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Summary

Introduction: The literature provides psychometric properties Quick Disabilities of the Arm, Shoulder and Hand (DASH)
similar to the original DASH. The potential advantages of this instrument include the shorter time needed to answer it and
the elimination of some less relevant items. The cross-cultural validity for the Chilean version of the Quick DASH has already
been developed, but its psychometric properties have not yet been studied in the Chilean population.

Aim: To determine the internal consistency, test-retest reliability, minimum detectable change, minimum important chan-
ge, relevant clinical change, and sensitivity of the Quick DASH subjective questionnaire in patients with common shoulder
pathologies in the Chilean population.

Material and method: 81 patients with shoulder pathologies were recruited by completing the Quick DASH on 3 occasions.
After visiting their attending physician, starting physical therapy, and after completing 10 sessions of physical therapy.
Results: The questionnaire shows an internal consistency of 0.92, test-retest reliability of 0.95 (0.91-0.97), minimum detectable
change of 19.6%, minimum important change of 25.5%, relevant clinical change of 37.1%, and effect size (sensitivity) of 1.1.
Conclusions: The psychometric properties described show that the Quick DASH can be used reliably in both clinical and
research for Chilean patients with shoulder pathologies.

Propiedades psicométricas de la version chilena del cuestionario Quick
Disabilities of the Arm, Shoulder and Hand en pacientes con patologias
de hombro

Resumen

Introduccion: Los cuestionarios basados en la percepciéon subjetiva del paciente sobre las disfunciones asociadas a su
patologia son comunmente utilizado como instrumentos de evaluacion, para definir manejo terapéutico y evaluar estados
de avance tanto en la clinica como investigacion. Es relevante que los cuestionarios seleccionados midan lo que proponen
de manera vélida y confiable, pero que ademés sea factible de utilizar considerando su simpleza como el tiempo empleado
en su uso. Existen diversos cuestionarios comunmente utilizados en las patologias de hombro. Entre estos se encuentra el
cuestionario Quick Disabilities of the Arm, Shoulder and Hand (Quick DASH) que puede ser utilizado en diversas disfunciones de
extremidad superior y esta clasificado entre los mejores cuestionarios subjetivos autoadministrados considerando sus pro-
piedades psicométricas. Las potenciales ventajas de este instrumento incluyen el menor tiempo necesario para contestarloy
la eliminacién de algunos items menos relevantes. La validez transcultural para la version chilena del Quick DASH ya ha sido
desarrollada, pero sus propiedades psicométricas aiin no han sido estudiadas en la poblacion chilena.

Objetivo: Determinar la consistencia interna, confiabilidad test-retest, cambio minimo detectable, cambio minimo impor-
tante, cambio clinico relevante y sensibilidad del cuestionario subjetivo Quick DASH en pacientes con patologias de hombro
en la poblacion chilena.

Material y método: 81 pacientes con patologias de hombro fueron reclutados completando el Quick DASH en 3 ocasiones.
Tras visitar al médico tratante, cuando comiencen su rehabilitacion kinésica y tras completar 10 sesiones de kinesioterapia.
Resultados: £l cuestionario muestra una consistencia interna de 0.92, confiabilidad test-retest de 0.95 (0.91-0.97), cambio mini-
mo detectable de 19.6 %, cambio minimo importante de 25.5%, cambio clinico relevante de 37.1%y tamafo del efecto de 1.1.
Conclusiones: Las propiedades psicométricas demuestran que el Quick DASH puede ser usado de manera confiable tanto
en clinica como en investigacion para pacientes chilenos con patologias de hombro.
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Introduction

Shoulder-related pathologies constitute the third highest reason for
muscular-skeletal injury consultancies in medical practice. Questionnai-
res based on the patient-reported outcome measure (PROM) linked to
the pathology in question, are commonly-used assessment instruments
to determine therapy options and to evaluate clinical and research
states of progress'=. It is important for clinicians and researchers to
choose a PROM that is able to validly and reliably measure the element,
whilst also being feasible for use considering its simple nature as well
as the time invested in it. There are different commonly-used PROM for
shoulder pathologies. One is the Quick Disabilities of the Arm, Shoulder
and Hand questionnaire (Quick DASH), which can be used for different
upper extremity dysfunctions*, and is positioned among the best PROM
given its psychometric properties®’. The Quick DASH comprises 11
questions addressing the degree of difficulty the patient experiencesin
performing physical activities due to shoulder, elbow or hand problems
(6 questions); the intensity of pain and tingling sensation (2 questions);
and the effects these problems have on the patient’s social, work and
sleep activity (3 questions). The cross-cultural validity of the Quick DASH
into Spanish has been published8, but its psychometric properties have
not yet been studied for the Chilean population. The aim of this study
is to establish the internal consistency, test-retest reliability, minimal
detectable change, minimal important change, relevant clinical change
and sensitivity of the subjective Quick DASH questionnaire on patients
with common shoulder pathologies in Chile.

Material and method

Study type

Internal consistency, test-retest reliability, minimal detectable
change (MDC), minimal important change (MIC), relevant clinical
change (RCC) and sensitivity of the Quick DASH questionnaire were all
assessed on a cohort of Chilean patients with shoulder pathologies, via
an observational analytical prospective test-retest studly.

Sample

The patients were recruited from medical centres, hospitals and
clinics in the Pontifical Catholic University of Chile Health Network
between October 2018 and January 2019. The group considered for
this study were patients with medically diagnosed shoulder patho-
logies from kinesiatrics. The exclusion criteria were those aged under
18 years, cervical pain of any origin, shoulder pain caused by radicular,
vascular or neoplasia disorder, inability to complete the Quick DASH
questionnaire due to cognitive alterations or language difficulties. The
study was approved in accordance with the Helsinki Declaration princi-
ples and by the Pontifical Catholic University of Chile Medicine Faculty
Ethics Committee. All the patients handed in their informed consent
form before participating, and were free to leave the study whenever
they wished (Table 1).

Data collecting procedure

The patients completed the Quick DASH questionnaire at 3 diffe-
rent times (T1, T2 and T3). T1, following a visit to the doctor treating
the patient, T2, upon starting the kinesics rehabilitation, and T3, after
completing 10 kinesiotherapy sessions. The patients were invited to
participate by the doctor treating them. Upon accepting, they were
given a questionnaire (T1) with written instructions and the informed
consent to be completed and handed in to the kinesiologist treating
them on the first session. In this session, patients completed the Quick
DASH questionnaire for the second time (T2), and demographic data
and medical diagnoses were obtained. All patients were also asked
the first key question: How do you feel your symptoms have changed
since the first time you filled out the questionnaire? The response
options are: much better, quite better, somewhat better, the same,
somewhat worse, quite worse, and much worse. With patients who
answered the key question with “the same’, the test-retest reliability
of the Quick DASH and the minimal detectable change (Minimum
detectable change (MDC) were analysed. In T3, when the patient
completed session 10 of kinesiotherapy, the questionnaire was handed
in again. When comparing T1 and T3, the instrument sensitivity was
obtained via the size of effect. All patients were also asked the second
key question: How do you feel your symptoms have changed since
the first time you filled out the questionnaire? The response options
are: much better, quite better, somewhat better, the same, somewhat
worse, quite worse, and much worse. For patients that replied to the
key question with “somewhat better’, the minimal important change
(MIC) in the questionnaire was also established, and those who replied
with “quite better’, the relevant clinical change (RCC) of the Quick
DASH was established.

Data collection instrument
Quick DASH

Each item is scored on a categoric scale with 5 response options,
ranging from"no difficulty”or"no symptoms” (1 point) to“severe disabi-
lity” or “severe symptoms” (5 points). The questions address the degree
of difficulty experienced when performing physical activities due to
the shoulder, elbow or hand problems (items 1-6), the effects of the
upper extremity problems on social, work or sleep activity (items 7, 8,
11), the severity of the painful symptoms (item 8), and the severity of
the tingling symptoms (item 10) in the shoulder, elbow and hand (items
9, 11). These items provide the Quick DASH disability/symptoms score,
ranging from zero (no disability) to 100 (severe disability). This score is
obtained using the following equation:

Quick DASH = [(sum of n responses/n) - 1] x 25,
in which n is the number of completed responses. The Quick DASH
scoring cannot be calculated if there is more than 1 missing item?®.

Statistical analysis

For research linked to the study of the psychometric properties of
instruments, a sample size of 5-10 patients is recommended for each
item in the questionnaire. As the questionnaire comprises 11 items, and
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taking into account a 20% desertion rate, a sample size of 80 participants
is suggested'®.
The following psychometric properties were analysed:

Internal consistency

This was established using Cronbach alpha coefficient identified in
T1.This coefficient assesses if there is a correlation in each item of the
questionnaire with the Quick DASH total score. A value recommended
for a health questionnaire is around 0.7'".

Reliability Test-Retest

This was established by comparing the Quick DASH score inT1 and
T2 in patients that reported no changes in the key question consulted
in T2. An instrument is considered reliable if it delivers similar results
over time to each patient under the same conditions. To qualify the
test-retest reliability, the intraclass correlation coefficient (ICC) was
used. An ICC between 0.0 and 0.39 is classified as poor; between 0.40
and 0.59 as regular; between 0.60 and 0.74 as good, and between 0.75
and 1.00 as excellent reliability10. It is recommended for health-related
questionnaires to have a score of at least 0.711. To obtain the ICC, the
2 channel model with random effects was used. The Bland-Altman'?
graph was used to analyse the distribution of the difference between
the average scores from the T1 and T2 Quick DASH.

Minimum detectable change (MDC)

This is the minimal measurable change between the scores that
represents a statistically significant difference over the margin of
error of the measurement instrument under similar conditions'. To
obtain it, the questionnaire scores from T1 and T2 in which patients
responded to the first key question with “the same” were compared.
First the standard error of measurement (SEMMDC) was calculated
by dividing the standard deviation of the differences between T1
and T2 by the root of 22 SEM is considered an absolute measure of
error of measurement''. The MDC is calculated using the following
formula: MDC=1.96*y/2*SEM (considering SEM= standard deviation
of the differences between the Quick DASH scores in T1 and T2/+/2).

The MDC establishes the interval which is within the margin of
error of the instrument with 95% reliability and thereby the minimum
variation in the questionnaire score that must be present to be con-
sidered statistically significant™. The difference in the Quick DASH
score between T1 and T2 was contrasted with the average scores in
the questionnaire using the Bland-Altman graph.

To express SEM as a percentage (SEM%), the following formula
was used:

(Differences between the Quick DASH in T1 and T2/Quick DASH

score in T1)*100.
To express MDC as a percentage (MDC%), the following formula was
used:
MDC%=1.96*/2*SEM%.

Minimum important change (MIC)

This is the minimal measurable change for the subject assessed
to consider a slight improvement'. The calculation was performed

with subjects that replied to the second key question with “somewhat
better”. First the standard error of measurement (SEMMIC) was calcu-
lated by dividing the standard deviation of the differences between
T1 and T3 by the root of 2'2. The MIC was calculated using the formula
MIC=1.96*/2*SEM, in which MIC is the minimum change presentin an
individual's Quick DASH score to ensure 95% reliability that this change
is linked to the patient’s perceived improvement.

To express SEM as a percentage (SEM%), the following formula
was used:

(Differences between the Quick DASH in T1 and T3/Quick DASH
score in T1)*100.

To express MIC as a percentage (MIC%), the following formula

was used:
MIC%=1.96*/2*SEM%..

Relevant clinical change (RCC)

Thisis the minimal possible change in the Quick DASH score for the sub-
jectassessed to consider a relevantimprovement'. The calculation was
only performed with subjects that replied to the second key question
with “quite better”. First the standard error of measurement (SEMRCC)
was calculated by dividing the standard deviation of the differences
between T1 and T3 by the root of 2'3. The RCC was calculated using
the formula RCC=1.96*/2*SEM, in which RCC is the minimum change
presentin anindividual’s Quick DASH score to ensure 95% reliability that
this change is linked to the patient’s perceived relevant improvement.
To express SEM* as a percentage (SEM%), the following formula was
used:
(Differences between the Quick DASH in T1 and T3/Quick DASH
score in T1)*100

To express RCC as a percentage (RCC%), the following formula

was used:
RCC%=1.96*\/2*SEM%

Sensitivity

Sensitivity was expressed using the size of the effect (difference
in the Quick DASH score between T1 and T3/standard deviation of the
differences between T1 and T3). If the size of the effect is near 0.2, it is
considered small, 0.5 is considered moderate, and around 0.8 high'".

An analysis of the patients’demographic characteristics and data
regarding the different psychometric properties of the Quick DASH
questionnaire was performed using the SPSS 25 statistics programme.

Results

81 patients participated in the study and completed the Quick
DASH in T1. Their demographic characteristics are displayed in Table 1
and the psychometric properties of the Quick DASH are in Table 2. Figure
1 displays the Bland Altman graph to contrast the difference betweenT1
and T2 Quick DASH scores with the average of the questionnaire scores.
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Table 1. Demographic characteristics and medical diagnosis of the participants.

n Age (years) Weight (kgs) Height (cms)
Total 81 47 (4) 71 (6) 168 (9)
41 M 41 (18) 78 (13) 175 (6)
40 F 53(16) 60 (8) 161 (7)
Rotator cuff tendinopathy* 1M 62 (17) 79 (9) 174 (5)
12F 59 (14) 66 (8) 160 (7)
Operated broken rotator cuff 6M 68 (4) 75 (4) 175 (5)
6F 65 (8) 60 (6) 158 (6)
Instability non-operated shoulder 3M 23 (5) 68 (8) 173 (6)
3F 22 (5) 60 (5) 165 (5)
Instability operated shoulder 8M 22 (4) 66 (10) 175 (8)
2F 20 (5) 60 (2) 165 (2)
Acromioclavicular disjunction 6M 24 (4) 80 (20) 178 (10)
2F 23(2) 60 (2) 160 (2)
Prosthesis 1F 60 65 160
Sub-acromial bursitis 5M 40 (10) 75(12) 175 (4)
8F 50 (10) 62 (4) 162 (2)
Humerus fracture 1F 40 70 170
Adhesive capsulitis 2M 45 (3) 82 (5) 176 (4)
5F 52 (6) 65 (6) 162 (6)

M: Male; F: Female.
*Rotator cuff tendinopathy groups the diagnoses of tendinosis, tendinitis and rotator cuff breakage, or some of its components. Operated and non-operated shoulder instability group SLAP,
Bankart and Latarjet injuries.

Table 2. Psychometric properties of the Quick DASH questionnaire. Figure 1. Bland Altman graph to contrast the difference between
T1 and T2 Quick DASH scores with the average of the question-
Internal consistence (n=81) naire scores.
Cronbach’s Alpha 0.92
30
Reliability Test-Retest (n=37) °
ICC 0.95
95% ICC 0.91-0.97
20
MDC (n=37) 8
SEM, o 22 5
SEM% 6.9 £ 10
a
MDC 6.9 @ o © o ,o00 (<] (<]
MDC% 19.6 a o o o o o )
§ 0 oo 0o OOO o [<2¢)
MIC (n=23) & o o o °
SEM, o 34
SEM% 9.6 -10 °
MIC 9.0 °
MIC% 255
-20
RCC (n=34) r T T T T T
SEM, . 83 0 20 40 60 80 100
SEM% 224 Quick Dash Average
RCC 13.2
RCC% 37.1
Sensitivity (n=64) 1.1 Discussion

ICC: test-retest reliability; SEMMDC: standard error of measurement for the calculation of

the MDC; SEMMIC: standard error of measurement for the calculation of the MIC; SEMRCC: The psychometric properties described reveal that the Quick DASH
standard error of measurement for thg calculation of the RCC; SEM% ya}ue of the SEM questionnaire can be used re\iably in both clinical and research contexts
expressed as a percentage; MDC: minimal detectable change; MIC: minimal important ) ) ) ) )

change; RCC: relevant clinical change. on Chilean patients with shoulder-related pathologies. According to
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the Munro' classification, the ICC reported reveals excellent inter-
assessment reliability. The narrow confidence interval ensures a high
level of reliability in determining the ICC. The high internal consistency
reveals an extremely good correlation between each of the 11 items in
terms of the questionnaire as a whole. The sensitivity established by the
size of effect reveals that the questionnaire has an excellent capacity
for detecting relevant changes over time. This was determined bet-
ween the start and finish of 10 kinesiotherapy sessions, which patients
generally took between 3 and 4 weeks to complete. When expressed
as a percentage, the MDC gives a value of 20%. This means that for a
specificintervention to be considered as minimally relevant for Chilean
patients with shoulder-related pathologies, the reduction in the score
obtained in the questionnaire after intervention must be at least 20%.
In this study, significant clinical improvement was considered to be a
variation in the questionnaire score associated to the subjective per-
ception of being “quite better” The RCC discovered is 37%, and can be
an important reference value when it comes to classifying a surgical or
conservative intervention as successful, taking into account the Quick
DASH score as the outcome. Other studies''>'¢ use the MIC to consi-
der the success or failure of an intervention. However, this variation is
associated with the perception of a slight improvement, which cannot
be considered a success for the patient or for the medical team. Upon
comparing the psychometric properties with those of other PROM, the
internal consistency is similar to that found by the American Shoulder
and Elbow Surgeons (ASES) with a Cronbach'’s Alpha of 0.94 and a size
of effect of 1.33"7. Cronbach’s Alpha (0.94) and ICC (0.96) are reported'®
for the Western Ontario Rotator Cuff Index (WORC) questionnaire. A
similar MDC to that found in this study of 6 points, is reported'® by the
Western Ontario Shoulder Instability Index (WOSI), and of 12 points by
the Oxford Shoulder Instability Score (OSIS).

The relevance of the study is the knowledge of the psychometric
properties of a PROM validated for the Chilean population. This enables
the Quick DASH to constitute an alternative in assessing the dysfunctions
associated with shoulder pathologies, and the patient’s perceived
outcome following surgical or conservative intervention, and for this to
be interpreted correctly from a methodological perspective. The study
strengths are its sample size and the homogeneity of the demographic
assessed. Its limitations include the factor that the gender and age of
the patients may play an influencing factor in subjective perspective,
and that the results were not standardised for these variables.

Conclusion

The psychometric properties of the Quick DASH questionnaire
reveal that it constitutes an excellent alternative for reliable use in both
clinical and research contexts on Chilean patients with shoulder-related
pathologies.
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