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ABSTRACT

Background: 7he Work-Related Questionnaire for Upper Extremity Disorders (WORQ-UP) is a patient-reported
outcome measure to identify work-related limitations in individuals with upper extremity musculoskeletal disorders.
This study aims to adapt the WORQ-UP into Turkish and evaluate its validity and reliability. Methods: The Turkish
WORQ-UR along with the previously validated Turkish Quick Disabilities of the Arm, Shoulder, and Hand (Quick-
DASH), were administered to 136 patients at the Department of Orthopedics in Nigde Omer Halisdemir Education
and Training Hospital. The Quick-DASH evaluates upper extremity disorders by assessing physical function, pain, and
psychosocial impact. The Turkish WORQ-UP was administered twice within 7-14 days to determine test-retest reli-
ability. Reliability was evaluated using internal consistency measures and the intraclass correlation coefficient (ICC).
The Spearman correlation coefficient was calculated between the Turkish WORQ-UP and the Quick-DASH to assess
validity, and explanatory (EFA) and confirmatory factor analysis (CFA) was performed. Results: In the reliability
analysis, items 11, 12, 13, 15, and 16, which did not meet the criterion of item~total score correlation coefficient >30,
were excluded, resulting in a 12-item Turkish WORQ-UP with satisfactory validity and reliability outcomes. The
Cronbachs alpha and ICC were calculated as 0.895 and 0.879, respectively, while the SEM and MDC were de-
termined to be 0.93 and 1.85. In the EFA, the Kaiser-Meyer-Olkin measure (0.895) and Bartlett’s tests were both
significant (p < 0.001). Additionally, the CFA indicated an acceptable fit with two factors. The goodness of fit indices,
including x2/df = 2.09, CFI = 0.934, TLI = 0.918, and RMSEA = 0.08, confirmed the adequacy of the model. The
12-item Turkish WORQ-UP showed a significant and moderately strong correlation (r = 0.754; p < 0.001) with
Quick DASH. Conclusion: The Turkish version of WORQ-UP with 12 items had proper psychometric properties to

identify work-related limitations in individuals with upper extremity musculoskeletal disorders.

1. INTRODUCTION diverse industries [1]. These conditions have pro-
found personal and societal implications, including

Musculoskeletal disorders are highly prevalent in ~ limitations in daily activities, increased healthcare
Europe, ranking as the foremost occupational dis- expenses, income loss, and work disability. Com-
eases and affecting a significant workforce across  panies also grapple with adverse consequences such
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as decreased productivity and heightened absentee-
ism [2]. Upper-extremity musculoskeletal disorders
have emerged as a significant health concern
among the working population, with many cases
linked to occupational factors, both physical and
psychosocial [3]. Addressing and minimizing ex-
posure to these work-related factors could prevent
many disorders. Research on the epidemiology of
these disorders has identified various contributing
factors, with global prevalence rates ranging from
2% to 53% for point prevalence and 2% to 41% for
12-month prevalence [6]. In 2019, in France, over
80% of officially recognized occupational diseases
were upper-extremity musculoskeletal disorders,
totaling more than 40,500 cases. In England, a sig-
nificant portion of the population reported pain or
sensory symptoms in the upper extremities or neck,
with one-week prevalence rates of 24% for neck
pain, 36% for upper limb pain, and 27% for sensory
symptoms [7]. In Turkiye, the prevalence of muscu-
loskeletal pain is high among computer-using of-
fice workers, with 82.6% reporting pain in the past
12 months, particularly in the neck (32.7%), upper
limbs (25.3%) and lower back (24.7%) [8].

'The primary occupational factors contributing to
upper extremity musculoskeletal disorders include a
tast-paced work environment, repetitive motion pat-
terns, inadequate recovery time, lifting heavy loads,
engaging in forceful manual activities, maintaining
awkward postures for extended periods, exposure to
mechanical pressure, the use of vibrating hand tools,
and job-related stress [9-13]. These factors can lead
to persistent symptoms for patients, impacting their
ability to perform basic daily activities and poten-
tially resulting in job loss, symptoms of depression,
and disruptions within the family [14]. Prolonged
sickness absence is also associated with lower qual-
ity of life ratings over time, highlighting the impor-
tance of early intervention and considering the role
of work in the diagnosis and treatment of upper ex-
tremity disorders [15]. Therefore, the Work-Related
Questionnaire for Upper Extremity Disorders
(WORQ-UP), a patient-reported outcome meas-
ure (PROM), was developed in 2017 to assess the
work-related limitations faced by individuals with
upper extremity musculoskeletal disorders. The Dis-

abilities of the Arm, Shoulder, and Hand (DASH),

or quick DASH questionnaires, are frequently used
by clinicians and researchers to assess disability after
upper limb injuries. However, the DASH does not
include occupational impairments; it assesses gen-
eral upper limb function [16].

The 17-item WORQ-UP was developed in con-
sultation with patients from the target population
and experts in the field, including physiotherapists,
insurance physicians, occupational health physicians,
rehabilitation physicians, and orthopedic surgeons.
Its validity and reliability study was conducted with
patients with musculoskeletal disorders of the up-
per extremities attending an orthopedic outpatient
clinic at Amphia Hospital in the Netherlands. This
questionnaire is a standardized tool for document-
ing or eliciting work-related limitations in patients
with upper extremity conditions. It facilitates con-
sistent communication between healthcare profes-
sionals and allows the specific nature and extent of
the patient’s work-related limitations to be recorded
[17,18].

The WORQ-UP has demonstrated strong meas-
urement properties in terms of internal consistency
and a four-factor structure: exertion, dexterity, tools
and equipment, and mobility. The WORQ-UP can
be valuable in work-related rehabilitation scenarios
by assessing the degree and severity of a patient’s
work limitations. This information allows adjust-
ments to the patient’s treatment and rehabilitation
plan, ensuring a more patient-centered approach
[17, 18]. Therefore, this study aims to translate and
culturally adapt the WORQ-UP into Turkish and
to assess its validity and reliability in patients with
upper extremity musculoskeletal disorders.

2. METHODS
2.1. Study Design and Participants

'This observational measurement study adopted a
test-retest and validity design, following the guide-
lines outlined in the reporting of reliability and
agreement studies (GRRAS) and Consensus-based
standards for the selection of health measurement
instruments (COSMIN) [19, 20]. Written permis-
sion was obtained from the original developer of the

WORQ-UP for its translation into Turkish. Ethical
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approval was secured from the Health Sciences
Ethics Committee of Mugla Sitki Kocman Uni-
versity (Protocol No: 230152, Decision No: 3). The
study complied with the Declaration of Helsinki.
Participants were fully briefed on the study, and
those who volunteered to participate signed an in-
formed consent form.

The study was conducted on individuals seek-
ing treatment at the orthopedic outpatient clinic of
Nigde Omer Halisdemir Education and Research
Hospital in Turkiye between February 2024 and
April 2024.

The inclusion criteria were as follows:

- Aged between 18 and 65 years.

- Diagnosed with an upper extremity muscu-
loskeletal disorder.

- At least one year of experience in a job in-
volving the use of upper limbs/extremities
and currently employed.

- Proficient in Turkish with a minimum lit-
eracy level.

- Signed informed consent document.

The exclusion criteria were as follows:

- Diagnosed with cervical spine disease or
neurological disorders (e.g., multiple sclero-
sis, vestibular disorders, stroke).

- Previous upper extremity trauma (e.g., bone
fracture, surgery).

- Ongoing psychological problems such as de-
pression, anxiety, and bipolar disorders (in-
formation obtained from medical reports by
the orthopedic doctor).

2.2. Translation and Cultural Adaptation
of the WORQ-UP

'The standard “forward-backward” procedure out-
lined by Beaton was applied to translate the ques-
tionnaire from English to Turkish [21]. Two native
Turkish speakers (A.C.P and C.D), proficient in
English and familiar with the relevant test termi-
nology, translated the original English version into
Turkish. These translators collaborated to merge the

individual Turkish translations into a single version.
The resulting Turkish version was independently
translated back into English by two native English
translators (T.K. and E.K.) who were not associ-
ated with the study. A committee comprising four
translators and Turkish linguists compared the final
translation with the initial one, ensuring the equiv-
alence of the original and Turkish versions of the
WORQ-UP. Item 6, initially “Performing rapid and
repetitive arm movements (e.g., sorting the post or
doing assembly line work),” has been replaced with
“Performing rapid and repetitive arm movements
(e.g., placing products on shelves)”.

- Initem 16, initially, “Using heavy equipment
that causes vibration (e.g., a hammer drill or
demolition hammer)” was replaced with “Us-
ing heavy equipment that causes vibration
(e.g., a concrete breaker).”

Lastly, 20 healthy individuals were surveyed to
assess the clarity of the Turkish translation. After
completing the test, each participant was questioned
about difficulties in understanding. Their interpre-
tations of each item were documented, leading
to the creation of the final version of the Turkish
WORQ-UP. The subsequent phase involved inves-
tigating its validity and reliability.

2.3. Data Collection and Psychometric
Properties of the Turkish WORQ-UP

Data were collected through face-to-face inter-
views with 136 participants using a 17-item Turk-
ish WORQ-UP and an 11-item Quick-DASH. On
average, the entire data collection form took 10 to
15 minutes to complete. Patients completed the ques-
tionnaire themselves and then returned it to the coor-
dinator. The coordinator carefully checked for missing
items. If any items remained unanswered, the coordi-
nator asked the patient to complete them. Therefore,
no data were missing from the questionnaire.

'The Turkish WORQ-UPs reliability was gauged
through test-retest reliability and internal con-
sistency tests. To evaluate internal consistency,
Cronbach’s alpha was interpreted [22]. For the test-
retest reliability, a subset of 40 patients who initially
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completed the questionnaire were re-interviewed
within 7-14 days, and the Turkish WORQ-UP was
re-administered.

Criterion validity evaluates how well the cumula-
tive scores of a measurement align with the scores of
another measure, guided by theoretical assumptions
about the construct being assessed. In the original
study, the WORQ-UP demonstrated strong positive
correlations with the Quick DASH [17]. Therefore,
Quick DASH was utilized to affirm the construct
validity of the Turkish WORQ-UP. Our hypothesis
assumed a positive and significant correlation be-
tween the Turkish WORQ-UP and Quick DASH.
Subsequently, construct validity was investigated by
performing factor analysis to determine the items’
factor loadings and subgroups.

2.3.1. WORQ-UP

'The 17-item original version of the WORQ-UP
encompasses a range of work-related tasks that may
be impacted by musculoskeletal issues in the upper
extremities. These tasks are categorized into four
primary domains: exertion, dexterity, handling tools
and equipment, and mobility. Participants must as-
sess the difficulty they experience while performing
these work-related tasks due to complaints about
their upper extremities. Responses are rated on a
five-point Likert scale ranging from 1 (not at all)
to 5 (extremely/I can’t do this), with the option of
selecting 0 (not applicable) if a specific activity is
not relevant to their job. The WORQ-UP scoring
system ranges from 0 to 85 points. A lower score
indicates that the individual experiences fewer dif-
ficulties while working, whereas a higher score re-
flects increased difficulty encountered during work

[17,18].
2.3.2 Quick DASH

The DASH is a self-administered outcome in-
strument to measure upper-extremity disability and
symptoms. The Quick-DASH is a condensed ver-
sion of the original 30-item DASH questionnaire
comprising 11 items. It evaluates upper extremity
disorders by assessing physical function, pain, and

psychosocial impact. Scores on the Quick-DASH

range from 0 to 100, with lower scores indicating
lesser disability and higher scores indicating more
significant disability. Research has demonstrated
that the Quick-DASH maintains excellent reliabil-
ity and validity compared to the original 30-item
DASH while being convenient for respondents due
to its reduced length [23].

2.4. Sample Size and Statistical Analysis

In validation studies, international guidelines
recommend a respondent-item ratio of 5:1 to 10:1
(e.g., 50 participants for a 10-item survey), 15:1, or
30:1 when determining the sample size. The 5:1 or
10:1 ratio is commonly utilized [24]. Therefore, the
goal was to enroll a minimum of 85 and a maximum
of 170 participants for the 17-item WORQ-UP.

'The data were analyzed using SPSS version 22.0.
The normality of continuous variables was assessed
visually and analytically. Descriptive statistics were
used to present categorical variables as numbers (n)
and percentages (%), while continuous variables
were expressed as mean * standard deviation or
median (interquartile range). A significance level of
p < 0.05 was considered statistically significant.

Internal consistency and test-retest reliability
were examined to evaluate instrument reliability.
Cronbach’s alpha value higher than 0.70 [25] and
item-rest correlation higher than 0.30 [26] indicate
homogeneity and internal consistency. Test-retest re-
liability of the Turkish WORQ-UP was determined
using the intraclass correlation coefficient (ICC)
between the initial and subsequent evaluations. An
ICC ranging from 0.75 to 1 suggests excellent re-
liability, 0.4 to 0.75 indicates moderate reliability
and less than 0.4 indicates poor reliability [27].
Reproducibility was assessed using the measure-
ment of the standard error (SEM=SDV[1-ICC])
and Minimal Detectable Change (MDC = 1.96 x
SEM x square root of 2) [28].

Both construct and criterion validity were as-
sessed to evaluate instrument validity. Exploratory
Factor Analysis (EFA) and Confirmatory Factor
Analysis (CFA) were utilized for construct valid-
ity. A Kaiser-Meyer-Olkin (KIMO) value above 0.5
and a significant Bartlett’s test with a p-value below
0.05 were considered appropriate for factor analysis.
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Factor extraction was performed using maximum
likelihood extraction and Oblimin rotation. Criteria
such as Scree Plot inflection, Eigenvalue greater than
1.0, and variance exceeding 10% were used to deter-
mine factors [29]. In the subsequent stage, model fit
was evaluated through Confirmatory Factor Anal-
ysis (CFA) of the factors identified in EFA. CFA
was conducted using Jamovi Statistical Software
(Version 1.6.23.0). Various indices were examined
to assess model fit, including Chi-square statistics
(x2), root mean square error of approximation
(RMSEA), comparative fit index (CFI),and normed
fitindex(NFI)[30].Criterionvaliditywasdetermined
by calculating Spearman’s correlation coefficients
(r) between the total score of Turkish WORQ-
UP and the Quick DASH. Correlation coefficient
(r) values categorized as “weak” (.00-.19), “mild”
(.20-.39), “moderate” (.40-.59), “moderately strong”
(.60-.79), and “strong” (.80-1.0) relationships [31].

3. RESULTS
3.1. Characteristics of Participants

A total of 136 patients who met the inclusion
criteria were enrolled in the study. Most patients
(94.1%) were right dominant, and most participants
(52.9%) reported correct upper extremity disorders.
Among the participants, 72 (52.9%) had shoulder
injuries, 19 (14%) had elbow or forearm disor-
ders, and 45 (33.1%) had hand or wrist disorders.
'The mean and standard deviation of the Turkish
WORQ-UP total score were 36.1 (13.2), and for
the Quick DASH, they were 31.3 (8.7) (Table 1).

3.2. Initial Reliability and Validity Analysis
for 17-Item Turkish WORQ-UP

The test-retest analysis showed that the ICC
values for individual items of the 17-item Turkish
WORQ-UP ranged from 0.829 to 0.896, with a
total score ICC value of 0.864. These ICC values
indicate excellent test-retest reliability. The 17-item
Turkish WORQ-UP also demonstrated high inter-
nal consistency with a Cronbach’s alpha coefficient
of 0.864. Deleting items resulted in Cronbach’s al-
pha values ranging from 0.849 to 0.871, indicating

Table 1. Characteristics of participants (n = 136).

Median (IQR)
Age (years) 41.00 (25)
Gender n (%)
Female 64 (47.1%)
Male 72 (52.9%)
Dominant upper extremity 8 (5.9%)
Left 128 (94.1%)
Right
Affected upper extremity 64 (47.1%)
Left 72 (52.9%)
Right
Smoker 43 (31.6%)
Yes 93 (68.4%)
No

72 (52.9%)
19 (14%)
45 (33.1%)

Trauma Region

Shoulder or humerus disorders
Elbow or forearm disorders
Hand or wrist disorders

Mean (S.D.)
Turkish WORQ-UP (0-85) 36.1(13.2)
Quick DASH (0-100) 31.3(8.7)

IOR: Interquartile Range. SD: Standard Deviation.
WORQ-UP: The WOrk-Related Questionnaire for UPper ex-
tremity disorders. Quick DASH: Quick Disabilities of the Arm,
Shoulder, and Hand.

strong relationships among the questionnaire items.
However, items 11, 12, and 13 did not meet the
>0.30 criterion for item-rest correlations (Table 2).
These items were interpreted as being unrelated to
the questionnaire.

'The suitability of the data for factor analysis was
confirmed with a KMO value of 0.840 and Bart-
lett’s test of sphericity (2 = 1224.018, p < 0.001).
'The Principal Component Analysis for the 17-item
Turkish WORQ-UP revealed a four-factor so-
lution. The E.V. for the factors were as follows:
factor 1=6.00, factor 2=2.53, factor 3=1.77, and fac-
tor 4=1.25.The four factors accounted for 68.08% of
the total variance, with the first, second, third, and
fourth factors explaining 35.32%, 14.93%, 10.44%,
and 7.38% of the total variance, respectively. How-
ever, for these structures to be considered genuine
factors, they needed to meet the criteria of E.V.>
1.0, along with explaining > 10% of the variance.
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Table 2. Reliability Statistics of Turkish WORQ-UP.

Reliability Statistics of Turkish
WORQ-UP with 17-Item

Reliability Statistics of Turkish
WORQ-UP with 14-Item

Cronbach’s ¢ If item Cronbach’s ¢ If item
Item-rest correlation dropped Item-rest correlation dropped

Ttem1 0.687 0.849 0.740 0.859
Ttem2 0.669 0.849 0.697 0.861
Ttem3 0.608 0.852 0.635 0.864
Ttem4 0.498 0.857 0.519 0.870
Item5 0.627 0.851 0.668 0.862
Ttem6 0.618 0.852 0.650 0.864
Item?7 0.588 0.854 0.629 0.865
Ttem8 0.509 0.856 0.507 0.870
Item9 0.562 0.854 0.599 0.866
Item10 0.646 0.849 0.651 0.863
Ttem11 0.279 0.867 Ttem11 was deleted

Ttem12 0.295 0.866 Item12 was deleted

Ttem13 0.167 0.871 Ttem13 was deleted

Item14 0.426 0.860 0.411 0.874
Ttem15 0.320 0.867 0.287 0.885
Item16 0.374 0.862 0.278 0.881
Item17 0.507 0.856 0.458 0.873

*Values not meeting the item-rest correlation (<0.30) are shown in bold. WORQ-UP: The WOrk-Related Questionnaire for UPper

extremity disorders.

Therefore, the fourth factor, which explained only
7.38% of the total variance, was not accepted
(Table 2).

When examining the fit indices for the four-
factor solution in the CFA, the results did not show
acceptable outcomes. The ratio of chi-square to de-
grees of freedom (x2/df) yielded a value of 2.43,
below the threshold of 5, indicating a satisfactory
fit. However, other fit indices (RMSEA = 0.103,
CFI = 0.856, and TLI = 0.831) did not reach ac-
ceptable values. Upon removing items 11, 12,
and 13 with inappropriate item-rest correlation, the
CFA revealed acceptable values for the three-factor
structure of the 14-item Turkish WORQ-UP. The
CFA results for a 14-item, three-factor Turkish
WORQ-UP were y2/df = 2.12, RMSEA = 0.09,
CFI = 0.914, and TLI = 0.894. Upon reevaluating
the reliability and validity results for the 14-item

Turkish WORQ-UP, Cronbach’s alpha was 0.877,
and the test-retest ICC was 0.890. However, the
total-item correlation value for items 15 and 16 of
the 14-item Turkish WORQ-UP did not meet the

criterion of > 0.30.

3.3. Final Reliability and Validity Analysis
for 12-Item Turkish WORQ-UP

After removing items 11,12, 13, 15, and 16 from
the 17-item Turkish WORQ-UP, the 12-item
Turkish WORQ-UP demonstrated reliability. The
item-rest correlation coefficients of all items were
above 0.30. The Cronbach’s alpha, ICC, SEM, and
MDC values for the total score of the 12-item
Turkish WORQ-UP were 0.895, 0.901, 0.936, and
1.85, respectively. The outcomes of internal consist-
ency and homogeneity are outlined in Tables 3 and 4.
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The criterion validity of the 12-item Turkish
WORQ-UP was evaluated through correlation
analysis with Quick DASH, demonstrating a signif-
icant and moderately strong correlation (r = 0.754;
p < 0.001) between the two assessment tools, indi-
cating the criterion validity of the 12-item Turkish
WORQ-UP (Table 5).

The 12-item Turkish WORQ-UP showed a two-
factor structure in the EFA and explained 62.54% of
the total variance (Factor 1: E.V. = 1.74 and 47.91%;
Factor 2: E.V. = 1.74 and 14.57%) (Table 5). In the
EFA, the KMO measure (0.895) and Bartlett’s tests
were both significant (2= 904.551; p < 0.001). The

Table 3. Reliability Statistics of Turkish WORQ-UP with
12-Item.

Reliability Statistics of Turkish
WORQ-UP with 12-Item

Item-rest Cronbach’s a If
correlation item dropped
Ttem1 0.770 0.878
Ttem2 0.718 0.880
Ttem3 0.669 0.883
Ttem4 0.475 0.893
Ttem5 0.682 0.882
Ttem6 0.688 0.882
Item?7 0.672 0.883
Ttem8 0.535 0.890
Ttem9 0.662 0.883
Ttem10 0.623 0.887
Ttem11 0.459 0.893
Ttem12 0.392 0.898

WORQ-UP: The WOrk-Related Questionnaire for UPper

extremity disorders.

CFA results for a 12-item and two-factor Turkish
WORQ-UP were y2/df = 2.09, RMSEA = 0.08,
CFI = 0.934, and TLI = 0.918. According to the
CFA results, the excellent fit of the model con-
firmed the factor structures. The first factor (Items
1,2, 3, 4, and 5) was labeled as “function,” and the
second factor (Items 6,7,8,9,10,11,12) was labeled

as “dexterity”.
4. DISCUSSION

'This study aimed to translate and culturally adapt
the WORQ-UP into Turkish and evaluate its psy-
chometric properties. The results indicate that the
12-item Turkish WORQ-UP is a valid and reliable
tool for assessing work-related limitations in pa-
tients with upper extremity injuries. To date, only
a Persian version of the WORQ-UP has been de-
veloped, and the findings of this study have been
compared with the results of both the original
WORQ-UP [17, 18] and the Persian version [32].

In the current study, the mean total score of the
Turkish WORQ-UP was 36.1, and for the Quick
DASH, it was 31.3. Although no established cut-
off values exist for either questionnaire, scores ap-
proaching the total maximum suggest that patients
experience work-related limitations due to upper
extremity problems.

The KMO and Bartlett’s tests confirmed that
the sample size of the current study was adequate
for factor analysis. The Turkish WORQ-UP was
administered to 136 participants, compared to 150
in the original survey and 181 in the Persian ver-
sion [17, 32]. The original WORQ-UP demon-
strated a four-factor structure in EFA, with factors
labeled as effort, hand skills, tools and equipment,
and mobility. This four-factor structure was deemed

Table 4. Reliability and criterion validity results of the 12-item Turkish WORQ-UP.

12-Item Turkish Cronbach Test-retest reliability ICC Spearman Correlation with
WORQ-UP alfa (95 % CI) SEM MDC Quick DASH

Total Score 0.895 0.879 (0.790-0.888) 0.936 1.85 0.754

Factor 1 (function) 0.893 0.812 (0.765-0.855) 0.477  0.96

Factor 2 0.836 0.814 (0.722-0.868) 0.572 1.49

(dexterity)

WORQ-UP: The WOrk-Related Questionnaire for UPper extremity disorders. Quick DASH: Quick Disabilities of the Arm, Shoulder,
and Hand. SEM: Standard Error of Measurement. MDD: Minimal Detectable Change
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Table 5. Principal Component Analysis of 12-Item Turkish WORQ-UP.

Total Variance Explained
Initial Eigenvalues Extraction Sums of Squared Loadings
Component Total % of Variance Cumulative % Total % of Variance Cumulative %
1 5.757 47.971 47.971 5.757 47.971 47.971
2 1.749 14.577 62.548 1.749 14.577 62.548
3 .963 8.022 70.570
4 .683 5.690 76.261
5 .558 4.652 80.913
6 .529 4.407 85.319
7 435 3.621 88.941
8 352 2.936 91.876
9 319 2.660 94.536
10 267 2.228 96.764
11 .205 1.707 98.470
12 184 1.530 100.000

Extraction Method: Principal Components Analysis.

appropriate. However, although the initial 17-item
Turkish WORQ-UP also exhibited a four-factor
structure, it was ultimately reduced to three factors
because the fourth factor explained less than 10% of
the total variance. The remaining items revealed a
two-factor structure after excluding items 11,12,13,
15, and 16 due to reliability issues. The WORQ-UP
includes various activities requiring upper extremity
effort. The differences in results between the Turkish
version and the original may be attributed to the less
frequent performance of these five items in Turkey.
Accordingtothe COSMIN guidelines,aminimum
of 30 participants is recommended for investigating
test-retest reliability and measurement error [22].
Therefore, in this study, test-retest reliability was
assessed with 40 individuals. The original study ex-
amined test-retest reliability with 28 patients from
a sample group of 150 individuals [17]. It can be
concluded that the test-retest reliability analyses in
the current study were conducted with sufficient
participants. In the original study, the ICC value
for test-retest reliability of the WORQ-UP was re-
ported to be 0.88 (0.75 to 0.94) [17], and in the
Persian version, it was 0.85 (0.69 to 0.92) [32]. In
the present study, the ICC value for the 12-item

Turkish WORQ-UP was determined to be 0.87
(0.79-0.88). Consequently, it can be inferred that
the results are consistent with the original study and
the Persian version, suggesting that WORQ-UP ex-
hibits stability over time.

In the original study, although Cronbach’s alpha
value for the total score was not reported, it was
found to be 0.970 in the Persian version, while in
the current study, it was found to be 0.899 [32]. Ad-
ditionally, in the original study, Cronbach’s alpha
values for the subgroups were 0.88, 0.74, 0.87, and
0.66, respectively, whereas in the current study, they
were found to be 0.893 and 0.836 [17,18]. Consist-
ent with these studies, it can be observed that the
12-item Turkish WORQ-UP demonstrates inter-
nal consistency. Item-rest correlation coefficients,
another important reliability indicator, ranged from
0.484 to 0.710 for the 12-item Turkish WORQ-UP
[17,18]. The literature suggests that for Cronbach’s
alpha to be higher than 0.70 [25] and for the item-
rest correlation to be adequate, the minimum cor-
relation coeflicient required is 0.30 [26]. Therefore,
when the five items with inadequate item-rest corre-
lations were removed, the item homogeneity of the

12-item Turkish WORQ-UP was demonstrated. It
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was proven that all items were associated with the
questionnaire.

Although the criterion validity of WORQ-
UP was not investigated in the original study, the
current study, similar to the Persian version, ex-
amined the relationship between Quick DASH
and WORQ-UP. A moderately strong correlation
(r = 0.754; p < 0.001) was found between Quick
DASH and WORQ-UP in the current study, simi-
lar to the Persian version (0.630; p < 0.001) [32].
Quick DASH is commonly used to assess activity
limitations following upper extremity injuries; how-
ever, it does not encompass specific activities like
WORQ-UP. Therefore, establishing the Turkish va-
lidity and reliability of WORQ-UP, which includes
more specific work-related activities, can be highly
beneficial for clinicians and researchers in this field
as an alternative to Quick DASH.

One strength of this study is the utilization
of CFA and the validation of the obtained fac-
tor structure. As emphasized in the original work,
WORQ-UP can assess the severity of work-related
limitations in vocational rehabilitation cases and
identify changes in work limitations over time. The
omission of this aspect from the current study is a
limitation. This limitation underscores the necessity
for future research to evaluate the sensitivity and
reproducibility of this PROM. Such investigations
would contribute to a more comprehensive under-
standing of the WORQ-UP’s utility in vocational
rehabilitation settings and its capacity to capture
changes in work-related limitations.

5. CONCLUSIONS

The 12-item Turkish version of WORQ-UP has
demonstrated suitable psychometric properties for
identifying work-related limitations in individu-
als with upper extremity musculoskeletal disorders.
WORQ-UP showed a significant and moderately
strong correlation with the Quick DASH, con-
firming its effectiveness in assessing work-related
limitations in patients with upper extremity injuries.
The total score or clinical subscores of WORQ-
UP can guide clinical decision-making and inter-
vention planning in occupational rehabilitation or
health. Further studies are needed to evaluate the

psychometric properties of WORQ-UP in other
health conditions, particularly in populations with
mental health issues or multiple comorbidities, and
in preventive activities.
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