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T
he Disabilities of the Arm, Shoulder and Hand (DASH) 
outcome measure and its shortened version (QuickDASH) are 
2 region-specific measures of disability and symptoms in people 
with musculoskeletal disorders of the upper limb.4,18 Both have 

been widely used and are available in di�erent language versions.6,34 
A prerequisite for meaningful use of such patient-reported outcome 
measures is the quality of their clinimetric properties. Strengths and

weaknesses of the DASH and Quick-
DASH have been well investigated by 
both classical test theory1,23 and Rasch 
analysis,12,13 but many di�erent approach-
es have been used to calculate the respon-
siveness of these measures, in particular 
the minimal clinically important di�er-
ence (MCID), also known as the mini-
mal important change, which focuses on 
within-person change over time.3,21 The 
MCID represents the smallest improve-
ment in score to reflect a change that is 
clinically meaningful for the patient.17 
The MCID threshold is very important in 
daily practice, where clinicians routinely 
compare, at the individual level, the cur-
rent and previous values of outcome mea-
sures of interest.39

Distribution- and anchor-based 
methods are the 2 general approaches 
that have been used to interpret score 
changes. However, each method has its 
shortcomings. The major disadvantage 
of distribution-based approaches is that 
they do not provide a good indication of 
the importance of the observed change 
and thus cannot give the MCID.10 Their 
main role lies in identifying the mini-
mum detectable change (MDC), that is, 
the smallest change in score that can be 
detected beyond random error.41 On the 

 T STUDY DESIGN: Prospective, single-group 
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clinically important di�erence (MCID) for the 
Disabilities of the Arm, Shoulder and Hand 
(DASH) outcome measure and its shortened 
version (QuickDASH) in patients with upper-limb 
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decision-making process.

 T METHODS: The DASH and QuickDASH were ad-
ministered to 255 patients (mean  SD age, 49  
15 years; 156 women) before and after a physical 
therapy program. The external anchor adminis-
tered after the program was a 7-point global rating 
of change scale.

 T RESULTS: The test-retest reliability of the DASH 
and QuickDASH was high (intraclass correlation 
coe�cient model 2,1 = 0.93 and 0.91, respectively; 
n = 30). The minimum detectable change at the 
90% confidence level was 10.81 points for the 

DASH and 12.85 points for the QuickDASH. After 
triangulation of these results with those of the 
mean-change approach and receiver-operating-
characteristic-curve analysis, the following MCID 
values were selected: 10.83 points for the DASH 
(sensitivity, 82%; specificity, 74%) and 15.91 points 
for the QuickDASH (sensitivity, 79%; specificity, 
75%). After treatment, the MCID threshold was 
reached/surpassed by 61% of subjects using the 
DASH and 57% using the QuickDASH.

 T CONCLUSION: The MCID values from this study 
for the DASH (10.83 points) and the QuickDASH 
(15.91 points) could represent the lower boundary 
for a range of MCID values (reasonably useful for 
di�erent populations and contextual characteris-
tics). The upper boundary may be represented by 
the 15 points for the DASH and 20 points for the 
QuickDASH proposed by the DASH website.  
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other hand, the accuracy of results of an-
chor-based methods, which can provide 
the MCID, depends among other things 
on the choice of the anchor,2 the defini-
tion of “minimal importance” on the 
anchor, and baseline values, type of pop-
ulation, and contextual characteristics.11

Because it is common for these di�er-
ent methods to yield di�erent threshold 
values, recent papers recommend that 
the MCID be based primarily on anchor-
based procedures,32 be higher than MDC 
values (the boundary of variability typi-
cally found in stable patients),32,41 and not 
be based on 1 study or 1 method only.40 
However, the studies calculating MCID 
through anchor-based approaches are 
limited for both the DASH2,3,9,24,25,35,36 
and QuickDASH.24,27,30,36 In addition, 
it appears that the best choice to deter-
mine MCID is to select a small range of 
threshold estimates after comparing and 
interpreting the information conveyed 
by multiple reference standards, calcu-
lated on the same sample.32,39,40 To date, 
such an approach has only recently been 
applied for the DASH in a study3 deal-
ing with soft tissue shoulder disorders. 
Therefore, further investigation of these 
outcome measures is needed to establish 
the stability of prior reports and to inves-
tigate MCID values in other cohorts, so 
as to provide useful insights about the 
magnitude of change in score that could 
be considered a clinically meaningful 
improvement.

The main aim of this study was to 
use both distribution- and anchor-based 
methods to triangulate on MCID val-
ues for the DASH and QuickDASH in a 
large sample of patients with upper-limb 
musculoskeletal disorders who were un-
dergoing physical therapy, to enhance 
confidence in interpreting their change 
scores for clinical decision making.

METHODS

Subjects

T
his prospective observational 
study was carried out at the Sal-
vatore Maugeri Foundation Sci-

entific Institute of Veruno, Italy in 266 
consecutive adult inpatients and outpa-
tients referred for an intensive upper-
limb physical therapy program. To be 
included, participants had to be adults 
over 18 years of age and to be su�ering 
from upper-limb musculoskeletal dis-
orders. Those who had severe cognitive 
or communication impairments, pain 
in the upper limb arising from other re-
gions (eg, the neck), a diagnosis of central 
nervous system or psychiatric disorders, 
and a history of tumor malignancy were 
excluded from the study. Prior to taking 
part in the study, all participants signed 
an informed consent form approved by 
the Ethics Committee of the hospital. Af-
ter excluding data from incomplete sur-
veys (n = 4) and patients lost to follow-up 
(n = 7), 255 patients remained as the fi-
nal study population. TABLE 1 provides de-
scriptive statistics for the cohort.

Assessment
Disabilities of the Arm, Shoulder and 
Hand  The DASH18 is a region-specific 
measure of disability and symptoms in 
people with any or multiple musculo-
skeletal disorders of the upper limb. The 
items inquire about (1) the degree of 
di�culty during the preceding week in 
performing various physical activities be-
cause of problems in a shoulder, arm, or 

hand (21 items); (2) the severity of each 
of the symptoms of pain, activity-related 
pain, tingling, weakness, and sti�ness (5 
items); and (3) the problem’s e�ect on 
social activities, work, and sleep, and its 
psychological impact (4 items). There are 
5 response options for each item, from 1 
(no di�culty to perform, no symptom, 
or no impact) to 5 (unable to do, very 
severe symptom, or high impact). The 
responses to the 30 items are summed to 
form a raw score that is then converted to 
a 0-to-100 scale with the following for-
mula: [(sum of score/n) – 1] × 25, where 
n is the number of completed responses. 
A higher score reflects greater disability. 
If less than 10% of the items are left blank 
by the respondent, then the mean value 
of the responses to the completed items 
is substituted for each missing item. The 
full-length Italian version of the DASH, 
as published on the DASH website 
(http://www.dash.iwh.on.ca), was used 
in this study, excluding the optional mod-
ules for work and sports/performing arts.
Shortened Version of the DASH  The 
QuickDASH4 is a shortened version of 
the DASH questionnaire that uses 11 
items to measure the degree of di�culty 
in performing various physical activities 
due to a shoulder, arm, or hand prob-
lem (6 items); the severity of pain and 
tingling (2 items); and the problem’s ef-

TABLE 1 Descriptive Statistics of the Cohort (n = 255)

*Values are mean  SD (range).
†Including students over 18 years of age and homemakers.
‡Value is median (25th-75th percentile).

Descriptor Data

Age, y* 49  15 (18-84)

Gender, n (%)

Female 156 (61%)

Male 99 (39%)

Duration of symptoms, n (%)

12 wk or less 214 (84%)

Greater than 12 wk 41 (16%)

Occupational status: in the labor force, n (%)† 217 (85%)

Treatment sessions, n‡ 10 (8-12)

Duration of treatment, d* 22  4 (15-32)
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fect on social activities, work, and sleep 
(3 items). It uses the same 5 response 
options of the DASH. In this study, the 
QuickDASH item responses were ex-
tracted from the subjects’ responses to 
the full-length questionnaire. If at least 
10 of the 11 items were completed, the 
responses to the items were summed 
to form a raw score, then converted to 
a 0-to-100 scale with the same formula 
used to calculate the DASH score, with 
higher scores reflecting greater disability. 
The 2 optional scales of the QuickDASH 
(work and sport/music) were not part of 
this study.
Global Rating of Change Scale  The 
global rating of change scale (GRCS) is 
a rating scale designed to quantify a pa-
tient’s improvement/deterioration over 
time, usually to determine the e�ect of 
an intervention or to chart the clinical 
course of a condition. At the time of the 
final assessment (after the rehabilitation 
treatment), patients were asked to inde-
pendently rate the overall change in their 
upper-limb condition from when they 
began treatment, using a 7-point scale 
ranging from –3 (a great deal worse) to 
+3 (a great deal better), with 0 indicating 
“unchanged.”21 The self-assessment value 
was used as an external anchor, with pa-
tients who rated their improvement from 
0 to +1 (a little better) being considered 
as not improved or minimally improved 
and those who rated their improvement 
as +2 (somewhat better) or higher be-
ing considered as moderately to largely 
improved.41

Procedure
All patients completed the full-length 
DASH questionnaire (written format) 
at the first and last sessions of a tai-
lored, comprehensive physical therapy 
program that included, when indicated, 
passive or active mobilization, stretch-
ing, strength training, and functional ex-
ercises. Sessions were planned twice or 3 
times weekly. At the end of the intensive 
physical therapy program, which lasted 2 
to 5 weeks, patients also completed the 
GRCS. Three physical therapists (S.V., 

F.S., E.B.) distributed all questionnaires 
and collected answer sheets. Test-retest 
reliability was analyzed in a subset of 30 
consecutive patients (mean  SD age, 50 
 13 years; 10 women) who were assessed 
twice, 1 to 3 days prior to treatment and 
at the start of the treatment.

Statistical Analysis
Descriptive Statistics, Validity, and Re-
liability  Descriptive statistics were cal-
culated for the DASH, QuickDASH, 
and GRCS. All statistical analyses were 
performed using Stata/IC Version 10.1 
(StataCorp LP, College Station, TX).

Convergent validity was assessed by 
calculating the Pearson correlation coef-
ficient (r) of the total scores of the DASH 
and QuickDASH at the first evalua-
tion and follow-up and the change  in 
score from first evaluation to follow-up. 
In addition, because the GRCS was the 
reference standard (ie, the external cri-
terion against which we judged if a real 
improvement in patients had occurred), 
it assessed the same construct measured 
by the tools under longitudinal investiga-
tion.42 Thus, the correlation between the 
GRCS and the change (after versus before 
rehabilitation) in the 2 questionnaires 
was calculated. For all these correlations, 
an at least fair association (r>0.30) be-
tween measures was expected.32

Test-retest reliability was calculated 
for both scales using an intraclass corre-
lation coe¢cient (ICC2,1). We determined 
the sample size for test-retest reliability, 
expecting to obtain ICC values of at least 
0.90 with a confidence interval (CI) of 
0.20.5

Responsiveness  The 2 main methods 
of evaluating the ability of a measure to 
detect changes are a distribution-based 
method and an anchor-based method. 
Distribution-based methods rely on sta-
tistical characteristics of the sample and 
analyze the ability to detect change in 
general. Anchor-based methods require 
an external patient-based criterion (an-
chor) to determine if changes in outcome 
scores are clinically meaningful.8 We used 
both approaches to have a wider range of 

results from which to draw inferences 
about the MCID of both scales, aware 
of the large variation and lack of conver-
gence that these di�erent methods can 
have.40

For the distribution-based methods, 
we calculated the standard error of mea-
surement (SEM), which links the reliabil-
ity of a measurement tool to the standard 
deviation of the population.10 The SEM 
was calculated from the analysis of vari-
ance used to produce the test-retest 
ICC.38 Starting from the SEM, we cal-
culated the MDC, which represents the 
smallest change in score likely to reflect 
true change, free of measurement error.37 
The calculation is the result of the mul-
tiplication of the SEM by the z-value by 
the square root of 2. The 90% confidence 
level (MDC90) was established, corre-
sponding to a z-value of 1.65. The mean-
ing of this statistic is that if a patient has a 
change score equal to or above the MDC90 
threshold, it is possible to state with 90% 
confidence that this change is real and 
not due to measurement error.

Regarding anchor-based methods, the 
mean-change and receiver-operating-
characteristic (ROC) curve approaches 
were followed, and GRCS assessment 
was used as the external reference in 
evaluating responsiveness. For the 
mean-change approach, we calculated 
the mean change score in the di�erent 
subgroups of patients who respectively 
reported themselves on the anchor as 
not improved (GRCS, 0), minimally im-
proved (GRCS, +1), moderately improved 
(GRCS, +2), or largely improved (GRCS, 
+3). We used the mean change in those 
minimally improved for triangulating the 
MCID values.40

For the ROC curve approach, we de-
termined the optimal cuto� score and 
the area under the curve (AUC), consid-
ering the subjects improved according to 
a GRCS of +2 or greater. A ROC curve 
plots sensitivity (y-axis) against 1 – speci-
ficity (x-axis). In this context, sensitivity 
was calculated as the number of patients 
correctly identified as improved based 
on the cuto� value divided by all patients 
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identified as having had a meaningful 
change (GRCS, +2 or greater), whereas 
specificity refers to the number of pa-
tients who were correctly identified as 
not improved based on the cuto� value 
divided by all patients who truly did not 
have a meaningful change (GRCS, less 
than +2). The optimal cuto� was chosen 
as the point that jointly maximized sensi-
tivity and specificity (was associated with 
the least amount of misclassification). 
The AUC can be interpreted as the prob-
ability of correctly identifying a patient 
who has improved in randomly selected 
pairs of patients who have and have not 
shown an improvement. The greater the 
AUC, the greater a measure’s ability to 
distinguish patients who have improved 
from those who have not improved. As 
a general rule, AUC values between 0.7 
and 0.8 are judged as acceptable, and an 

AUC value greater than 0.8 is considered 
to have good to excellent discrimina-
tion.44 In accordance with Turner et al,42 
our ROC analysis used the entire cohort, 
rather than just those subjects with rat-
ings adjacent to the dichotomization 
point, to increase precision and obtain 
more logical estimates of the MCID. To 
obtain CIs for the ROC-derived param-
eters, we drew 500 bootstrap samples 
and calculated both the cuto� value and 
the AUC in each bootstrap replication. 
The mean of the 500 bootstrap AUC val-
ues was taken as the best estimate, with 
the 95% CI calculated as 1.96 × SD (as 
an estimate of the standard error) of the 
bootstrap values.40 Once the best cuto� 
value was estimated, we used the sensi-
tivity and specificity at this value in each 
of the 500 ROCs obtained by bootstrap-
ping to compute mean and 95% CI for 

these parameters.
The MCID was set at the best trian-

gulation of the results coming from both 
anchor-based (mean change and the 
ROC curve) and distribution-based (the 
MDC90 threshold) methods, considering 
that the MCID should be based primar-
ily on anchor-based procedures32 and be 
higher than the MDC value.9,41 In this 
regard, the MDC should be interpreted 
as another piece in the puzzle toward es-
tablishing the MCID, by benchmarking 
it to the boundaries of error. According 
to Turner et al,41 “if the two anchor-based 
methods calculated on the same popula-
tion yield di�erent MCID values, then 
the knowledge that one value is below the 
MDC could aid in the decision to select 
the other.” In addition, the ROC-curve ap-
proach was preferred as the first choice, 
as it successfully addresses most limita-
tions of the mean-change approach.32,40,42 
Furthermore, our calculation of the 95% 
CIs gave a useful indication of the sam-
pling variation.10

In addition, patients who reached (or 
surpassed) MCID thresholds were con-
sidered positive responders. Then, we 
calculated how many positive respond-
ers showed a final score of 16 points or 
less, which was lower than both the fifth 
percentile of our dysfunctional popu-
lation at baseline (16.42 points for the 
DASH, 19.77 points for the QuickDASH) 
and the 80th percentile of the DASH 
and QuickDASH norms for the general 
population.19,20

RESULTS

Descriptive Statistics and Validity of the 
Measures

T
ABLE 2 shows the distributions 
of joints involved and diagnostic 
groups related to upper-limb dys-

function within the sample. No signifi-
cant di�erence in baseline scores was 
observed between the acute (12 weeks or 
less) and chronic (greater than 12 weeks) 
conditions in either scale. FIGURES 1 and 2 
show the score distribution of the 2 scales 
before and after treatment.

TABLE 2
Diagnoses of Upper-Limb Dysfunction  

Within the Study Population

Region/Diagnosis Group n Percent of Total

Shoulder 149 58.5

Biceps or rotator cu	 surgery 51

Biceps or rotator cu	 tendinitis 32

Shoulder impingement 21

Shoulder instability 18

Shoulder fracture 15

Shoulder arthritis 10

Shoulder prosthesis 2

Elbow 23 9.0

Elbow fracture 13

Elbow tendinitis 8

Nerve entrapment (surgery) 2

Wrist 23 9.0

Wrist fracture 23

Hand 47 18.4

Flexor/extensor tendon injury 21

Carpal tunnel syndrome 15

Carpal/finger fracture 8

Dupuytren’s disease (surgery) 3

Multijoint 13 5.1

Multiple fracture 5

Complex regional pain syndrome 4

Nerve injury 3

Tendinitis (repetitive strain injury) 1

Total 255 100.0
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Scores for the DASH and QuickDASH 
(before and after treatment), as well as 
GRCS values, are presented in TABLE 3. 
Mean score changes for the DASH and 
QuickDASH questionnaires according to 
each GRCS grade are shown in TABLE 4. 
The scores of the DASH and QuickDASH 
were highly correlated at both baseline 
(r = 0.96; 95% CI: 0.94, 0.97; P<.001) 
and follow-up (r = 0.97; 95% CI: 0.96, 
0.97; P<.001). The correlation between 
score changes of the DASH and Quick-
DASH over the course of the rehabilita-
tion program was r = 0.92 (95% CI: 0.90, 
0.94; P<.001). The correlations between 
the GRCS and the score changes of both 
scales were r = 0.72 (95% CI: 0.66, 0.78) 
for the DASH and r = 0.71 (95% CI: 0.64, 
0.76) for the QuickDASH (P<.001 for 
both).

The test-retest reliability of the DASH 
and QuickDASH was high for both scales 
(ICC2,1 = 0.93; 95% CI: 0.81, 0.97 and 
0.91; 95% CI: 0.81, 0.96, respectively).
Responsiveness: Distribution-Based 
Methods  For the DASH, the SEM was 
4.63 and the MDC90 corresponded to 
10.81 points. For the QuickDASH, the 
SEM was 5.51, with an MDC90 of 12.85 
points.
Responsiveness: Anchor-Based Meth-
ods  The mean changes for the DASH 
and QuickDASH are reported in TABLE 

4. In particular, those patients who were 
rated as having had small (GRCS, +1) or 
moderate (GRCS, +2) improvement had 
a mean change of 11.4 (95% CI: 9.1, 13.6) 
and 19.8 (95% CI: 17.8, 21.7) points for 
the DASH and of 13.2 (95% CI: 10.6, 
15.6) and 21.9 (95% CI: 19.6, 24.1) points 
for the QuickDASH.

Splitting data according to the pres-
ence of a moderate versus large GRCS 
improvement (GRCS less than +2 versus 
GRCS of +2 or greater), the AUC of the 
DASH was 0.87 (95% CI: 0.84, 0.91), 
and that of the QuickDASH was 0.86 
(95% CI: 0.82, 0.89) (FIGURE 3). The cut-
o� scores that best identified meaningful 
improvement in clinical status (as mea-
sured by GRCS values of +2 or greater) 
were 9.17 (95% CI: 7.50, 10.83) for the 
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FIGURE 1. Score distribution for the Disabilities of the Arm, Shoulder and Hand (DASH) questionnaire before (blue 
columns) and after (orange columns) the physical therapy program. Lower values indicate greater ability.
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FIGURE 2. Score distribution for the short form of the Disabilities of the Arm, Shoulder and Hand (QuickDASH) 
questionnaire before (blue columns) and after (orange columns) the physical therapy program. Lower values 
indicate greater ability.
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DASH and 15.91 (95% CI: 9.1, 20.5) for 
the QuickDASH.

For our triangulation, we took into ac-
count the following data: (a) an MDC90 of 
10.81 points for the DASH and of 12.85 
points for the QuickDASH, (b) a mean 
change for small improvement of 11.4 
points for the DASH and of 13.2 points 
for the QuickDASH, and (c) a cuto� score 
that best identified meaningful improve-
ment in clinical status of 9.17 (95% CI: 
7.50, 10.83) for the DASH and 15.91 (95% 
CI: 9.1, 20.5) for the QuickDASH.

Analyzing the overall results led us to 
select as the best triangulation the follow-
ing values:
•  For the DASH, an MCID of 10.83 

points (sensitivity, 82%; specific-
ity, 74%; correctly classified, 79%), 
slightly higher than the best cuto� 
score (9.17 points) and the first avail-
able DASH measure higher than the 
MDC90 (10.81 points)

•  For the QuickDASH, an MCID of 
15.91 points (sensitivity, 79%; speci-
ficity, 75%; correctly classified, 78%), 
representing the best cuto� score, 
slightly higher than the MDC90 (12.85 
points)
In our cohort, the percentage of 

positive responders, that is, those who 
reached or surpassed the MCID thresh-
old (after a median number of 10 physi-
cal therapy sessions), was 61% using the 
DASH and 57% using the QuickDASH. 
Moreover, 128 of the 151 subjects (85%) 
who had a moderate to large improve-
ment (GRCS of +2 or greater) showed a 
change after physical therapy equal to or 
higher than the MCID (10.83 points) on 
the DASH, whereas 119 (79%) showed 
a change equal to or higher than the 
MCID (15.91 points) on the QuickDASH. 
Among them, 45 subjects for the DASH 
and 46 for the QuickDASH (coe�cient of 
agreement, 87%) attained a “good” final 
state (final score of 16 points or less). In 
addition, among the 43 patients who re-
ported a small improvement (GRCS, +1), 
22 (51%) showed a change of 10.83 points 
or greater on the DASH, and 21 (49%) 
showed a change of 15.91 points or great-

er on the QuickDASH. In the remaining 
GRCS categories (GRCS of 0 or less), no 
subjects showed a positive change equal 
to or higher than the respective MCIDs.

DISCUSSION

A
ssessing patient progress is an 
integral part of clinical practice, 
and meaningful threshold change 

values of outcome tools are essential for 
decision making regarding a patient’s sta-
tus and to facilitate the communication 
of results in a concise and comprehen-
sible fashion. This study used both dis-
tribution- and anchor-based approaches 
to define clinically meaningful MCID 
values for the DASH and QuickDASH. 
Triangulation of our results considered 
that the MCID should be based primar-
ily on anchor-based procedures (and in 
the first instance on the ROC curve)32 and 

be higher than the MDC value.9,41 These 
MCID thresholds represent the smallest 
improvement considered worthwhile by a 
patient, and thus increase the interpret-
ability of score changes at the individual 
level observed in the clinical setting.

The high correlation between the 
DASH questionnaire and its shortened 
version, and between their changes af-
ter a rehabilitation intervention, sup-
ports the convergent validity of the 2 
measures. In this study, the QuickDASH 
scores were extracted from the full-length 
DASH responses, and it is not known if 
patients’ responses to the 11 items would 
have di�ered if only the QuickDASH had 
been administered; however, this method 
has been shown to be sound in a previ-
ous study.16 In addition, the ability of the 
participants to estimate the change in 
their upper-limb disability during the 
treatment period was confirmed by the 

TABLE 3 Scores of the DASH, QuickDASH, and GRCS

Abbreviations: DASH, Disabilities of the Arm, Shoulder and Hand questionnaire; GRCS, global  
rating of change scale; QuickDASH, short form of the Disabilities of the Arm, Shoulder and Hand 
questionnaire.

Mean ± SD Median (25th-75th Percentile)

Admission DASH 46  18 46 (35-58)

Discharge DASH 30  17 27.5 (17.5-40)

Admission QuickDASH 49  18 50 (36-61)

Discharge QuickDASH 31  18 30 (18-43)

GRCS 1.45  1.09 1 (1-2)

TABLE 4
Mean Score Changes for  

DASH and QuickDASH Questionnaires, 
According to Each GRCS Grade

Abbreviations: DASH, Disabilities of the Arm, Shoulder and Hand questionnaire; GRCS, global  
rating of change scale; QuickDASH, short form of the Disabilities of the Arm, Shoulder and Hand 
questionnaire.
*GRCS less than 0 is worsened, 0 is unchanged, +1 is a little better, +2 is somewhat better, and +3 is a 
great deal better.

GRCS Score* Subjects, n (%) DASH Mean Change QuickDASH Mean Change

Less than 0 7 (3%) –11.3 –8.2

0 54 (21%) 3.6 4.3

+1 43 (17%) 11.4 13.2

+2 117 (46%) 19.8 21.9

+3 34 (13%) 35.3 39.1
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good correlation of their GRCS assess-
ment with change in both the DASH and 
QuickDASH.

The responsiveness indices calculated 
with distribution-based methods showed 
values very close to those reported in the 
literature. For the DASH, our MDC90 was 
10.8 points, compared to values ranging 
from 6.5 to 14.5 in the literature,1,2,9,24,34,35 
whereas the MDC95 reported on the 
DASH website and in the DASH manu-
al ranges from 7.9 to 17.2 points.24,40 In 
particular, our value is very close to that 
reported by DASH developers (MDC90 = 
11 points).2 Likewise, our MDC90 for the 
QuickDASH was 12.85 points, compared 
to values ranging from 11 to 15.7 points 

in the literature,1,14,23,27,30,31 whereas the 
MDC95 reported on the DASH website 
ranges from 16 to 20 points.20 It is impor-
tant to recognize that (a) the MDC val-
ues reflect the specific ICC and standard 
deviation values in each particular study, 
and therefore di�erent groups of patients 
would be expected to generate di�er-
ent values; (b) changes below the MDC 
threshold could be interpreted at an in-
dividual level as random fluctuations in 
score rather than actual change39; and 
(c) the lower the reliability coe�cient, 
the greater the SEM and the higher the 
MDC will be. Overall, these MDCs fall 
within the range of values reported by the 
DASH manual24 and provide supportive 

information for MCID estimates. Their 
variability in the literature is mainly due 
to di�erences in experimental conditions 
(eg, observers, scoring procedures, popu-
lation under study).24,41

As for anchor-based methods, the 
first issue related to the appropriateness 
of cuto� values is the selection of the an-
chor. We used a 7-point GRCS (3 posi-
tives, 3 negatives, and an “unchanged” 
category) and considered patients with 
GRCS values of +2 or greater (+2, some-
what better; +3, a great deal better) as 
significantly improved and the others as 
not significantly improved.28,42 In the lit-
erature, there is no agreement on the type 
of GRCS to use, the threshold at which to 
dichotomize the GRCS, or which groups 
to include in the analysis.42 For example, 
the choice to include in the “changed” 
group those who reported only slight im-
provement (GRCS of +1, a little better) 
would inevitably lead to a lower cuto� 
point in the ROC analysis.9 In addition, 
di�erent criteria have been used  to cal-
culate and select both ROC cuto� values 
and MCIDs in DASH and QuickDASH 
studies.2,3,9,25,27,36 Finally, the alternate use 
of raw scores25 and 0-to-100 converted 
scores (rounded or not) represents a fur-
ther potential source of confusion. Over-
all, any direct comparison of MCIDs is 
di�cult, due to methodological issues 
that include type of anchor, calculation 
procedures, decision rules, and so on.24,40 
An additional problem is that some of the 
proposed MCIDs are lower than their re-
spective MDC values.9,27

After triangulation of all our re-
sults, for the DASH, a change of 10.83 
points was defined as the most accept-
able MCID for moderate improvement, 
with good sensitivity (82%), specific-
ity (74%), and classification accuracy 
(79%).10 This MCID was inside the 95% 
CI for our ROC cuto� values, slightly su-
perior to both our MDC90 (10.8 points) 
and the MDC95 (10.7 points) reported by 
Beaton et al,3 and in line with the MCID 
(10 points; 95% CI: 5, 15) calculated in 
a sample of patients undergoing nonop-
erative treatment for forearm, wrist, and 
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FIGURE 3. Comparison between the receiver-operating-characteristic curves of the DASH (solid line) and 
QuickDASH (dashed line), showing their overall accuracy in identifying an improvement according to a global rating 
of change scale (less than +2 versus +2 or greater). Arrows show the MCID value for each scale. Abbreviations: 
DASH, Disabilities of the Arm, Shoulder and Hand questionnaire; MCID, minimal clinically important di�erence; 
QuickDASH, short form of the Disabilities of the Arm, Shoulder and Hand questionnaire.
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hand disorders36 and with mean change 
reported in patients declaring a small 
improvement in the present paper (11.4 
points) and in those reported by Dawson 
et al9 (about 10 points) and Beaton et al3 
(11.5-11.6 points).

Various authors have suggested that 
it would be better to define a range of 
MCID values rather than a fixed value,10,11 
and there are reasons to be skeptical 
about claims of a single MCID value.24 
Overall, due to our methodological pro-
cedure, with its main focus on the ROC-
curve approach and an MCID value 
higher than MDC90 and not MDC95, our 
threshold of 10.83 points could represent 
the lower boundary for a small range of 
reasonable MCIDs, in which the upper 
boundary could be represented by the 15 
points proposed by the DASH website,20 
according to Beaton et al,2 who just con-
sidered the AUC in ROC curves for score 
changes of –1, –5, –7, –10, –15, and –20. 
Also in this range is the MCID value (12.6 
points) calculated by Schmitt and Di Fa-
bio35 in a sample of 78 patients su�ering 
from a mixture of diagnoses involving the 
upper extremity. Lehman et al,25 however, 
reported a slightly higher cuto� point in 
their ROC-curve analysis (16.7 points), 
because they privileged the cuto� value 
with higher specificity.

Similarly, for the QuickDASH, we 
identified a change of 15.91 points as 
the most adequate MCID. This is higher 
than its MDC90 (12.85 points) and corre-
sponds to the best ROC cuto� value, with 
a trade-o� between sensitivity (79%) and 
specificity (75%) very close to that of the 
DASH MCID and, again, good classifi-
cation accuracy (78%). This MCID is in 
line with that calculated by Sorensen et 
al36 (14 points; 95% CI: 9, 20) and with 
the MDC95 of 15.8 points in the original 
study by Beaton et al.4,24 Moreover, it is 
higher than the 8-point MCID proposed 
by Mintken et al27 for the QuickDASH; 
however, in that study the MDC90 was 
11.2 points. Again, our threshold of 15.91 
points could represent the lower bound-
ary for a range of MCIDs having an up-
per boundary of 18 to 20 points, the limit 

suggested by the DASH website.40 In this 
range lies the MCID value of 19 points 
reported by Polson et al30 in a small group 
of patients recruited from private physio-
therapy practices.

The ranges of MCIDs we suggest here 
(DASH, 10.83 to 15 points; QuickDASH, 
15.91 to 20 points) encompass most 
of the MCID values proposed for both 
scales, and are higher than their respec-
tive MDC values. Moreover, the 2 ranges 
represent a narrowing of the score range 
proposed for the DASH by its develop-
ers (8-17 points, with a mean of 13) and a 
confirmation of that for the QuickDASH, 
where the same developers considered 
the MDC95 as an interim proxy for their 
MCIDs.20,24

Taking into account the variation 
of MCID thresholds that can be found 
among populations, approaches, and 
methods used to calculate them,3,40 the 
choice of the threshold within our range 
of MCIDs should be clinically driven. 
Using high thresholds for the DASH 
and QuickDASH, fewer people would be 
identified by the instrument as having 
shown a minimal clinically important 
change, but more people would be clas-
sified as not having shown a clinically 
important improvement25; this could re-
duce, for example, the risk of a too-early 
discharge in the clinical context. For an 
extensive discussion about these issues, 
we refer to the latest version of the DASH 
and QuickDASH user’s manual.24

These MCID thresholds identify 
patients with a clinically important 
improvement, not those who have re-
covered. For this reason, to better un-
derstand the e�ects of treatment in some 
clinical settings, the construct of a return 
to “normal” functioning (that again could 
be linked to di�erent indicators)3 should 
also be taken into account, as we have 
done by calculating how many subjects 
both experienced an MCID and moved 
into a healthy functional range. This 
(conservative) result could be useful, 
where applicable, for interpreting clinical 
outcome studies and give us more confi-
dence in clinical decision making.26

As an example, after a median num-
ber of 10 physical therapy sessions, about 
60% of our patients—using either of the 
2 scales—were positive responders, that 
is, achieved or surpassed the proposed 
MCID thresholds. Moreover, among the 
patients who reported a moderate to 
large improvement on the GRCS (+2 or 
greater), 85% showed a change equal to 
or higher than our MCIDs on the DASH, 
and 79% on the QuickDASH. Thirty-five 
to forty percent of subjects belonging to 
these last positive groups also arrived at 
a good final state, showing scores of 16 
points or less, within a range consistent 
with that of healthy individuals.

Limitations
A number of potential limitations of this 
study should be mentioned. Caution is 
mandatory when interpreting and us-
ing these MCID values, particularly 
considering the intrinsic weaknesses of 
the GRCS.7,22 The GRCS (and the MCID 
values derived from it) may su�er from 
subjective retrospective judgments of 
change (eg, due to recall bias or prob-
lematic patient ability to understand the 
context of improvement). Nonetheless, in 
our opinion, the problems of recall were 
unlikely to represent a significant issue, 
as treatment time was rather short (2-5 
weeks) and featured periodic discussions 
of patients’ health status.22

Moreover, as mentioned in the Intro-
duction, when applying MCIDs in clini-
cal research and practice, one must take 
into consideration that MCID values are 
dependent on selected characteristics of 
the sample (eg, age, disease group, base-
line functional status, acuity of the medi-
cal condition, and potential for change), 
as well as on treatment and the time in-
terval between testing.24,43 Indeed, it has 
been recently emphasized that measure-
ment error (and parameters derived from 
it) is often not constant across di�erent 
levels of function and related scores,33 
and, because the interval-level scaling 
properties of the DASH and QuickDASH 
are not definitively proved, the MCID 
should be managed cautiously, particu-
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a useful step toward the ultimate goal of 
accurately classifying patients’ response 
to treatment using the DASH and Quick-
DASH. t

KEY POINTS
FINDINGS: In a large sample of patients (n 
= 255) with upper-limb musculoskeletal 
disorders, we calculated the MCID for 
moderate improvement in the DASH 
(10.83 points) and QuickDASH (15.91 
points) with a combination of distri-
bution- and anchor-based (using the 
GRCS) approaches.
IMPLICATIONS: The combined use of mul-
tiple methods for defining the MCID 
is strongly suggested. At present, the 
studies that have applied anchor-based 
approaches seem to converge on a small 
range of MCID values for both scales. 
Our results increase confidence in in-
terpreting change in the DASH and 
QuickDASH for use in clinical decision 
making.
CAUTION: Due to the variation of MCID 
thresholds among populations and 
methods, caution is needed when inter-
preting and using the published MCID 
values at the individual level, and there is 
a clear need for improvement and stan-
dardization of the MCID methodology.

larly when raw scores are near the range 
margins.15

The selection criteria of the present 
study could have posed a threat to the 
study’s external validity. The sample was 
a cross-section of adults with upper-limb 
musculoskeletal disorders of di�erent 
origin and severity (TABLE 2), recruited 
with a consecutive sampling method in 
a single rehabilitation facility. However, 
the distribution of baseline scores of the 
sample was consistent with other large 
studies on the DASH.2 In addition, our 
rules for defining positive responders 
were tailored to our sample and setting. 
Di�erent populations, rules, indicators, 
or cuto�s could lead to di�erent results.

Finally, we cannot exclude that some 
specific (linguistic, cultural, or techni-
cal) characteristics of the Italian version 
of the DASH and QuickDASH might 
have influenced results, although these 
versions were the ones suggested by the 
DASH website,20 obtained by means of a 
thorough forward/backward-translation 
process,29 and further checked through 
a pilot test and expert analysis, without 
finding any major problem.

CONCLUSION

T
his study proposes MCID values 
for the DASH and QuickDASH 
based on a comprehensive triangu-

lation of distribution- and anchor-based 
approaches. Our results seem sound 
from both a psychometric and clinical 
point of view, and are in line with the 
previous literature. Our MCIDs for the 
DASH (10.83 points) and QuickDASH 
(15.91 points) could represent the lower 
boundary of a small range of MCIDs that 
could be proposed for di�erent popula-
tions and contextual characteristics,1,3,20 
where the upper boundary would be 
represented by 15 points for the DASH 
and 20 points for the QuickDASH, as 
proposed by the DASH website.20 On the 
other hand, we agree that there is a clear 
need for improvement and standardiza-
tion of the MCID methodology.40 With 
this premise, our results are likely to be 
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