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Abstract The aim of this study was to assess the reliability
and validity of the Turkish version of the Quick Disability
of the Arm, Shoulder, and Hand (Quick DASH) scale in
patients with carpal tunnel syndrome (CTS). Sixty nine
patients with idiopathic CTS were included. The Quick
DASH questionnaire consists of three subscales including
disability/symptom, and work and sports/performing arts.
Quick DASH was administered after translation process to
subjects twice a week for testing reliability. The validity
was based on correlating Quick DASH with the Boston
Questionnaire, visual analogue scale—pain (VAS-pain),
and pinch and grip strength tests. Reliability of the Turkish
version of the Quick DASH scale was very good with high
internal consistency (Cronbach’s alpha 0.84 for disability/
symptom subscale, 0.937 for work subscale, and 0.926 for
sports/performing arts subscale) and test—retest reliability
(intraclass correlation coefficient 0.931 for disability/symptom
subscale, 0.925 for work subscale, and 0.779 for sports/
performing arts subscale). The disability/symptom subscale
had moderate correlations with the VAS-pain and grip strength
test and good correlation with the pinch strength test. The work
subscales had moderate correlations with VAS-pain, and pinch
and pinch grip strength tests. A high correlation was found
between the disability/symptom and work subscales with
Boston symptom severity and Boston functional status
subscores. The Turkish version of Quick DASH was reliable
and valid for evaluating symptoms and functional disability in
patients with CTS. Our results suggest that Quick DASH
could be preferred as it is a simple and easy scale to use.
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Introduction

Carpal tunnel syndrome (CTS) is one of the most common
entrapment neuropathies characterized by pain, numbness,
and tingling in the hands resulting in disability of the upper
extremity. The prevalence of this condition is 3-5.8%
among women and 0.6-2.1% among men in the general
population [1-4].

Several tools have been developed for the assessment
of upper extremity functions. These questionnaires are
joint specific, disease specific, or region specific [5—8]. In
clinical practice, the patients’ assessment of their symp-
toms, quality of life, and functional capacity became more
important in clinical practice [9, 10]. Thereby, patient-
oriented outcome measures are recommended rather than
physician-based measurements in clinical research [10, 11].

There was no standardized measurement to assess the
severity, functional capacity, and treatment outcomes of
CTS until Levine et al. developed a self-assessment
disease-specific questionnaire [2, 5]. Also, the scale of
Disability of the Arm, Shoulder, and Hand (DASH) is a
self-administered, region-specific tool which was developed
for evaluating the health status of the patients with upper
extremity disorders and has been validated in several
languages [6, 8, 12-21]. The DASH was found to be a
reliable outcome instrument in CTS [22]. Shorter question-
naires are well accepted as they are easy to understand and
can be quickly completed by the patients and with less
burden for the physicians scoring the items. With this
respect, the DASH was shortened to develop the 11-item
Quick Disability of the Arm, Shoulder, and Hand question-
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naire (Quick DASH). It has been developed to measure
physical function and symptoms in patients with upper
extremity disorders [23]. Recently, the validity and reliability
of Japanese and French versions of Quick DASH were
reported [6, 24].

The aim of this study was to assess the reliability and
validity of the Turkish version of Quick DASH scale in
patients with CTS.

Materials and methods

The Quick Disability of the Arm, Shoulder, and Hand
questionnaire

The DASH questionnaire is a region-specific, self-report
scale to evaluate health status of upper extremity disabil-
ities. It has been shown to be reliable and valid in different
languages [6, 8, 12-21]. The questionnaire includes a
30-item disability/symptom scale: function (21 items),
symptom severity (six items), and psychological factors
(three items); and two optional scales: work (four items)
and sports/performing arts (four items) [8, 22].

The Quick DASH is a shortened version of DASH to
measure physical function and symptoms in patients with
musculoskeletal disorders of the upper limb. The question-
naire consists of a disability/symptom scale (11 items) and
two optional scales: work (four items) and sports/
performing arts (four items). In disability/symptom scale,
each item asks about the severity of pain, activity-related
pain, tingling, weakness and stiffness, difficulty in
performing physical activities because of upper extremity
problem, effect of upper extremity problem on social
activities, work, and sleep. Two optional modules measure
the ability to work and the ability to perform sports and/or
play musical instruments. The answers are given based on a
one-to-five scale, and each question is scored between 1
and 5. The scores of three subscales of Quick DASH,
disability/symptom scale, work scale, and sports/
performing arts scale, all ranged between 0 (no disability)
and 100 (most severe disability) [6, 23]. The validity and
reliability of Japanese and French versions of Quick DASH
were reported [6, 24].

The adaptation process

The Quick DASH was adapted to the Turkish population
using recommended guidelines for cross-cultural adaptation
[25]. Three authors (one medical doctor, Nihal C; one
engineer, Ozgur D; and one English teacher, Bilge O),
whose native languages are Turkish, translated the index
into Turkish language. The translations were reviewed and
a synthesis of it was performed. Then it was translated back
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to English by one bilingual author (Sukran A) whose native
language was English. A committee (medical doctor,
translator, and English teacher) controlled the grammar of
the index and compared it with the original questionnaire.
The prefinal version was administered to 40 patients with
CTS attending to the outpatient clinic of physical medicine
and rehabilitation. The patients were interviewed to make a
decision if all items were easily understood. Then the final
version was produced and aimed to evaluate the validity
and reliability in patients with CTS.

Patients and assessments

The Turkish version of Quick DASH was administered to
69 patients (62 female and seven male) with CTS. The
diagnosis of CTS was based on the physical examination
and electrophysiological studies. Patients with diabetes
mellitus, thyroid disease, rheumatoid arthritis, radiculop-
athy of cervical spine, pregnancy, cognitive impairment,
hand surgery within previous 3 months, and illiterate
patients were excluded. The sociodemographic character-
istics of the patients (age, sex, education, and occupation)
were recorded.

The Quick DASH was applied to subjects twice a week
for testing reliability. The validity was based on
performing additional tests including pain severity and
functional capacity. Pain severity in the last week was
assessed by using the visual analogue scale (VAS).
Functional capacity was evaluated with pinch and grip
strengths by using a Jamar hydraulic hand dynamometer
(200 1b, Sammons Preston, Inc.) and a pinch meter
(23 kg/50 1b, Sammons Preston, Inc.). To perform
construct validity, patients were also assessed by the
Boston questionnaire. It is a self-administered, disease-
specific scale that assesses the severity of symptoms and
functional status in patients with CTS [5]. Also, the
Turkish version of the Boston questionnaire was found to
be valid and reliable in CTS patients [11].

Signed written informed consent was obtained from all
patients. The human research ethics committee of the
School of Medicine of Ufuk University approved the study.

Statistical analysis

All statistical analyses were performed using SPSS version
16 for Windows computer software package. All data were
tested for normality using the Kolmogorov—Smirnov
statistic test.

Reliability

Reliability is defined as obtaining the same results on
successive administrations without a change in physical
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conditions. It is composed of reproducibility (test-retest
reliability) and internal consistency [9].

Test—retest reliability

Correlations of two successive administrations within a
week (2 or 3 days after the first administration) were
evaluated with the intraclass correlation coefficient (ICC)
with 95% confidence interval. It ranges between 0 and 1,
and the results over 0.70 were accepted as adequate for
reliability [26]. Test-retest reliability is assessed by com-
paring instrument scores at two time points, given that there
has been no change in condition between administrations
[27].

Internal consistency

Internal consistency determines the homogeneity of the
subscale, and it can also be described as intercorrelation of
the items in an instrument [9]. It was assessed by
Cronbach’s alpha and item total correlation. Cronbach’s
alpha coefficient ranges from 0 to 1. The closer values to 1
show a higher internal consistency of the instrument [28].

Construct validity

Construct validity is the level of availability to measure the
aim of the assessment. It was evaluated with Spearman
correlation coefficient. A value between 0 and 0.25 was
accepted as ‘no or poor’, 0.26-0.50 as ‘moderate’, 0.51—
0.75 as ‘good’, and 0.76—1.00 as ‘very good’ correlations
[11, 25].

Construct validity was evaluated with correlation
between the Boston questionnaire, pain severity with
VAS, and functional status including grip and pinch grip
strength tests. We chose more than one method to
evaluate both pain severity and functional capacity of
the patients with CTS to increase the methodologic value
of the study. We preferred the Boston questionnaire
because this questionnaire consists of two subscales
(symptom severity and functional status subscales). Both
the severity of symptoms and functional status of the
patients can be evaluated with this scale. Also, the
Turkish version of this scale is found to be reliable and
valid in patients with CTS [11].

Results

In adaptation process, the prefinal version was filled out by
40 patients, and they concluded that all items were easily
understandable. No difficulty in understanding and com-
pleting the questionnaire by patients was detected. Then we

administered the questionnaire to the patients without any
change.

Sixty nine patients (62 female and seven male) with a
mean age of 52.4+11.6 years with idiopathic CTS were
included in this study. The sociodemographic character-
istics and diagnoses of the patients are given in Table 1. All
patients easily completed the disability/symptom subscale.
The work subscale was filled out by 26 patients and sports/
performing arts subscale was filled out by five patients with
CTS.

Test—retest reliability

There was a very good reliability for disability/symptom
subscale, work subscale, and sport/performing arts subscale
of Quick DASH with a high ICC between the two time
points. The ICCs ranged from 0.77 to 0.93. The ICCs are
presented in Table 2.

Internal consistency

The Cronbach’s alpha values for Quick DASH disability/
symptom, Quick DASH work, and Quick DASH sport/
performing arts subscores were 0.84, 0.93, and 0.92,
respectively (Table 2).

Construct validity

The disability/symptom subscale had moderate correlations
with VAS-pain and grip strength (r=0.44, p=0.000;
r=—0.35, p=0.002) and good correlation with pinch
strength (r=—0.54, p=0.000). The work subscales had
moderate correlations with VAS-pain, and grip and pinch

Table 1 Sociodemographic characteristics of the patients with CTS

Variables Mean + SD; N (%)
Age (year) 52.43+11.63
Gender

Female 62 (88.9%)

Male 7 (10.1%)
Occupation

Housewife 46 (66.7%)

Officer 6 (8.7%)

Retired 10 (14.5%)

Employer 1 (1.4%)

Localization

Right hand 12 (17.4%)
Left hand 15 (21.7%)
Bilateral 42 (60.9%)

Disease duration (months) 49.78+57.44

SD standard deviation
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Table 2 Test-retest reliability scores and intraclass correlation coefficients

Quick DASH subscales Test (mean + SD)

Retest (mean + SD) ICC (95% CI)

Quick DASH disability/symptom 50.13£19.10
Quick DASH work 50.18+22.09
Quick DASH sport/performing arts 22.50+20.53

49.83+20.47 0.93 (0.89-0.95)
49.54+21.5 0.92 (0.88-0.95)
28.75+21.46 0.77 (-0.89-0.97)

DASH Disability of the Arm, Shoulder, and Hand; SD standard deviation; /CC intraclass correlation coefficient; CI confidence interval

strength (r=0.34, p=0.004; r=-0.36, p=0.002; and r=
—0.41, p=0.000). A high correlation was found between the
disability/symptom and work subscales with Boston symp-
tom severity subscores (r=0.68, p=0.000; r=0.63, p=
0.000) and Boston functional status subscores (r=0.77,
p=0.000; »=0.725, p=0.000).

No correlations were detected between Quick DASH
sport/performing arts subscores and pain severity, functional
status, and Boston questionnaire. Correlation coefficients are
presented in Table 3.

Discussion

There are many tools to assess CTS such as provocative
tests, hand grip—pinch grip strength tests, and nerve
conduction studies. But none of these methods exactly
measure the symptoms and related handicap and disabil-
ities in daily living activities. Also, the patients’ and
physicians’ assessment of disease and functional capacity
are mostly different from each other. Therefore, patients’
perceptions of his or her impairment are increasingly
being considered important, and self-administered ques-
tionnaires are recommended for the measurement [2, 10,
11, 29].

The Quick DASH is a self-assessment instrument that
can be administered in a short time without any burden on
patients and physicians [23, 30]. The reliability of Quick
DASH and DASH was found to be similar [31]. The
original Quick DASH has been shown to be reliable and
valid in patients with upper extremity disorders including
CTS [23].

One of the limitations of this study is the use of the
shorter version Quick DASH rather than the original
DASH, as there is no Turkish version of DASH. Another
limitation is the small sample size. Moreover, the optional
modules of the scale were filled out by a few patients. Only
five patients have completed the sports/performing arts
subscale. This shows us that the patients were not clear
about what “optional” subscale means. Twenty six patients
(six officers, one employer, and 19 housewives) have
completed the work subscale. In the instructions of the
Quick DASH, it was stated that the questions of work
module is about the ability to work including homemaking.
So, most of the housewives also completed the work
subscale of Quick DASH. Other housewives who did not
complete the subscale might have not understood it. The
reason of low numbers of patients who completed the work
subscales was also due to the low numbers of active
working patients (the total number of active working

Table 3 The correlation coefficients between the Quick DASH subscores, pain severity, functional capacity, and the Boston questionnaire

Quick DASH disability/symptom

Quick DASH work Quick DASH sport/performing arts

VAS 0.449*
0.000
Hand grip strength —0.359*
0.002
Pinch grip strength —0.544*
0.000
Boston symptom severity subscale 0.684*
0.000
Boston functional status subscale 0.772%*
0.000

0.341* —0.462
0.004 0.434
—0.362* 0.154
0.002 0.805
—-0.412* -0.359
0.000 0.553
0.635% 0.289
0.000 0.637
0.725% 0.359
0.000 0.553

£p<0.01

VAS visual analogue scale; DASH Disability of the Arm, Shoulder, and Hand
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patients were six officers and one employer). Also, another
limitation of this study is not to measure the completion
time of the Quick DASH.

The quality of a measurement is based on reliability,
validity, and ease of use [32]. The Quick DASH was
adapted to the Turkish population using recommended
guidelines [25]. Patients had no difficulty in completing the
questionnaire. We found good test—retest reliability with
high ICC for all three subscores (0.93, 0.92, and 0.77) of
two non-consecutive administrations. This was similar to
that found with the original DASH (ICC=0.96), the
German version (ICC=0.90), and the Swedish version
(ICC=0.92) of DASH [13, 15, 23]. Our results were
consistent with that of the original Quick DASH (ICC=
0.94) which was reported by Beaton et al. [23]. In the
French version of Quick DASH, a similar ICC of 0.94 in
patients with shoulder disorders was reported [24]. Our
findings support the results of Greenslade et al. in their
study who found high reliability in DASH with a
coefficient of 0.90 in patients with CTS [22]. Furthermore,
our ICC was higher than the Japanese version of Quick
DASH in upper extremity disorders including CTS [6].

This difference may be due to the administration of the
Turkish version within 2-3 days compared to the admin-
istration of Japanese version in 6—17 days. These results are
given in Table 4.

None of these studies evaluated the optional modules of
Quick DASH. Only Matheson et al. assessed the visual
analogue version of Quick DASH with the work compo-
nent and reported high test—retest reliability with 0.90 (with
work component) and 0.94 (without work component) ICC
scores, which were consistent with our data [33] (Table 4).

A higher internal consistency with Cronbach’s alphas
0.97 and 0.94 was found in the original DASH and the
original Quick DASH [23]. Similarly, high internal consis-
tency with Cronbach’s alpha coefficients 0.88 and 0.89 of
Quick DASH disability/symptom subscale in Japanese and
French versions was reported [6, 24]. Consistent with these
findings, in our study, the Cronbach’s alphas for disability/
symptom, work, and sports/performing arts subscales were
0.84, 0.93, and 0.92, respectively. This indicates that the
Turkish version of the Quick DASH has high internal
consistency reliability for all items of the questionnaire.
These results are shown in Table 4.

Table 4 Comparison of the reliability and validity of Quick DASH in different languages

ICC (95% CI)

Cronbach’s alpha Construct validity

Turkish version of Quick DASH
disability/symptom

0.93 (0.89-0.95)

Turkish version of Quick
DASH work

0.92 (0.88-0.95)

Turkish version of Quick DASH
sport/performing arts

0.77 (~0.89-0.97)

Original Quick DASH disability/symptom
Beaton et al. [23]

French version of Quick DASH 0.94
disability/symptom Fayad et al. [24]

Japanese version of Quick DASH
disability/symptom Imaeda et al. [6]

>0.94

0.82 (0.69-0.90)

Visual analogue version of Quick DASH
disability/symptom without work component

Visual analogue version of Quick DASH
disability/symptom with work component
Matheson et al. [34]

0.90 (0.81-0.95)

0.94 (0.89-0.97)

0.84 0.449, with pain severity

—0.359, with hand grip strength

—0.544, with pinch grip strength

0.684, with Boston symptom severity subscale

0.772, with Boston functional status subscale
0.93 0.341, with pain severity

—0.362, with hand grip strength

—0.412, with pinch grip strength

0.635, with Boston symptom severity subscale

0.725, with Boston functional status subscale
0.92 —0.462, with pain severity

0.154, with hand grip strength

—0.359, with pinch grip strength

0.289, with Boston symptom severity subscale

0.359, with Boston functional status subscale

>0.92 >0.64, with pain severity
0.89 >0.57, with pain severity
0.88 0.52, with pain severity

—0.29 to —0.73, with SF-36

DASH Disability of the Arm, Shoulder, and Hand; /CC intraclass correlation coefficient; C/ confidence interval
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A correlation between original Quick DASH and DASH
was reported by Beaton et al. [23]. In the Japanese version of
Quick DASH, a moderate correlation was found between
Quick DASH disability/symptom score and VAS-pain [6]. In
the French version, Fayad et al. reported good correlation
between Quick DASH disability/symptom score and pain
severity at rest and during activities in patients with shoulder
disorders [24]. In this study, validity was based on
correlations between the three scores of Quick DASH and
VAS-pain, grip strength, and pinch strength tests. We
observed moderate correlations between disability/symptom
subscale with VAS-pain and grip strength test and good
correlation with pinch strength test. The work subscales had
moderate correlations with VAS-pain, and grip and pinch
strength tests. Our findings were consistent with the Japanese
and French versions of Quick DASH [6, 24]. These findings
are given in Table 4. In the original version of the Boston
questionnaire, moderate and good correlations were reported
with pinch and grip strength tests [5]. Sezgin et al. also
determined similar correlations between both scales of the
Turkish version of the Boston questionnaire with VAS-pain
and grip strength and pinch strength [11].

Fan et al. evaluated the correlation between Quick
DASH and Short Form-12 (SF-12) and reported moderate
correlation among workers with neck or upper extremity
musculoskeletal disorders [34]. In the Japanese version of
Quick DASH, a strong correlation was shown between
Quick DASH disability/symptom score and Short Form-
36 (SF-36) subscales (role of physical health, physical
functioning, and bodily pain) in patients with upper
extremity disorders [6] (Table 4). In the present study,
patients were also assessed by the Boston questionnaire.
The Boston questionnaire is a disease-specific, self-
administered measurement which was developed for the
assessment of symptom severity and functional status for
CTS by Levine et al. [5]. This questionnaire has been
translated into Turkish and was found to be reliable and
valid [11]. A high correlation was found between the
disability/symptom and work subscales with the Boston
symptom severity subscores and Boston functional status
subscores. These findings indicate that either Quick
DASH or Boston questionnaire can be used in patients
with CTS.

No correlations were detected between Quick DASH
sport/performing arts subscores and pain severity, functional
status, and Boston questionnaire, but these results did not
reach a level of significance. These findings can be explained
by that only a few patients filled out the Quick DASH sport/
performing arts subscale.

As a conclusion, the Turkish version of Quick DASH is
found to be reliable and valid in patients with CTS. The
strong correlations suggest that Quick DASH may be
preferred because it is easier to use.
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