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Abstract Background The disabilities of arm, shoulder, and hand (DASH) questionnaire
addresses the patient’s disabilities and symptoms to evaluate the extent and the
impact of injuries in the patient’s daily-life activities. This study aims to develop a valid
and reliable adaptation of DASH into the Kurdish language and culture (DASH-KU).
Methods American Association of Orthopedic Surgeons Outcomes Committee
guideline was used for the cross-cultural adaptation of DASH to the Kurdish version.
This study was conducted at the Shahid Saifaddin consultation clinic in Sulaymaniyah,
Iraq between April and October 2022. A total of 300 participants, who were included in
the study using an available sampling method, completed the self-report DASH-KU
questionnaire during two consecutive assessments with a 24-hour interval.

Results The DASH-KU questionnaire demonstrated excellent internal consistency (Cron-
bach’s o =0.99) and test-retest reliability (intraclass correlation = 0.99). A strong correla-
tion between DASH-KU scores and the patient-rated wrist/hand evaluation tool (r=0.792)
supported its construct validity. Bland—-Altman plots showed good agreement between
assessments with no floor (3%) or ceiling (0%) effects. Factor analysis found the scale had

Keywords high adequacy (0.700) and significant sphericity (p < 0.001). The major factor explained
= upper limb 40% of variance with an eigenvalue of 13.14. Additionally, a five-item model explained
conditions 81.23% of DASH-KU variance, though responsiveness was suboptimal, possibly due to the
= reliability and validity short 24-hour interval between measurements.
= patient-reported Conclusion Our results demonstrate that DASH-KU has excellent reliability and
outcome measures validity in identifying upper limb injuries, and the psychometric properties of DASH-
= self-report KU were similar to its original version.
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Cross-cultural Adaptation and Psychometric Evaluation of the Kurdish Version

Introduction

The global burden of upper extremity injuries has recently
faced an upward trend. Patient-oriented outcome measures
provide a better understanding of the patient’s overall
functional outcomes following musculoskeletal injuries.
Therefore, various subjective, patient-rated assessment tools
were developed in the evaluation of the upper extremity
injuries, including the patient-rated wrist/hand evaluation
(PRWHE) and the disabilities of arm, shoulder, and hand
(DASH) questionnaires.z‘4

Patient-reported outcome measures (PROMs) are ques-
tionnaires that allow patients to self-report their health
status and health-related quality of life. PROMs provide
important insights into patients’ perspectives on their func-
tional status and well-being. They complement clinical
measures by capturing aspects of health that can only be
assessed by the patients themselves.>®

The DASH questionnaire is a 30-item PROM developed by
the American Academy of Orthopaedic Surgeons and the
Institute for Work and Health. It evaluates disabilities and
symptoms related to upper extremity disorders. The DASH
assesses the extent to which injuries impact patients’ ability
to perform daily activities over the past week. It contains 21
physical function items, 6 symptom items, and 3 social role
items. DASH has demonstrated strong clinometric properties
and correlates well with the International Classification of
Functioning, Disability, and Health (ICF).7'8

Cross-cultural adaptation involves not just linguistic
translation but ensuring content validity and reliability is
maintained across different cultures and languages. Success-
ful cross-cultural adaptation has made the DASH a valuable
global PROM for upper extremity function. Validated trans-
lations are available in over 50 languages including Spanish,’
Nepali,'® Arabic,'! Afrikaans,'? and Brazilian Portuguese.'>

In this regard, Kc et al demonstrated that considerable
changes during the cross-cultural adaptation of the Nepali
version of DASH led to an excellent intraclass correlation
(ICC) and test-retest reliability.10 Lee et al introduced the
Korean version of DASH and reported an ICC of 0.91 and a
high internal consistency.'® In addition, the reliability and
validity of this scoring tool were also approved in the Greek
cross-cultural adaptation.’

Since this questionnaire is not available in the Kurdish
language, it was necessary to conduct this study with the aim
of creating a valid and reliable adaptation of the DASH
questionnaire for the Kurdistan language (DASH-KU).

Methods

Participants

Patients with various wrist/hand injuries were enrolled in
this cross-sectional study using an available sampling meth-
od. In this study, 300 subjects were consecutively recruited
from the Shahid Saifaddin consultation clinic in Sulayma-
niyah, Iraq, between April and October 2022. Inclusion
criteria were adult patients (over 18 years old) with any
wrist disability and at least primary education, and patients
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without cognitive, language, or visual impairment, and hav-
ing informed consent. The study excluded patients who
expressed regret for their participation and individuals
who did not fully complete the questionnaires.

Cross-cultural Adaptation of DASH to Kurdish
(DASH-KU)

American Association of Orthopedic Surgeons Outcomes
Committee guideline was used for the cross-cultural adap-
tation of the DASH score to the Kurdish language.'® This
guideline ensures standard translation by instructing on five
steps. A detailed explanation of each step is provided below.

Forward Translation

Two expert translators independently translated the DASH
questionnaire into the Kurdish language. The translated
drafts were compared, and any disagreements were resolved
by consulting a third translator. A uniform edited version of
the DASH-KU was prepared, and any discrepancies were
removed.

Back Translation

Two bilingual linguistics experts back-translated the DASH-
KU to English. Any inconsistencies, challenging points, and
vague phrases between the back-translated version of DASH-
KU and the original DASH questionnaire were addressed.

Cross-cultural Modifications

The phrases below were changed in the DASH questionnaire
due to cross-cultural discrepancies. The phrase “no matter
which hand is used” was confusing to test subjects, and
therefore, this phrase was verbally clarified for all partici-
pants. In item 7, doing heavy household chores, “washing
walls” was replaced by “rubbing walls” due to linguistic
differences. Kilogram is the standard weight measurement
unit in the Kurdistan region, and thus, 10 Ibs. was changed to
its equivalent, 5 kg, in item 11. Golf is not a common sport in
the Kurdistan region and was removed from the examples
provided in item 18. Due to cultural differences, item 21
which addresses sexual activities was considered optional.
Finally, the word “tingling” was replaced by the words
compatible with pins or needle due to having no exact
synonyms in the Kurdish language.

Expert Committee Review

An expert committee consisting of methodologists, trans-
lators, and linguistic experts re-evaluated the modified
DASH-KU questionnaire with the help of our research team
members and provided the final version of DASH-KU.

Pre-testing
Cognitive face-to-face interviews were conducted on ten
subjects to evaluate the self-report performance of the
DASH-KU questionnaire. The subjects were selected purpo-
sively to represent a diverse sample in terms of age, sex,
education level, and type of wrist/hand injury.

The interviewer asked probing questions after each item
on the DASH-KU to assess the subjects’ comprehension.



Cross-cultural Adaptation and Psychometric Evaluation of the Kurdish Version

Questions included “What did this question mean to you?,”
“Were the words clear and easy to understand?,” “Was the
intent of the question clear?,” “Did you find any part confus-
ing or ambiguous?”

Based on the subjects’ feedback, minor modifications
were made to improve clarity. The phrase “tingling (pins
and needles)” was revised to “numbness or tingling” for
better understanding. No major changes to content or struc-
ture were needed after pre-testing.

The interviews confirmed that the adapted DASH-KU was
easy to understand and covered relevant activities to assess
wrist/hand disability in the target population.

Psychometric Properties

Outcome Measures

Participants completed the self-report DASH-KU question-
naire two consecutive times within 24 hours. An interval of
24 hours was deemed appropriate due to the acute nature of
most wrist/hand injuries.

Due to the acute presentation of injuries in our sample, we
deemed 24 hours to be an appropriate compromise that
balanced feasibility with minimally confounding the meas-
urements by intervening treatments or a natural recovery
course over too long a period. Nonetheless, the potential for
this short interval to underestimate the questionnaire’s
ability to detect changes should be taken into consideration
when interpreting our responsiveness results. Further stud-
ies utilizing longer retest periods would help provide a more
robust evaluation of DASH-KU’s sensitivity to changes in
patients over time.

Statistics

A sample size of 60 patients was calculated to be enough for
this study according to the test-retest reliability of 0.90,
reported in a previous study,'® and considering a 20%
dropout rate (o of 5% and B of 10%).

Reliability

The reliability of the DASH-KU questionnaire was evaluated by
assessing Cronbach’s a, ICC, and kappa statistics. Cronbach’s
determines the internal consistency of the questionnaire, and
scores of 0.70 to 0.79, 0.80 to 0.89, and more than 90 were
defined as acceptable, good, and excellent, respectively. ICC
was used to evaluate test-retest reliability between the first
and second assessments of DASH-KU. An ICC of more than 0.75
was considered excellent. Kappa coefficients were also
assessed to indicate the extent of agreement between partic-
ipants’ answers in two instances. Kappa coefficients of more
than 0.90 were considered excellent.

Validity

The DASH-KU questionnaire’s validity was measured by
assessing the Pearson correlation coefficient of the DASH-
KU and PRWHE scores. Criterion validity was evaluated by
calculating the concordance correlation coefficient (CCC). In
addition, ceiling and floor effects were reported. Ceiling and
floor effects were considered as scores higher than the 90"
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percentile and lower than the 10 percentile of the total
possible score, respectively.

Moreover, we performed a factor analysis and rested the
Kaiser-Meyer-Olkin sample adequacy index. A value greater
than 0.60 was considered acceptable.” Sphericity was
assessed by Bartlett’s test. Finally, we conducted a principal
component analysis and designed a Cattell’s scree plot.

Responsiveness

Effect size, standardized response means (SRM), standard
error in measurement (SEM), minimal detectable change
(MDC) with a confidence interval of 95% (MDC95) and 90%
(MDC90) were measured to assess responsiveness. The effect
size and SRM were used to determine the ability of DASH-KU
to detect improvement rates following the treatments. SEM,
MDC95, and MDC90 were calculated to assess the ability of
DASH-KU to distinguish true changes in the clinical status of
a patient from an error in measurements during the follow-
up period. All analyses were performed in MedCalc statistical
software version 20.2.

Results

Descriptive Statistics

Three-hundred patients were included in our study. The
mean age of the participants was 45.18 +13.48 years old.
The population’s demographic composition was 45% from 18
to 44 years old, 39% from 45 to 59, and 16% from 59 to 65. The
majority of the included patients were females (67.67%),
urban residents (70%), nonsmokers (82.33%), and without an
academic-level education degree (88.67%; =Table 1). The

Table 1 Demographic characteristics of the included subjects

Variables Value (n=300)
Age (year)

Mean £+ SD 45.18 £13.48

18-44 135 (45.0)

45-59 117 (39.0)

59-65 48 (16.0)
Male: female (%) 32.33: 67.67
Educational status (n, %)

Nonacademic 266 (88.67)

Academic 34 (11.33)
Occupation (n, %)

Employed 183 (61.0)

Unemployed 117 (39.0)
Residency status (n, %)

Urban 210 (70.0)

Rural 90 (30.0)
Smoking status (n, %)

Smoker 53 (17.67)

Nonsmoker 247 (82.33)

Abbreviation: SD, standard deviation.
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Table 2 Clinical characteristics of included subjects

Variables Value (n=300)
Involved region side (n, %)
Right 167 (55.67)
Left 133 (44.33)
Involved region of body (n, %)
Shoulder 18 (6.0)
Arm 12 (4.0)
Elbow 21 (7.0)
Forearm 62 (20.67)
Wrist 132 (44.0)
Hand 55 (18.33)
Duration of presence of symptoms 15.69+7.10
(mean + SD; weeks)

Abbreviation: SD, standard deviation.

mean duration of symptoms was 15.69 4 7.10 weeks. The right
upper limb was more prevalently involved (55.67% compared
with 44.33%) and injuries had commonly occurred in the wrist
(44%), forearm (20.67%), and hand (18.33%; =Table 2). The
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mean total score of DASH was 31.404 12.31 in the first and
31.40+12.30 in the second assessment. The mean difference
in the time required to complete the form was 0.38 +-0.84
(=Table 3). The etiology of upper extremity injuries was carpal
tunnel syndrome (31%), radius fracture (20.67%), phalangeal
fracture (10%), scaphoid fracture (9%), trigger digits (8.33%),
frozen shoulder (6%), humerus fracture (4%), wrist tenosyno-
vitis (4%), tennis elbow (3.67%), and ulnar nerve entrapment at
elbow (3.33%; =Fig. 1).

Psychometric Properties of the DASH-KU
Questionnaire

Reliability
The analysis showed excellent internal consistency among
the first and second assessments of the DASH-KU question-
naire. The Cronbach’s « of the questionnaire was calculated
as 0.9995.

ICC of DASH-KU was 0.9995 (95% confidence interval [CI]:
0.9994-0.9996), representing excellent test-retest reliability.
In addition, kappa statistics of the score was 0.993 (95% CI:
0.987-0.999), demonstrating the questionnaire’s excellent
reliability.

Table 3 Total score of DASH scale in the first assessment and follow-up time

First assessment Second assessment Mean difference
DASH
Total score 31.40+12.31 31.40+12.30 —0.001+0.55
Time needed to complete (min) 7.35+0.87 6.97 +£1.03 0.38+0.84
PRWHE
Total score 43.16 £15.09 43.12+15.07 0.04+0.24
Time needed to complete (min) 3.624+0.81 3.374+0.68 0.254+0.68
Abbreviations: DASH, disabilities of arm, shoulder, and hand; PRWHE, patient-rated wrist/hand evaluation.
Diagnosis of included subjects
Carpal tunnel syndrome | 31
Radius fracture - ] 20.67
Phalangeal fracture {0 ] 10
Scaphoid fracture 1 9
Trigger digits {0 ] 8.33
Frozen shoulder {1 6
Humerus fracture {__ ] 4
Wrist tenosynovitis 1] 4
Tennis elbow {1 3.67
Ulnar nerve entrapment at elbow {0 ] 3.33
0 .'; 1I0 1I5 2I0 2I5 3l0 3I5
Percentage

Fig. 1 Diagnosis of the included patients. Data are presented as a percentage of patients.
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Fig. 2 Agreement between first and second measurements of disabilities of arm, shoulder, and hand (DASH). SD, standard deviation.

validity
Construct validity of the DASH-KU questionnaire was
assessed by evaluating the correlation of DASH-KU with
the PRWHE questionnaire. Results showed a high correlation
between the DASH-KU score and PRWHE (r=0.7921;
p <0.0001). In addition, the CCC of DASH-KU (0.9990, 95%
Cl: 0.9987-0.9992) demonstrated strong correlation and
validity. Bland-Altman plot showed good agreement be-
tween the two assessments of DASH-KU (=Fig. 2). No floor
(3%) nor ceiling effects (0%) were observed (~Table 4).
Factor analysis showed that the DASH-KU scale had a high
acceptable adequacy (adequacy index =0.700) and a signifi-
cant sphericity (p < 0.001; =Table 5 and ~Fig. 3). The analy-
sis showed a major factor that accounted for 40% of the
observed variance with an eigenvalue of 13.14. In addition,
five items also explained 81.23% of the DASH-KU scale
variance (=Table 5).

Responsiveness

The effect size and SRM of DASH-KU were —0.00005 (95% CI:
—0.012-0.003) and 0.001 (95% CI: —0.122 to —0.220), respec-
tively. Since the follow-up period was 24 hours, a large effect
size and SRM were not expected. The ability to detect
changes was assessed by estimating SEM, MDCg, and
MDCgs. The DASH-KU scale’s SEM, MDC90, and MDC95
were 0.275, 0.640, and 1.255, respectively (~Table 4).

Table 4 Psychometric properties of the Kurdish version of DASH

Properties Value (95% Cl)
Reliability

Cronbach a 0.9995

ICC 0.9995 (0.9994-0.9996)

Kappa 0.993 (0.987-0.999)
Validity

Pearson Rho 0.7921

Ceiling effect 0%

Floor effect 3.0%

CCC

0.9990 (0.9987-0.9992)

Responsiveness

Effect size —0.00005 (—0.012 to 0.003)

SRM 0.001 (~0.122 to —0.220)
Ability to detect changes

SEM 0.275

MDC 90 0.640

MDC95 1.255

Abbreviations: CCC, concordance correlation coefficient; Cl, confidence
interval; DASH, disabilities of arm, shoulder, and hand; ICC, intraclass
correlation; MDC, minimal detectable change; SEM, standard error in

measurement; SRM, standardized response means.
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Table 5 Results of factor analysis

Component | Eigenvalues | % Variance | Cumulative %
1 13.143 43.81 43.81
2 4.155 13.85 57.66
3 3.241 10.802 68.462
4 2.198 7.326 75.788
5 1.632 5.441 81.229
6 1.145 3.818 85.046
7 0.893 2.975 88.022
8 0.712 2.374 90.395
9 0.558 1.86 92.256
10 0.487 1.624 93.88
11 0.438 1.46 95.339
12 0.26 0.866 96.205
13 0.223 0.744 96.95
14 0.197 0.657 97.607
15 0.142 0.475 98.082
16 0.121 0.402 98.484
17 0.108 0.359 98.843
18 0.089 0.296 99.139
19 0.064 0.214 99.352
20 0.057 0.19 99.542
21 0.036 0.121 99.663
22 0.028 0.092 99.756
23 0.025 0.082 99.838
24 0.014 0.047 99.886
25 0.012 0.041 99.927
26 0.009 0.03 99.957
27 0.007 0.022 99.979
28 0.003 0.009 99.988
29 0.002 0.007 99.995
30 0.001 0.005 100
Kaiser-Meyer-Olkin index=0.700

Bartlett’s test of sphericity =9302.143; p < 0.0001

Discussion

This cross-cultural adoption of DASH into the Kurdish lan-
guage showed that DASH-KU has excellent reliability, validi-
ty, and acceptable responsiveness in identifying upper limb
injuries. Our results demonstrated similar psychometric
properties for DASH-KU and its original version.

The reliability of DASH-KU in the present study was
excellent. Both internal consistency and test-retest reliabili-
ty of the DASH-KU was higher than 0.99. In line with this
study, Lee et al, by examining 161 patients, showed that the
ICC of the Korean version of DASH was 0.91 and its Cron-
bach’s o was 0.94.'® Also, Themistocleous et al reported a
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Cronbach’s o equal to 0.96 for the Greek version of DASH.'”
Kc et al demonstrated that the reliability of the Nepali
translation of DASH was at an excellent level (ICC=0.97
and a=0.92).1°

The construct validity of DASH-KU was compared with
PRWHE. A strong correlation between DASH-KU and PRWHE
was observed in this study (r=0.79). Other studies have
reported the construct validities of the translated versions of
DASH ranging from 0.52 t0 0.91.'%141%17-21 | ee et al showed
a moderate-to-high relationship between Korean DASH and
other tools.'* Also, Themistocleous et al stated that there is a
moderate relationship between the Greek DASH and the 36-
Item Short Form Survey questionnaire.'® In addition, Fayad
et al have reported that the correlation coefficient of the
French version of DASH with other tools such as visual analog
score, activities of daily living score, strength score, and
range of motion score varied between 0.52 and 0.78.%"

Cross-cultural adaptations are necessary to use a stan-
dardized tool in evaluating the patients, their recovery, and
the successfulness of treatments. Changes in the structure
and content of the questionnaire should accompany the
translation into other languages. Cross-cultural adaptation
is a standard method used in medical sciences for many
years. Various studies show that using this method not only
does not negatively affect the psychometric properties of
an instrument but is equally excellent in most cases.?>~4
For example, Themistocleous et al demonstrated that the
Greek DASH questionnaire has the same reliability and
validity as its English version.!> However, there are still
differences of opinion on the utilization of cross-cultural
adaptations, as some researchers believe that errors may
occur in the process of cross-cultural adoption. A system-
atic review examining the articles in 16 health literacy tools
showed that most of the included studies had methodolog-
ical flaws, did not follow all the steps of cross-cultural
adoption, and thus, most included studies were rated as
low-quality.?

The ability of a questionnaire to detect clinically impor-
tant changes among the studied patients is evaluated by its
responsiveness. Two main values of effect size and SRM are
reported as the main parameters for assessing responsive-
ness. Our results showed a small effect size and SRM since
patients were followed for only 24 hours, which is a short
time interval to observe any recoveries in patients. Thus, a
large effect size was not to be expected in this study for the
responsivity of the questionnaire. However, many studies
have shown that the translated versions of DASH accurately
detect clinically important changes.'®2%27 For example, Lee
et al reported acceptable responsiveness for Nepali DASH,'8
and Farzad et al concluded that the tool is highly responsive
in hand injuries (effect size = 1.65).28 Therefore, the 24-hour
time interval in our study to retest each participant limited
the evaluation of responsiveness.

Identification of the condition and outcome of the treat-
ment has yet to be investigated in cross-cultural adoption
studies. Although responsiveness is examined in some stud-
ies, statistical indicators such as sensitivity, specificity, and
the area under the curve provide more informative data. It is
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Fig. 3 The scree plot of disabilities of arm, shoulder, and hand score.

worth mentioning that psychometric properties are not
representative of the diagnostic performance of the utilized
tool, and tools with acceptable psychometric properties do
not necessarily have high sensitivity and specificity. For
example, Moraes et al reported that the DASH score has
80% sensitivity and 60.3% specificity in identifying cases.?’
Therefore, assessing the diagnostic accuracy of tools in cross-
cultural adaptations is suggested.

While the reliability and validity of DASH-KU were com-
parable or higher than other translated versions, some minor
differences were observed. The higher reliability and validity
in DASH-KU could be due to cultural and linguistic character-
istics specific to the Kurdish language and population stud-
ied that better preserved the original meaning and
interpretation of items. Alternatively, variations in sample
characteristics, study protocols, and data collection methods
between studies may contribute to disparities in reliability
estimates. A more standardized approach across validation
studies could help control for these potential confounding
factors. Also, this study had some limitations. The short 24-
hour follow-up period. Data was also only collected at one
center, limiting generalizability. Further research with lon-
ger follow-ups could strengthen validation of the DASH-KU'’s
measurement properties.

Conclusion

In this study, we sought to validate the Kurdish version of the
DASH questionnaire (DASH-KU) for use in evaluating upper
limb injuries among Kurdish patients. Our findings demon-
strate that the DASH-KU performs remarkably similar to the
original English version, with results comparing favorably in
terms of reliability, validity, and ability to detect change over
time. Specifically, our analyses revealed strong internal
consistency, test-retest reliability, and construct validity
for the translated measure. These robust psychometric prop-
erties provide clinicians and researchers confident use of the

DASH-KU to accurately assess patient-reported functional
status and outcomes. With its demonstrated measurement
qualities, the DASH-KU represents a valid cross-cultural
adaptation that will allow improved musculoskeletal care
and outcome monitoring for Kurdish-speaking populations
suffering from various upper limb conditions.
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