 
that may affect the original questionnaire, we recently 
translated and cross-culturally adapted the ULFI to Ara-
bic language (ULFI-Ar). The ULFI-Ar demonstrated an 
excellent content validity (0.96) and high internal con-
sistency (Cronbach’s α = 0.88) [27]. However, other psy-
chometric measurements of the ULFI-Ar have not been 
studied. Thus, the current study aimed to test the longi-
tudinal psychometric properties of the ULFI-Ar by inves-
tigating other measurements of validity and reliability, 
namely factorial validity, test–retest reliability, measure-
ment error, minimal detectable change, and responsive-
ness. We hypothesized that the ULFI-Ar would have 
adequate construct validity, test–retest reliability, and 
responsiveness.

Methods
This is an observational cross-sectional study that was 
conducted between of March and September 28, 2021 
in (King Fahad Hospital for University in Al Khobar, 
Saudi Arabia). The Institutional Review Board of the 
(Imam Abdulrahman bin Faisal University) approved 
the study (IRB-PGS-2021–03-063; date: 22/02/2021). 
The study followed the guidelines of the Strengthening 
the Reporting of OBservational studies in Epidemiology 
(STROBE) [28].

Participants
All participants were referred to the physical therapy 
department and recruited consecutively. The eligi-
ble criteria for recruitment were adult participants (18 
to 60  years old), diagnosed with UL-MSDs including 
shoulder, elbow, wrist, or hand joints, and able to read 
and understand Arabic. Participants with any recent 
upper limb surgery, cognitive impairment, infectious 
disease, neurological disease, tumor, or other system-
atic diseases that could affect function of the upper limb 
were excluded. Further studies are needed to correlate 
between these factors (such as recent surgeries) and spe-
cific question item(s) are those are improper to ask. A 
written consent form was completed by each participant.

The recommended sample size is at least 5 times the 
number of the questionnaire items provided that the 

sample size is ≥ 100 participants [29]. Thus, 125 partici-
pants were required to achieve a statistical power of 80% 
for validation. To consider a dropout rate of 10%, 139 
participants were consecutively recruited to complete the 
following questionnaires: ULFI-Ar, DASH-Arabic, and 
numeric pain rating scale (NPRS). The minimum number 
of participants recruited in previous research was 30 par-
ticipants for test–retest reliability [19, 23] and 20 partici-
pants for responsiveness [19, 30].

Measurement instruments
The ULFI is a single-page instrument with 25 items. It is 
a valid, reliable and responsive measure to assess people 
with UL-MSDs [22]. It has three-point response options 
of ‘Yes = 1’, ‘Partly = 0.5’, and ‘No = 0’ [31]. The total score 
ranges from 0 (maximum limitation) to 100 (full func-
tion), which can be calculating by the following equation: 
[ULFIScore = {(sum of the 25 items points)×4} − 100]   . 
The ULFI permits up to two missing responses to vali-
date scoring. The ULFI-Ar was equivalent to the English 
ULFI. In the ULFI-Ar, only a few items were adapted to 
fit the Arabic context. A more detailed description of the 
ULFI-Ar was previously reported [27]. The authors of 
the current study obtained permission from the authors 
of the original English ULFI to translate and validate the 
ULFI to Arabic.

The DASH-Arabic is divided into four sections: intro-
duction, main 30 items, and two optional sections. The 
main 30 items target any functional level to the upper 
limb, the severity of symptoms, and psychosocial diffi-
culties, whereas the optional sections address the work 
and sport impairments. Each statement has a five Likert 
scale response that ranges from 1 “without any difficulty 
or no symptoms exist” to 5 “unable to engage in activity 
or very severe symptoms”. A minimum of 27 items out 
of the main 30 must be answered to get the correct 
scoring. For scoring, the following formula is used: 
DASH− Arabic100 score =

sum of completed responses
count of completed responses

− 1 x 25 . The 
higher the score, the higher the disability. The optional 
sections follow the same procedure but they require 
answering all five items. The DASH-Arabic is reliable, 
valid, and responsive [32, 33].

The NPRS-Arabic consists of a horizontal line of 
numerical point scale from 0 ‘no pain’ to 10 ‘extreme pain’. 
The participant was asked to rate the current pain inten-
sity. The NPRS-Arabic is a valid, reliable, and responsive 
tool for pain intensity in UL-MSDs [34].

Data and statistical analysis
Data was analyzed using IBM SPSS Statistics for Macin-
tosh, Version 26.0. (IBM Corp. Armonk, NY, USA). The 
level of significance was set at p < 0.05. The mean and 
standard deviation (SD) were conducted as descriptive 
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analysis for the demographic variables. The Shapiro–
Wilk test was used to test data normality of the ULFI-
Ar, DASH-Arabic, and NPRS-Arabic [35]. The data were 
normally distributed (p > 0.05) for the ULFI-Ar. The 
DASH-Arabic and NPRS-Arabic demonstrated a rela-
tively normal distribution for participants with elbow and 
wrist/hand disorders. However, the data distribution was 
inconsistent for pooled data and participants with shoul-
ders disorders in both the DASH-Arabic and NPRS-Ara-
bic. Paired t-test was performed to compare the scores 
of the ULFI-Ar, DASH-Arabic, and NPRS-Arabic for the 
test–retest and responsiveness in comparison with base-
line. A ceiling or floor effect was determined if more than 
15% of respondents revealed the highest or the lowest 
possible score, respectively [19].

Factor analysis was performed to evaluate construct 
validity of ULFI-Ar. Two classes of factor analysis were 
applied: Exploratory Factor Analysis (EFA) and Con-
firmatory Factor Analysis (CFA) [36]. Prior to the extrac-
tion of the factors, suitability of the respondent data was 
assessed by Kaiser–Meyer–Olkin (KMO) test with a 
value between 0.60 and 0.90 and a significant Bartlett’s 
Sphericity test [27]. The KMO result was 0.812 and the 
Bartlett’s sphericity test was significant (p < 0.001). Thus, 
these results confirmed factor analysis by using the EFA 
and CFA. The EFA was used with maximum likelihood 
extraction (MLE) and varimax rotation [37]. The fac-
tor extraction had three a-priori requirements: Eigen-
value > 1, accounting for > 10% of variance [38] and the 
‘point of inflection’ on the scree plot [39]. The CFA was 
analyzed by using the IBM SPSS Amos 26.0.0 for Win-
dows (Amos Development Corporation, Wexford, USA) 
to clarify the dimensions loading and the model fit. The 
fit indices were chi-square (χ2)/ degrees of freedom (DF), 
Root Means Square Error of Approximation (RMSEA), 
Comparative Fit Index (CFI), and Tucker-Lewis Index 
(TLI). These were considered adequate when χ2 / DF < 3, 
RMSEA < 0.10, CFI and TLI > 0.90, and a factor load-
ing > 0.40 [40].

The test–retest reliability was assessed by interclass 
correlation coefficients [ICC2,1] [41] in a subgroup of 
the participants who completed the ULFI-Ar, DASH-
Arabic, and NPRS-Arabic at two time intervals (base-
line and 2–4  days) during non-treatment period. All 
participants were asked about their symptoms in the 
second interval to make sure that their symptoms 
were stable. The minimum accepted level of ICC for 
test–retest reliability was 0.70 [42]. The measurement 
error was expressed as the standard error of meas-
urement (SEM) and calculated by using the follow-
ing formula: SEM = SD(Baseline)

√

(1− ICC) , where 
SD(Baseline) was standard deviation at baseline [35]. The 
minimal detectable change at 90% confidence interval 

(MDC90) was converted from SEM using the equation: 
MDC90 = SEMx

√

2x1.65 [35].
For responsiveness, another subgroup of the partici-

pants completed the three questionnaires twice: before 
treatment and after discharge, with a period of six weeks 
between these two tests. The responsiveness was deter-
mined by two methods. The internal responsiveness was 
assessed by the effect size (Cohen’s d) and the standard 
response mean (SRM) [35]. Cohen’s d can be obtained 
either by dividing the mean of pretest and posttest over 
standard deviation of both the baseline and post-treat-
ment measurement ( d =

mean
SD  ) or by obtaining the 

paired-sample t-test on the square root of the sample size 
( d =

t
√

N
 ). Both formulas reveal the same result. Cohen’s 

d is expressed as small (0.2), medium (0.5), and large (0.8) 
effect size [35]. The SRM was calculated by dividing the 
average difference between the baseline and responsive-
ness measurement over its standard deviation 
( SRM =

Xchange

SDXchange
) . The external responsiveness was com-

puted by calculating the correlation between ULFI-Ar, 
DASH-Arabic, and NPRS-Arabic using Pearson’s correla-
tion coefficients (r). A moderate external responsiveness 
(r) value is approximately 0.5 [29].

Results
A total of 146 participants with UL-MSDs were screened. 
Three participants were excluded because they did not 
fulfill the inclusion criteria and four participants were 
excluded because of incomplete information. A total of 
139 participants completed the ULFI-Ar, DASH-Arabic, 
and the NPRS-Arabic. Of these, 46 participants com-
pleted the same questionnaires for test–retest study and 
27 patients for the responsiveness testing. Table 1 shows 
the demographic and clinical characteristics of the par-
ticipants. Age of the participants was in the mid-thirties, 
and male participates were more than women. Average 
pain duration was 10  months and 57.6% of the partici-
pants had pain for more than 14 days. The most common 
affected joint was the shoulder with referred diagnosis of 
impingement and rotator cuff syndrome.

Table  2 presents the mean and standard deviation 
obtained from the three questionnaires, which showed no 
floor or ceiling scores. There were no missing responses 
for the ULFI-Ar. The ‘Half ’ response option was used 
by 95% of the participants in a total of 22% of their 
responses. The DASH-Arabic had missing responses 
from 26 different items from 84 (60.4%) participants. Six 
participants had ≥ 3 missing responses in completing the 
DASH-Arabic; therefore, they were excluded from the 
data analysis.

For construct validity, the EFA revealed six factors with 
Eigenvalues > 1; where only one factor exceeded 10% 
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variance (25.62%) and was presented before the inflection 
point (Fig. 1). As the three priori criteria were met, this 
result indicated a unidimensional structure of the tool. 
Table 3 shows the items factor loading for the one-factor 
solution and its average scores for each item. For factor 
loading, eight items scored below 0.50 (lowest = 0.34), 
while no items scored > 0.80 (highest = 0.72), which indi-
cated no item redundancy. The extraction component 

under the item average score showed only three items 
had scores below 0.50 (lowest = 0.33), expressing a strong 
distinct component. The unidimensional factor was ana-
lyzed with CFA and showed that all 25 items factor load-
ing was more than 0.40 (Fig. 2). Fit model of the CFA was 
acceptable [df = 275, χ2 = 588.98 (p < 0.001), χ2 / df = 2.14, 
CFI = 0.652, RMSEA = 0.091, and TLI = 0.620], which 
supported that the 25 items structure should be reserved.

Table 1  Participants’ characteristics

a  All data are expressed in frequency (percentage), except age and pain duration are expressed in mean ± standard deviation
b  Carpal tunnel syndrome, bone inflammation, biceps tendinitis, hand extensors reconstruction

Baseline (n = 139) Test–retest (n = 46) Responsiveness (n = 27)

Age (years)a 38.67 ± 13.04 34.35 ± 10.96 33.56 ± 11.73

Gender
  Male 87 (62.6%) 28 (60.9%) 16 (59.3%)

  Female 52 (37.4%) 18 (39.1%) 11 (40.7%)

Occupational Status
  Student 15 (10.8%) 8 (17.4%) 5 (18.5%)

  Employed 85 (61.2%) 28 (60.9%) 19 (70.4%)

  Non-employed 27 (19.4%) 8 (17.4%) 2 (7.4%)

  Retired 12 (8.6%) 2 (4.3%) 1 (3.7%)

Dominant hand
  Right 125 (89.9%) 42 (91.3%) 23 (85.2%)

  Left 14 (10.1%) 4 (8.7%) 4 (14.8%)

Pain duration (weeks) 47.81 ± 43.50 42.43 ± 58.43 41.43 ± 52.28

Diagnosis
  Shoulder 76 (54.6%) 20 (43.5%) 16 (59.3%)

    Adhesive capsulitis 15 (10.8) 6 (13.0) 1 (3.7)

    Impingement 21 (15.1) 7 (15.2) 7 (25.9)

    Rotator Cuff Syndrome 26 (18.7) 7 (15.2) 7 (25.9)

    Instability 14 (10.1) 0 1 (3.7)

  Elbow 16 (11.5%) 8 (17.4%) 3 (11.1%)

    Tendinitis 8 (5.8) 4 (8.7) 2 (7.4)

    Fractures 8 (5.8) 4 (8.7) 1 (3.7)

  Wrist & Hand 25 (18.0%) 12 (26.1%) 5 (18.5%)

    Fractures 19 (13.7) 11 (23.9) 5 (18.5)

    Trigger finger 6 (4.3) 1 (2.2) 0

  Multiple joints 15 (10.8%) 2 (4.3%) 1 (3.7%)

  Otherb 7 (5.0) 4 (8.7) 2 (7.4)

Chronicity
Acute (0–4 days) 32 (23.0%) 6 (13.0%) 10 (37.0%)

Sub-acute (5–14 days) 27 (19.4%) 13 (28.3%) 7 (25.9%)

Chronic (> 14 days) 80 (57.6%) 27 (58.7%) 10 (37.0%)

Work-related injury
Yes 9 (6.5%) 2 (4.3%) 1 (3.7%)

No 121 (87.1%) 41 (89.1%) 25 (92.6%)

Don’t Know 9 (6.5%) 3 (6.5%) 1 (3.7%)

Post-surgery
Yes 35 (25.2%) n/a 8 (29.6%)

No 104 (74.8%) 46 (100%) 19 (70.4%)
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Paired t-tests showed no significant difference between 
the ULFI-Ar testing and retesting scores (t = 0.695; 
p = 0.49). The test–retest reliability of the ULFI-Ar was 
excellent (ICC2,1 = 0.95) with an individual range of 95% 
CI = 0.90 – 0.97. The measurement error from the SEM 
and MDC90 were 4.43% and 10.34%, respectively.

The internal responsiveness of the ULFI-Ar as rep-
resented by the paired t-test resulted in significant 
difference between the baseline and responsiveness 
scores (t = 3.47; p = 0.002). The effect size was medium 
(Cohen’s d = 0.67; 95% CI = 1.08 – 1.06) and SRM was 
also medium (0.667; 95% CI = 0.24 – 0.98). The percent-
age difference between SRM and effect size for the same 
change measurement on the same participant was 1%. 
The external responsiveness was strongly correlated with 

the DASH-Arabic (r =—0.90). A negative strong correla-
tion was found between the ULFI-Ar and NPRS-Arabic 
(r =—0.75, p < 0.001).

Table 4 summarizes the psychometric characteristics of 
the three questionnaires including reliability, validity, and 
responsiveness.

Discussion
The psychometric properties testing demonstrated ade-
quate results that support the validity, reliability, and 
responsiveness of the ULFI-Ar. The construct validity 
of the ULFI-Ar in the current study was supported by 
the single-factor solution that emerged from the factor 
analysis. Although six factors had Eigenvalue > 1.0, only 
one factor accounted for > 10% of variance (29.4%). This 

Table 2  The scores of the questionnaires for the baseline, test–retest, and responsiveness

DASH Disabilities of Arm, Shoulder, and Hand, NPRS Numeric Pain Rating Scale, RR Response Rate, SD Standard Deviation, ULFI-Ar Upper Limb Functional Index-Arabic
a  Difference between baseline and test–retest
b  Difference between baseline and responsiveness

Baseline Test–retest Responsiveness

Questionnaires n (RR) Mean ± SD (range) n (RR) Mean ± SD (range) n (RR) Mean ± SD (range)

ULFI-Ar 139 (100%) 59.91 ± 18.9 (2–98) 46 (100%) 64.30 ± 21.41 (22–100)
(p = 0.49)a

27 (100%) 76.00 ± 19.49 (24–100)
(p = 0.002)b

DASH-Arabic 133 (95.7%) 27.33 ± 17.19 (0–74) 41 (95.4%) 25.75 ± 17.75 (0–73.33)
(p = 0.92)a

26 (96.3%) 18.12 ± 19.58 (0–91.38)
(p = 0.02)b

NPRS-Arabic 139 (100%) 4.6 ± 2.75 (0–10) 46 (100%) 3.3 ± 3.28 (0–10)
(p = 0.67)a

27 (100%) 2.9 ± 2.79 (0–8)
(p = 0.02)b

Fig. 1  Scree plot of the one factor of the upper limb functional index—Arabic
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result is in agreement with the studies of the English [31], 
Spanish [17], and Persian [23] versions. Conversely, the 
Turkish, Greek, and Urdu studies found that two fac-
tors showed variance > 10% from six to seven factors with 
Eigenvalues > 1.0 [20, 25, 26]. The Brazilian version used a 
parallel analysis as an alternative method and confirma-
tory factor analysis (CFA), which both extracted only one 
factor [24]. The other studies did not report factor analy-
sis results [18, 22]. The Italian version used a sample size 
lower than the required participants [17]. In the current 
study, there were 8 items that were scored below 0.50 in 
the factor loading compared with the Spanish [5 items] 
[17], Greek [5 items] [25] Urdu [7 items] [26], Turkish 
[9 items] [20], Persian [10 items] [23], and English ver-
sion [14 items] [31]. This finding suggests that reduction 
of the total number of items may reduce the respond-
ent burden and improve the tool practicality [16]. In our 
study, no items scored > 0.80 (highest = 0.72) which con-
firms no item redundancy. In the extraction component, 
only two items were below 0.50 (lowest = 0.34), suggest-
ing a strong distinct component for upper limb outcome 

measure. In our study, the CFA testing of the unidimen-
sional model of the ULFI-Ar showed a factor loading 
more than 0.40 for all the 25 items. This is in agreement 
with the Brazilian study [24]. However, in the current 
study, both the CFI (0.652) and TLI (0.620) were less than 
the recommended levels (> 0.090). These low values may 
be resolved by increasing the sample size to at least 200 
participants although a minimum of 100 participants 
was accepted for factor analysis [36]. The ULFI-Ar has 
a greater value of χ2 / df [2.14] and RMSEA [0.091] than 
the Brazilian version [1.75 and 0.063, respectively] [24]. 
However, ULFI-Ar demonstrated lower values of the CFI 
[0.652] and TLI [0.620] compared with the Brazilian ver-
sion [0.918 and 0.910, respectively] [24].

The high test–retest reliability of the ULFI-Ar 
(ICC2:1 = 0.95) supports the instrument’s stability. This 
is comparable with the English [ICC2:1 = 0.98] [31], 
Greek [ICC2:1 = 0.97] [25], Italian [ICC2:1 = 0.94] [21], 
Spanish [ICC2:1 = 0.93] [17], Persian [ICC2:1 = 0.93] 
[23], French-Canadian [ICC2:1 = 0.92] [19], Urdu 
[ICC2:1 = 0.91] [26], Korean [ICC2:1 = 0.90] [22], and 

Table 3  Factor analysis loading for the upper limb functional index – Arabic

a  Extraction methods by maximum likelihood extraction (MLE)

Item Factor loading Item 
average 
score a

1 I stay at home most of the time 0.340 0.344

2 I change position frequently for comfort 0.529 0.598

3 I avoid heavy jobs e.g. cleaning, lifting more than 5 kg or 10lbs, gardening, etc 0.431 0.655

4 I rest more often 0.514 0.538

5 I get others to do things for me 0.567 0.585

6 I have the pain / problem almost all the time 0.537 0.605

7 I have difficulty lifting and carrying (e.g. bags, shopping up to 5 kg or 10lbs) 0.580 0.618

8 My appetite is now different 0.429 0.542

9 My walking or normal recreation or sporting activity is affected 0.445 0.392

10 I have difficulty with normal home or family duties and chores 0.722 0.582

11 I sleep less well 0.472 0.493

12 I need assistance with personal care e.g. washing and hygiene 0.372 0.653

13 My regular daily activities (work, social contact) are affected 0.579 0.548

14 I am more irritable and / or bad tempered 0.462 0.587

15 I feel weaker and / or stiffer 0.630 0.598

16 My transport independence is affected (driving, public transport) 0.604 0.627

17 I have difficulty putting my arm into a shirt sleeves or need assistance dressing 0.566 0.682

18 I have difficulty writing or using a key board and / or ‘mouse’ 0.488 0.527

19 I am unable to do things at or above shoulder height 0.620 0.643

20 I have difficulty eating and / or using utensils (e.g. knife, fork, spoon, chop sticks) 0.503 0.652

21 I have difficulty holding and moving dense objects (e.g. mugs, jars, cans) 0.614 0.656

22 I tend to drop things and / or have minor accidents more frequently 0.520 0.568

23 I use the other arm more often 0.544 0.521

24 I have difficulty with buttons, keys, coins, taps / faucets, containers or screw-top lids 0.590 0.645

25 I’ve difficulty opening, holding, pushing or pressing (eg. triggers, levers, heavy doors …) 0.700 0.674
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Brazilian versions [ICC2:1 = 0.90] [24]; but higher than 
the Turkish version [ICC2:1 = 0.72] [20]. The authors of 
the Turkish version contributed the lower value of test–
retest reliability in their study to that all participants 
reported the ‘same’ on ‘global rating of change’ [20]. We 
do not agree with the authors, as reporting “the same” 

by the participants indicates that their status was sta-
ble, and consequently, the ICC value should be higher.

Measurement error and sensitivity determined from 
SEM and MDC90 were 4.43% and 10.34%, respectively. 
The small value of the SEM in this study suggests a good 
measure of precision [35]. This SEM is comparable to the 

Fig. 2  Confirmatory factor analysis and standardized factor loading values of the upper limb functional index—Arabic

Table 4  Methodological characteristics of, upper limb functional index-Arabic, disabilities of arm, shoulder, and hand, and numeric 
pain rating scale

DASH Disabilities of Arm, Shoulder, and Hand, ES Effect Size, ICC Intraclass Correlation Coefficient, MDC Minimal Detectable Change, n/a not applicable, NPRS Numeric 
Pain Rating Scale, r Pearson’s (r) correlation coefficient, SD Standard Deviation, SRM Standard Response Mean, SEM Standard Error of Measurement, ULFI-Ar Upper 
Limb Functional Index-Arabic

Outcome measure Reliability Responsiveness

Test–retest Error score Internal External

ICC2,1 SEM MDC90 SD ES SRM r

ULFI-Ar 0.95 4.43 10.34 18.90 0.67 0.67 0.90

DASH-Arabic 0.89 5.70 13.30 17.19 0.64 n/a 0.90

NPRS-Arabic 0.82 1.26 2.93 2.96 0.37 n/a 0.75
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Greek [3.34%] [25], English [3.41%] [31], Urdu [3.89%] 
[26], French-Canadian [4%] [18], Turkish [2.95%] [20], 
Persian [3.11%] [23], and Spanish [3.52%] [17]; but lower 
than the Brazilian version [6.11] [24]. The MDC90 in 
other versions were: 5.53% (Turkish) [20], 7.25% (Persian) 
[23], 7.79% (Greek [25], 7.93 (English) [31], 8.03% (Span-
ish) [17], 9.3% (French-Canadian) [19], 10.6% (Urdu) [26], 
12% (Italian) [21], and 14.26% (Brazilian) [24].

Internal responsiveness measured by Cohen’s d effect 
size (0.67) and SRM (0.67) was moderate. Our finding 
is similar to the French-Canadian version [d = 0.62, 
SRM = 0.88] [19] but lower than the Greek and Eng-
lish versions [d = 1.19 and 0.93, SRM = 1.31 and 1.33, 
respectively] [25, 31]. External responsiveness of the 
ULFI-Ar was strong as estimated by Pearson’s cor-
relation coefficients with the DASH-Arabic (r = 0.90) 
and the NPRS-Arabic (r = 0.75). In comparison, only 
the French-Canadian study (r =—0.64) investigated 
this type of responsiveness in relation to the DASH-
FC [19]. In both studies, the Arabic and French-Cana-
dian, the time interval between the two measurements 
ranged from 2 to 6  weeks and showed a significant 
difference between the baseline and responsiveness 
readings as detected by paired t-test. It is an optimal 
period for the clinician to detect the patients’ func-
tional status in a short time and to evaluate the inter-
vention outcome [19].

The main strength of this study is that we attempted 
to investigate all psychometric properties of the ULFI-
Ar.. Another strength is that our study recruited par-
ticipants with acute, subacute, and chronic conditions 
[17]. A limitation may be that sample recruitment was 
from one clinical setting. Although the standard Ara-
bic language was used in the translation of the ULFI, 
inclusion of Arabic participants other than Saudi could 
confirm conflicting findings. Moreover, sample size 
was not calculated for reliability and responsiveness 
although we tried to recruit more than the number of 
participants used in previous similar research. In addi-
tion, the current study did not include an assessment of 
the psychometric properties of the ULFI-Ar for patients 
undergoing other treatments than physical therapy, 
which in turn may limit the breadth of the study.

Conclusion
The study showed that the ULFI-Ar is a unidimen-
sional factor and has excellent test–retest reliability, and 
medium to strong responsiveness. The ULFI-Ar can 
be used as an appropriate outcome measure in clinical 
and research setting for Arabic speaking patients with 
UL-MSDs. Future research is recommended to assess 
the psychometric properties of the ULFI-Ar in patients 
undergoing treatments than physical therapy.
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