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Abstract
Objective
To adapt and validate the Hungarian version of the DASH and the shorter QuickDASH Outcome Measures and to
establish their validity in patients with systemic sclerosis (SSc).

Methods
The Hungarian adaptation of the questionnaires was performed using forward/backward translations, expert and lay
reviews. 128 patients completed the DASH, the Health Assessment Questionnaire (HAQ-DI), the Modified HAQ-DI for
patients with §Sc¢ (SSc-HAQ), and the Short Form Health Survey (SF-36) questionnaire. 76 patients participated in a
12-month follow-up examination. Sensitivity to change was estimated using the standardized response mean (SRM).

Results
Cronbach alpha in the DASH sections were between 0.94-0.97. The intraclass correlation coefficient for the test-retest
reliability of DASH was 0.89. DASH scores showed a correlation with both SSc-HAQ and the physical dimensions of the
SF-36 (Spearman’s rho: 0.89, -0.77 and -0.42, respectively). The SRM of DASH was 0.64 among the scleroderma patients
with worsening HAQ-DI status.

Conclusions
The Hungarian version of the DASH and QuickDASH demonstrated equivalent reproducibility, internal consistency
and validity to the originals. The strong correlations of the DASH and QuickDASH with the HAQ-DI, and with the physical
dimensions of the SF-36 show that the disability of the patient with SSc is predominantly caused by the functional
impairment of the upper limb. Because both questionnaires were valuable tools for measuring upper extremity function and
Jjoint damage in SSc patients, we recommend the shorter and simpler QuickDASH for everyday clinical use.
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Introduction

Systemic sclerosis (SSc) is a connec-
tive tissue disease affecting the skin,
musculoskeletal system and internal
organs by vascular lesions and fibrotic
changes. End stage disease is character-
ized by obliterative vasculopathy and
atrophy of the involved organs. Muscu-
loskeletal manifestations of SSc include
arthralgia, arthritis, contractures and
deformations of both the small hand
and large joints (1). Muscle weakness,
soft tissue calcifications, fibrous teno-
synovitis, carpal tunnel syndrome, and
skin ulcers/scars also contribute to the
impaired function of the upper extremi-
ties. Hand functions are influenced both
by early phase digital skin thickening,
swelling, stiffness and late stage digital
skin tethering. The function of upper
limbs can also be affected by Raynaud’s
phenomenon, and polyneuropathy. The
restriction of upper limb movements
has serious impact on the daily activi-
ties and quality of life of these patients.
Musculoskeletal components are also
important in Medsger’s severity scale
MSS) (1, 2).

Health measurement scales are im-
portant tools to evaluate health status
and medical intervention, such as the
Disability of the Arm, Shoulder, and
Hand (DASH) and the shorter Quick-
DASH questionnaire devised for re-
gion specific measurement (3-6). There
are already some reliable and valid
quantitative measurements of hand de-
formity in scleroderma including the
Hand Mobility in Scleroderma Test
(HAMIS) (7, 8), Arthritis Hand Func-
tion Test (AHFT) (9) and the Hand An-
atomic Index (HAI) (10). All of them
need some simple equipment, and also
require some training in measurement
which complicates the daily routine.
At present, there are few reliable and
valid self-assessment questionnaires
for the evaluation of upper limb func-
tion (11-14). The Duru6z Hand Index
(12, 13) and the UK Scleroderma Func-
tional Score (UKFS) (14) seem to be
practical in everyday use with SSc pa-
tients. The Patient Rated Elbow Evalu-
ation (PREE) questionnaire (15) has
not yet been validated in patients with
SSc. The DASH Outcome Measure is
another self-administrated question-
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naire, which evaluates the functions of
the whole upper limb, and consequenc-
es regarding sleep and social activities.
The DASH was jointly developed by
the Institute for Work & Health and
the American Academy of Orthopae-
dic Surgeons (AAOS) (3). The DASH
is still more current than Duruéz Hand
Index or the UKFS, and has been trans-
lated into more than ten languages and
adapted in many countries (16-22), so
it can be easily used in international tri-
als. The DASH questionnaire has been
shown to be reliable and valid in many
upper limb surgical diseases (15, 18-20)
and in rheumatoid arthritis or psoriatic
arthritis (22, 23).

In this study, we first performed cross-
cultural adaptation of the DASH and
the QuickDASH into Hungarian. Our
further aim was to evaluate joint chang-
es, contractures and other scleroderma-
related musculoskeletal/skin involve-
ments of the upper limb in patients with
SSc. We found higher DASH scores
when arthralgia/arthritis and/or joint
contractures of the upper limbs were
present in patients with SSc. We dem-
onstrated that contractures of the hands
and mainly contractures of the shoul-
ders cause severe disability and inabil-
ity to perform the tasks of daily living
in these patients.

Patients and methods

Patients

One hundred and twenty-eight consec-
utive patients with SSc (Table 1) were
enrolled in this study from December
2005 to June 2006 at the University of
Pécs, Hungary, Department of Immu-
nology and Rheumatology. Every pa-
tient fulfilled the criteria proposed by
LeRoy and Medsger for SSc classifica-
tion with diffuse or limited cutaneous
involvement (24).

The local Ethical Committee author-
ized the validation process and all pa-
tients agreed to participate.

DASH

The main part of the DASH, called “the
DASH disability-symptom” (DASH-
DS) contains 30 questions: 21 about
the degree of difficulty in performing
various physical activities, 5 regarding
severity of symptoms of pain, tingling,
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weakness and stiffness, and 4 dealing
with problems affecting social activities,
work and sleep, and with psychological
impact. The DASH also contains two
optional 4-item parts concerning abil-
ity to work (DASH-W) and ability to
perform sports, or play musical instru-
ments (DASH-SM). Each item has 5 re-
sponse choices (1-5) ranging from “no
difficulty” or “no symptom” to “unable
to perform the activity” or “very severe
symptom”. The scores for all items are
used to calculate final score ranging
from O (no disability) to 100 (severest
disability). If more than 10 percent of
the items are left blank, then that part of
the DASH is not calculated (3).

QuickDASH

QuickDASH contains only 11 items of
the DASH-DS but has the same option-
al modules intended to measure symp-
toms and functions in workers, sports-
men and artists who require a high de-
gree of physical performance (6, 21).

Cross-cultural adaptation

We used the forward/backward transla-
tion method (25) involving the follow-
ing steps: the original DASH was first
translated into Hungarian by three inde-
pendent Hungarian translators, one was
aware of the aim of the questionnaire
and two were not. These translations
were compared sentence by sentence,
and a common Hungarian version was
accepted. Next, two bilingual native
English speakers, who were unaware of
the required proprieties of the question-
naire, translated it back into English. A
final translation was performed during
a cognitive debriefing with experts and
patients (n=11). Our adaptation process
was accepted by the Institute for Work
& Health and the translation form can
be seen on their website (http://www.
dash.iwh.on.ca).

For validation of the DASH Hungarian
version, the following psychometric
properties were assessed.

Reliability

Reliability was investigated by analys-
ing internal consistency and reproduc-
ibility based on the test-retest method.
The DASH was given to 45 new con-
secutive SSc patients to complete at

the hospital. The same questionnaire
was mailed to the patients one and two
weeks later to complete at home and
return immediately.

Validity

Concurrent validity was assessed by
searching for correlations between the
different parts of the DASH and other
well known instruments. All patients had
a physical examination by a physician
and two physical therapists and had to
complete the Short Form Health Survey
(SF-36) questionnaire (26), a measure
of health related quality of life, and the
modified Health Assessment Question-
naire Disability Index (HAQ-DI) for
patients with SSc (SSc-HAQ) (27-29).
The SSc-HAQ is a functional assess-
ment instrument containing the original
HAQ and 5 visual analog scales (SSc-
VAS). These SSc-VAS scales help pa-
tient assessment of symptoms and prob-
lems related to Raynaud’s phenomenon,
digital ulcers, gastrointestinal tract and
lung involvement, and overall disease
severity. Moderate to high associations
were expected between DASH scores
and SF-36 physical dimension and be-
tween DASH scores and HAQ-DI, and
no associations were expected with SF-
36 emotional and mental items.

Upper limb range of motion, and HAI
(open hand span minus closed hand
span divided by the lateral height of
hand) for both hands were measured
for each patient. Modified Rodnan skin
score (MRSS) (30, 31) and muscular
and joint/tendon scores of MSS (1, 2)
were calculated.

Discriminant validity explores the abil-
ity of the questionnaire to discriminate
between groups of patients with differ-
ent symptom severity. First, the DASH
scores of 1cSSc and dcSSc patients
were compared, then all patients were
divided into groups based on presence/
absence of arthralgia/arthritis, or con-
tractures of the hands or shoulders.
Floor and ceiling effects were consid-
ered present if more than 15% of re-
spondents achieved the highest or low-
est possible score (32).

Sensitivity to change

From December 2006 to March 2007,
76 patients (67 female, 9 male, mean
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age 56.6x11.6 years, 50 patients with
1cSSc and 26 with dcSSc) filled out
the same questionnaires again after 12
months. Sensitivity to change was esti-
mated using the standardized response
mean (SRM, as the ratio of the mean to
the standard deviation of the change),
the effect size (ES, as the ratio of the
mean change to the standard deviation
of the first measure) and the respon-
siveness statistic (RS, as the ratio of the
mean change to the standard deviation
of change in patients that remain stable
over time) (33-39).

Statistical methods

A test of normality (Shapiro-Wilks test)
was performed to assess distribution
of the DASH and the Quick-DASH.
The interval measurements of DASH
related data were not normally distrib-
uted (33). Therefore, nonparametric
methods were used. Quantitative vari-
ables were described using means and
standard deviations (SD). Descriptive
statistics were expressed as median and
quartiles. Regarding reliability, internal
consistency was assessed by the use of
Cronbach’s alpha coefficient. Test-retest
reliability was assessed with the intra-
class correlation coefficient (ICC). A
value of 0.4 to 0.6 is considered “mod-
erate”, 0.6 to 0.8 “good”, and over 0.8
“excellent” agreement. (30). Structural
validity: To support the hypothesized
scale structure of the questionnaire a
principal component analysis with or-
thogonal (varimax) rotation was per-
formed to confirm the unidimensional-
ity of the Hungarian DASH-DS.
Spearman’s correlation coefficients
were calculated to estimate the concur-
rent validities of the parts of DASH
with HAI, HAQ-DI, SSc-HAQ and the
eight dimensions of SF-36.

The discriminating ability of the DASH
was examined comparing DASH in-
dexes of different groups using the
Mann-Whitney U-test.

To examine the sensitivity to change
(33-39) of the DASH using the changes
of HAQ-DI (here, these were calculat-
ed without corrections of aids and help-
ers), as an indicator of change in health
status, three subgroups were formed:
poorer health (worsened HAQ-DI), no
change (same HAQ-DI) and improved
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Table I. Demographic and disease data of 128 patients with systemic sclerosis (SSc).

1cSSc (n=87) dcSSc (n=41)
Gender (women/men) 82/5 34/17
Mean age +SD (years) 57.3+10.3 52.6 +13.7
Disease duration +SD 11.3+£7.9 9.7+84
ANA 70 (80%) 35 (85%)
Anti-Scl-70 22 (25%) 30 (73%)
Anti-centromere 18 (21%) 1 (2%)
Tender or swollen joints 34 (39%) 12 (29%)
Contractures in the hands 19 (22%) 22 (54%)
Contractures in the shoulders 17 (20%) 5 (12%)
Raynaud’ phenomenon 87 (100%) 41 (100%)
Digital ulcers 15 (17%) 12 (29%)

1cSSc: limited cutaneous Ssc; deSSc: diffuse cutaneous Ssc.

+SD: standard deviation

health (better HAQ-DI). Changes
between baseline and 12 months in
DASH and other measures were tested
with paired t tests in the three groups
of change in HAQ-DI. In each group
SRM, ES and RS values were also cal-
culated for the DASH and QuickDASH
scores and the dimensions of SF36.
SRM less than 0.5 considered to be in-
sensitive to change (38). ES above 0.8
is considered large and 0.5 to 0.8 cor-
respond to moderate (39).

Confidence intervals for the SRM and
ES values were calculated based on the

bootstrap estimation of their standard
deviation, obtained from the variation
of the SRM and ES values of 20.000
random resamples (Microsoft Excel).
Statistical analyses were made by SPSS
15.0 for Windows.

Results

Cross-cultural adaptation

The original and also the Hungarian
DASH and QuickDASH versions can
be seen on http://www.dash.iwh.on.ca.
Because of cross-cultural differences in
the 18th question (golf is hardly known

in Hungary), the expert team decided to
use both “golf” and “dusting a carpet”
which is a well known activity in the
country, and in the 19th item (frisbee is
uncommon in Hungary) using “playing
frisbee” and “throwing a beach-ball”
were accepted.

Twenty consecutive SSc patients (17 fe-
male, 3 male, mean age 56.0+8.7 (+SD)
years) were given the Hungarian DASH
Pre-final questionnaire for self-testing.
The time needed to fill out the whole
questionnaire varied between 7 and 14
minutes, the average time was 9 min 15s
+1 min 48s. No patients had difficulty
completing the DASH questionnaire.

Instruments and physical measures
Data of physical measurements, DASH,
SF-36 and SSc-HAQ, can be seen in
Table I and Table II.

One hundred cand twenty-eight pa-
tients completed all items or all but one
item of the DASH-DS test (26.5% of
the patients did not answer question
21 about sexual activities). The mean
age of the nonrespondent group (n=34)
was not significantly (z-test) higher
(58.2+12 years) than the mean age of
the respondent group (54.9+11 years)

Table II. Scores of Disabilities of the arm, shoulder, and hand questionnaire (DASH), QuickDASH, HAQ-DI , SSc-HAQ, dimensions of
36-item Short-Form Health Survey (SF-36) and Hand Anatomic Index (HAI) in a group of 128 patients with systemic sclerosis.

Instrument scale No. Median (quartiles) Range Floor and ceiling scores™
DASH-DS 128 31.3 (15.8;59.95) 0 -88.3 1 (0.8%)-0
QuickDASH-DS 128 34.0 (20.4;52.2) 0 -88.6 3 (23%)-0
DASH-W 48 25.0 (12.5;50.0) 0 -87.5 10 (20.8%) -0
DASH-SM 8 34.4 (12.5;75) 0 -938 2 (25.0%)-0
HAQ-DI 128 1.0 (0.38;1.63) 0 - 2.63 20 (15.6%)-0
SSc-HAQ 128 0.95 (0.43;1.42) 0 - 254 3 (28%)-0

Rodnan skin score 128 2.67 (1.33;4.33) 0 -27 16 (12.5%)-0

SF-36 PF 127 50.0 (30.0;65.0) 0 -100 4 (3.0%)— 1(0.8%)
SF-36 Role-Physical 128 0.0 (0.0;50.0) 0 -100 70 (54.7%) - 20 (15.6%)
SF-36 Bodily Pain 128 41.0 (41.0;62.0) 0 -100 7 (5.5%) - 12 ( 9.4%)
SF-36 General Health 127 30.0 (20.0;47.0) 0 -87 8 (6.3%)-0

SF-36 Vitality 127 45.0 (35.0;50.0) 0 -95 1 (0.8%)-0

SF-36 SF 128 75.0 (50.0;93.8) 0 -100 4 (3.1%) - 32 (25.0%)
SF-36 RE 127 33.3 (0.0;100.0) 0 -100 51 (40.2%) — 46 (36.2%)
SF-36 Mental Health 128 48.0 (40.0;68) 0 -100 2 (1.6%) -1 (0.8%)
VAS-pain 128 30.0 (5.0-50.0) 0 -100 26 (20.3%) -4 (3.1%)
VAS-Raynaud 128 0.95 (0.39;2.33) 0- 30 20 (15.6%)—7 (5.5%)
HAI on the right hand 126 2.13 (1.5;3.0) 0.04-12.25 -

“Floor: minimum health status score; ceiling: maximum health status score.

**No theoretical minimum and maximum value could be established in the case of HAL
DASH-DS: Disability/symptom scale of DASH; DASH-W: Work module of DASH; DASH-SM: Sport/music module of DASH; HAQ-DI: Health Assess-
ment Questionnaire Disability Index; SSc-HAQ: Modified HAQ for patients with SSc; SF-36-PF: Physical Functioning; SF-36-SF: Social Functioning;

SF-36-RE: Role-Emotional.
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who completed all the items. Females
were more frequent among the non-re-
spondents to question 21 (NS by Chi-
square test). Out of the 128 SSc pa-
tients 48 (37.5%) filled out the optional
Work module the DASH-W (34 of 87
(39.1%) patients with 1cSSC and 14 of
41 (34.1%) patients with dcSSc). The
patients who filled out the DASH-W
had better DASH-DS scores than those
who did not (p<0.05, by Mann-Whit-
ney U-test). Only 8 patients (6.3%)
filled out the optional DASH-SM.

Reliability

Out of 45 patients, there were 43 who
completed all three DASH question-
naires for the test-retest reliability.
Three repeated measures were per-
formed and the period between the two
consecutive tests was one week. The
ICC for DASH-DS was 0.89 (95%CI
0.82-0.93) and 0.87 (95%C10.79-0.92)
for Quick-DASH-DS. ICC for DASH-
W (n=9) and DASH-SM (n=6, only the
second and third measures were avail-
able for analysis) were 0.65 (95%CI
0.28-0.89) and 0.88 (95%C10.43-0.98),
respectively. All ICC values indicated
good reproducibility.

Internal consistency was assessed with
Cronbach’s alpha. The alpha coefficient
for the 30 items of DASH-DS was high
(0.969), because 93 patients completed
all 30 DASH-DS items. When alpha was
recalculated with each item deleted one
by one, the range was 0.967-0.969. Al-
pha coefficient of the 11 items used for
calculating QuickDASH-DS was 0.899
and ranged 0.884-0.902 with each item
deleted one by one. Alpha coefficients
for the four items in DASH-W and
DASH-SM were also high (0.942 and
0.968, respectively). When alpha was
recalculated with items deleted one by
one, the ranges were 0.906-0.945 and
0.941-0.985, respectively. No item was
found to change the internal consist-
ency substantially.

Structural validity

A principal component analysis was
performed to check the unidimension-
ality of the DASH-DS. The first factor
had an eigenvalue (i.e., amount of vari-
ation in the total sample accompanied to
that latent background parameter con-

sidered to be measured by our items) of
15.5, which contained 51.8 % of the to-
tal variance of the DASH-DS scores of
the patients. The unidimensionality was
found to be strong due to a substantial
difference between the first and second
factors (eigenvalue 2.5). The first fac-
tor loadings for each item (correlation
of the item with the factor score) were
higher than 0.4 (range: 0.43-0.87). As
one factor solution was used finally, no
rotation was necessary. The unidimen-
sionality of QuickDASH-DS compo-
nents were also confirmed by principal
component analysis. The first factor had
an eigenvalue of 5.7, which contained
51.7% of the total variance of patients’
QuickDASH-DS scores. The unidimen-
sionality was found to be strong as a re-
sult of a substantial difference between
the first and second factors (eigenvalue
1.5). The first factor loading for each
item was higher than 0.4 (range: 0.45-
0.86). The unidimensionality of DASH-
W was confirmed by the same approach.
The eigenvalue for first factor was 3.4,
which explained 85.7% of the total vari-
ance of the DASH-W items.

In addition, the unidimensionality of the
DASH-DS and the DASH-W (34 items)

was also confirmed by principal com-
ponent analysis. The eigenvalue of the
first factor was 18.8, which explained
the 55.2% of the total variance of the
combined score of the patients. All
combined items showed the correlation
with the first factor of at least 0.6 (range
0.60-0.88). The unidimensionality of
DASH-SM was also confirmed on the
available data of 8 responder patients.
The eigenvalue for first factor was 3.7,
which explained the 92.5% of the total
variance of the DASH-SM items.

Concurrent validity

The Spearman correlation coefficient
between all the DASH scores and
HAQ-DI with SF-36 dimensions, SSc-
HAQ (the HAQ-DI and the 5 VAS),
HAI of the right hand and the MSS
scores can be seen in Table III.

Discriminant validity

There was no significant difference
between groups of 1cSSc and dcSSc
patients neither in DASH scores, nor
in HAQ-DI, nor SSc-HAQ, nor Rod-
nan’s skin score. On the contrary, pa-
tients with hand and/or shoulder con-
tractures, or with symmetric tender or

Table III. Non parametric correlations between the scores of DASH and HAQ-DI question-
naires with dimensions of 36-item Short-Form Health Survey (SF-36), SSc-HAQ, Hand
Anatomic Index (HAI), Medsger’s severity scale’s (MSS) joint/tendon and muscle scores
in a group of 128 patients with systemic sclerosis.

Spearman’s correlation coefficients

Instrument No. DASH-DS DASH-W QuickDASH-DS HAQ-DI
DASH-DS 128 - 0.74 0.98 0.86
DASH-W 48 0.74 - 0.74 0.61
DASH-SM 8 0.71 0.71 0.71 0.64
QuickDASH-DS 128 0.98 0.74 - 0.83
SF-36 PF 128 -0.77 -0.66 -0.73 -0.69
SF-36 Role-Physical 128 -0.42 -0.59 -0.43 -0.31
SF-36 Role-Emotional 128 -0.27 -0.33 -0.26 -0.18
SF-36 Mental Health 128 -0.17 -0.31 -0.17 -0.16
VAS-Raynaud 128 0.39 0.41 0.40 0.34
'VAS-skin ulcers 128 0.34 0.36 0.35 0.30
VAS-all-SSc-symptom 128 0.68 0.64 0.68 0.56
SSc-HAQ global score 128 0.88 0.70 0.86 0.94
HAI on the right hand 128 -0.37 -0.19 -0.38 -0.35
MSS Joint/tendon 128 0.23 0.12 0.27 0.27
MSS Muscle score 128 0.37 0.42 0.40 0.29

DASH: Disabilities of the arm, shoulder, and hand questionnaire; DASH-DS: Disability/symptom
scale of DASH; DASH-W: Work module of DASH; DASH-SM: Sport/music module of DASH;
HAQ-DI: Health Assessment Questionnaire Disability Index; SSc-HAQ: Modified HAQ for patients

with SSc; SF-36-PF: Physical Functioning.
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swollen joints had significantly higher
DASH and QuickDASH scores com-
pared to cases without these abnormal-
ities (Table I'V).

Sensitivity to change

Based on changes of the HAQ-DI as
an anchor, the mean scores at baseline
and mean changes at 12 months of the
DASH and QuickDASH, and the di-
mensions of SF-36 can be seen in Table
V. Results of the sensitivity to change,
SRM, ES and RS values are also shown
in Table V.

Discussion

The Hungarian adaptation of the DASH
questionnaire was performed following
a systematic approach. (25) Consider-
ing the original text, some questions
needed adaptation to Hungarian condi-
tions. Similarly to other cross-cultural
adaptations in other languages (17-20)
the DASH Hungarian Version required
changes to the 18th and 19th items
(recreational activities).

Patients took a similar amount of time
to complete the DASH Hungarian Ver-
sion compared with that needed to com-
plete other versions (18-20). This indi-
cates that the questionnaire was easy to
understand. In the DASH-DS none of
the patients left more than three items
unanswered, and the unanswered ques-
tion was mainly the one concerning
sexual activity. Internal consistency of
the DASH items remained high during
trans-cultural adaptation similarly to
patients with other diseases involving
the upper extremities (18-21). Test-
retest reliability (18-22) was consid-
ered good and excellent independent
from the patients groups and trans-cul-
tural adaptation examined.

The mean value of the DASH-DS
scores of SSc patients was similar to
that of patients with rheumatoid arthri-
tis (22) and slightly poorer than that of
patients with psoriatic arthritis (23).
Less than half of the patients with SSc
completed the optional DASH-W and
fewer patients filled out the DASH-
SM, as in validation studies of Italian
and Japanese versions (18, 20, 21).
SSc is a severe progressive disease
which causes very early disability at
work and at playing sports or musical

The DASH questionnaire in systemic sclerosis / C. Varju et al.

Table I'V. Comparison of Disabilities of the arm, shoulder, and hand questionnaire (DASH)
scores in different subgroups of patients with systemic sclerosis.

No. Median, (quartiles) No. Median, (quartiles)  p-value™®

Patients without Patients with

hand contracture hand contracture
DASH-DS 87 29.1 (14.1-45.8) 41 40.0 (23.0-62.0) <0.05
Quick-DASH-DS 87 34.0 (18.1-50.0) 41 47.7 (28.3-64.8) <0.01
DASH-W 37 25.0 (0.0-50) 11 25.0 (12.5-62.5) NS
DASH-SM 4 15.6 (NA) 4 75.0 (NA) NS

Patients without
shoulder contracture

Patients with
shoulder contracture

DASH-DS 107 29.1 (14.1-45.6) 21 48.3 (36.2-70.7) <0.001
Quick-DASH-DS 107 34.0 (18.1-50) 21 54.5 (34.0-71.6) <0.01
DASH-W 47 25.0 (12.6-50) 1 NA -
DASH-SM 8 34.4 (6.3-75) 0 NA -
Patients without Patients with symmetric
arthralgia/arthritis tender and/or swollen joints
DASH-DS 82 27.1 (11.7-34.6) 46 45.7 (30.1-59.6)  <0.001
Quick-DASH-DS 82 27.2 (15.9-38.6) 46 50.0 (34.0-62.5)  <0.001
DASH-W 32 25.0 (0.0-40.6) 16 46.9 (25.0-50.0) <0.05
DASH-SM 7 31.2 (0.0-75) 1 NA -

*Mann-Whitney U-test

NA: insufficient amount of data for statistical reason; DASH-DS: Disability/symptom scale of DASH;
DASH-W: Work module of DASH; DASH-SM: Sport/music module of DASH.

instruments. The patients who filled
out the DASH-W had significantly bet-
ter DASH-DS scores.

The range of our DASH measures was
also displaced from the ceiling (15, 17,
18) in our SSc patients (Table II). Only
one patient had a DASH-DS score at
the top level (best score) and there was
no score at the bottom level (worst
score), which means that DASH-DS
can detect improvement or worsening
of the health status in most patients.
The subgroups of our SSc patients
could not be differentiated by DASH
scores or by the other functional or se-
verity tests. The patients with dcSSc
and with 1cSSc can have a very dif-
ferent physical status, hence the mean
scores of the functional tests were
similar. Patients with symmetric pain-
ful or swollen joints in the upper limbs
had significantly higher DASH-DS and
QuickDASH-DS scores compared to
cases without that abnormality (Table
V).

Patients with hand contractures had
significantly higher DASH-DS and
QuickDASH-DS scores than patients
without (Table 1V), though the corre-
lation between the DASH-DS and the
HAI was only moderate (Table III).
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Patients with a lower (< 2) HAI (with
severe hand contractures) could also be
differentiated using the DASH-DS from
patients with a higher (> 2) HAIL Simi-
larly, patients with contractures of the
shoulders had higher DASH-DS scores.
We demonstrate that contractures of the
hands and mainly contractures of the
shoulders cause severe disability in pa-
tients with SSc (Table 1V).

DASH-DS, QuickDASH-DS  and
DASH-W scores correlated with all
subscales of the SF-36. As in other vali-
dation studies (19-20), we observed the
strongest correlation with dimensions
of physical function and body pain, and
only a weak correlation with mental
health. The PREE questionnaire is sim-
ilar to the DASH. When PREE was ad-
ministered in patients following elbow
arthroplasties, also similar correlations
were recognized (15). DASH-DS and
QuickDASH-DS show equally strong
correlations as the dimensions of the
SF-36 as with the HAQ-DI.

With DASH-DS and QuickDASH-DS
the HAQ-DI had the strongest cor-
relation, as DASH is also a functional
assessment questionnaire and is in ad-
dition useful for assessing upper limb
function. The strong correlations of
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Table V. Sensitivity to change of the Disabilities of the arm, shoulder, and hand questionnaire (DASH) scores and dimensions of Short form

Health Survey (SF-36) in perceived HAQ-DI status over 12 months in a group of 76 patients with systemic sclerosis.

Poorer HAQ-DI (n=35)

No change in HAQ-DI (n=13)

Improved HAQ-DI (n=29)

Scale statistics 95% CI 95% CI 95% CI
DASH-Disability/symptom scale

Baseline mean score 32.7 (21.6) 25.4 (28.0) 37.0 (17.6)

12 month change 7.8 (12.3)%%%* (3.6t0 12.0) -1.5 (4.6) (-44t0 1.5) -3.3(13.5) (-84t0 1.9)
SRM 0.64 (0.58 t0 0.69) -0.32 (-0.51 t0 -0.13) -0.24 (-0.32t0-0.17)
ES 0.36 (0.32 to 0.40) -0.05 (-0.09 to -0.02) -0.19 (-0.25t0 -0.13)
RS 0.28 -0.12

DASH-Work Module

Baseline mean score 39.6 (23.6) 10.9 (15.6) 25.0 (24.5)

12 month change - 3.1 (3.6) n=4 (-8.9 t0 2.6) 2.5 (5.6) n=5 (-44t09.4) 0(17.7) n=5 (-21.9t0 21.9)
SRM -0.87 NA 0.45 NA 0.00 NA

ES -0.13 NA 0.16 NA 0.00 NA

RS -0.20 0.00
QuickDASH-Disability/symptom scale

Baseline mean score 36.2 (21.6) 28.6 (29.8) 39.3 (17.9)

12 month change 7.5 (12.1)%*%:* (3.3t0 11.7) -1.7 (5.7) (-5.3 t0 2.0) -3.9(14.4) (-9.4t0 1.5)
SRM 0.62 (0.56 to 0.68) -0.29 (-0.48 to -0.11) -0.27 (-0.35 t0 -0.20)
ES 0.35 (0.31 t0 0.39) -0.06 (-0.10 to -0.01) -0.22 (-0.28 to -0.16)
RS 0.25 -0.13

SF-36-Physical Functioning

Baseline mean score 48.1 (24.9) 56.3 (30.9) 48.1 (20.5)

12 month change 0.86 (23.5) (-7.2t0 8.9) 3.8 (16.8) (-6.9 to 14.4) -0.5 (23.0) (-9.3t08.2)
SRM 0.04 (-0.02 to 0.10) 0.22 (0.03 to 0.42) -0.02 (-0.10 to 0.05)
ES 0.03 (-0.02 to 0.09) 0.12 (0.02 to 0.22) -0.02 (-0.11 to 0.06)
RS 0.03 -0.02

SF-36-Role-Physical

Baseline mean score 30.0 (40.6) 58.3 (45.6) 29.3 (37.8)

12 month change 6.43 (33.4) (-15.9t0 17.3) -6.3 (45.4) (-35.1 to0 22.6) 6.9 (45.2) (-10.3to 24.1)
SRM 0.19 (0.13 t0 0.26) -0.14 (-0.36 to0 0.08) 0.15 (0.08 t0 0.23)
ES 0.16 (0.11 to 0.21) -0.14 (-0.35 t0 0.08) 0.18 (0.09 to 0.28)
RS 0.14 0.15

HAQ-DI: Health Assessment Questionnaire Disability Index; SF-36: Short form Health Survey questionnaire; SRM: standardized response mean; ES: effect
size; RS: responsiveness statistic. Baseline and 12 month change: values are mean (standard deviation); 12 month change: *p<0.05, **p<0.01, ***p<0.001
tested with paired z-test. For estimation of confidence intervals (CI) see Methods. 95% CI for SRM values were estimated using bootsrap resamples.

NA: insufficient data available for statistical reason.

the DASH with the HAQ-DI, and the
physical dimensions of SF-36 show
that the disability of the patients with
SSc is mainly caused by the functional
impairment of the upper limb. All VAS
answers of the SSCHAQ indicated sig-
nificant correlations with the DASH-DS
and QuickDASH-DS, the strongest were
seen in the answer to the question con-
cerning how overall scleroderma prob-
lems had interfered with patient’s activ-
ity during the last week. This indicates
that the disability of the upper limbs has
a very important role among the prob-
lems related to SSc. All VAS answers
correlated with similar or stronger asso-
ciation with the DASH-DS and Quick-
DASH-DS than with the HAQ-DIL.

Using HAQ-DI as an anchor, the sen-
sitivity to changes of DASH-DS and

QuickDASH-DS proved to be good in
the group of patients with worsening
disease, but did not show significant
changes among patients with improving
and unchanging status (Table V). Im-
provement of the patient’s health in SSc
could be due to components other than
upper limb function when appropriate
supportive therapeutic exercises and
rehabilitation are performed. We think
that further investigation is needed, us-
ing more anchors, to estimate appropri-
ately the sensitivity to change of DASH
in follow-up studies in SSc patients.

These correlations confirm the value of
the DASH Hungarian Version and dem-
onstrate its psychometric properties in
Hungarian patients with SSc. Mainly
the DASH-DS and the QuickDASH-
DS but also the DASH-W are able to
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differentiate between the severity lev-
els of functional impairment of patients
with SSc and may provide valid clini-
cal outcome measure in patients with
this disabling disorder.

The limitation of this present study is
that patients with SSc do not represent
the general population, though we have
started DASH evaluation in patients
with other connective tissue diseases
(29). The other problem is that the
DASH-SM could not be validated suc-
cessfully because the response rate of
the SSc patients was low.

DASH-DS and QuickDASH-DS in-
dicated similarly strong correlations
with all dimensions of the SF-36, with
all VAS questions of SSc-HAQ, as the
HAQ-DI. We demonstrated that simi-
larly to the HAQ-DI, the DASH-DS and



QuickDASH-DS are valid and sensitive
functional measurement tools which
are worth using for SSc patients when
the main purpose is upper limb status
follow-up. Scores of the shorter and
simpler QuickDASH showed the same
correlations as the DASH, so it seems
to be equally valid, and as sensitive as
the DASH. We emphasize that func-
tional impairment of the upper limbs
(which leads to very serious problems
in everyday life) can be considered one
of the main causes of disability related
to SSc.
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