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Abstract.
BACKGROUND: The shortened version of the Disabilities of the Arm, Shoulder and Hand (QuickDASH) and Patient Rated
Wrist/Hand Evaluation (PRWHE) are commonly used questionnaires to assess patient-reported hand function. Information about
the measurement properties of the Dutch versions is scarce.
OBJECTIVE: To gain insight into the measurement properties of the Dutch language versions of the QuickDASH and the
PRWHE in patients with (non)specific complaints of the hand, wrist, forearm and elbow.
METHODS: Internal consistency, construct validity, test-retest reliability, responsiveness, and floor and ceiling effects were
assessed according to COnsensus-based Standards for the selection of health Measurement INstruments (COSMIN) recommenda-
tions.
RESULTS: Questionnaires were filled out by 132 patients. Internal consistency of QuickDASH (Cronbach’s α = 0.92) and
PRWHE (Cronbach’s α = 0.97) was high. Predefined hypotheses for construct validity were not confirmed for 75% for both
QuickDASH and PRWHE (accordance with 62% of predefined hypotheses for both questionnaires). Test-retest reliability of
QuickDASH (ICC = 0.90) and PRWHE (ICC = 0.87) was good. Both QuickDASH (AUC = 0.84) and PRWHE (AUC = 0.80)
showed good responsiveness. No floor or ceiling effects were present.
CONCLUSIONS: Measurement properties of the Dutch language versions of the QuickDASH and the PRWHE, applied to
patients with (non)specific complaints of the hand, wrist, forearm and elbow, were very similar. Test-retest reliability and
responsiveness were good for both QuickDASH and PRWHE. Construct validity could not be demonstrated sufficiently.

Keywords: Hand, upper extremity, patient reported outcome measures, pain measurement, disability evaluation, psychometrics

1. Introduction1

Complaints of the arm, neck and shoulder (CANS)2

occur frequently in the Dutch population, with a point3

prevalence of over 25% and over half of the popula-4

tion reporting an episode of chronic complaints at least5
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once during a 15-year course [1,2]. Both pain and dis- 6

ability are considered important components of the as- 7

sessment of hand problems [3]. Patient reported out- 8

come measures (PROMs) are available to measure arm 9

and hand function. Among the most frequently used 10

region-specific questionnaires are the shortened ver- 11

sion of the Disabilities of the Arm, Shoulder and Hand 12

(QuickDASH) and Patient Rated Wrist/Hand Evalua- 13

tion (PRWHE) [4,5]. Both are brief self-report question- 14

naires, each taking less than 5 minutes to complete [4]. 15

Both questionnaires, which are available in many lan- 16
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guages including Dutch, have been considered essential17

tools to assess the outcome domain ‘patient-reported18

hand function/activities of daily living’ in patients with19

hand or wrist conditions [6].20

Several measurement properties of QuickDASH and21

PRWHE have been studied widely, especially validity22

and reliability, while information on other measure-23

ment properties such as responsiveness is scarcer [7,8].24

Most studies have been performed in samples consist-25

ing of patients suffering from traumatic hand injury26

or other disorders requiring surgical intervention, but27

much less in patients with nontraumatic musculoskele-28

tal complaints [7,9]. Furthermore, the methodological29

quality of studies where measurement properties were30

assessed varies and is often low according to quality31

criteria for measurement properties [7,8,10,11]. Mea-32

surement properties of the Dutch language versions of33

QuickDASH and PRWHE have been studied less exten-34

sively in general [12,13]. To use and correctly interpret35

the results of these PROMs in a predominantly nontrau-36

matic rehabilitation population, a better understanding37

of their measurement properties in such population is38

important [14].39

Therefore, the aim of this study was to gain insight40

into the measurement properties (internal consistency,41

construct validity, test-retest reliability, responsiveness42

(including the minimal important change (MIC) value)43

and floor or ceiling effects) of the Dutch language ver-44

sions of QuickDASH and PRWHE in patients with45

nontraumatic musculoskeletal complaints of the hand,46

wrist, forearm and elbow.47

2. Methods48

2.1. Study design49

The design of this prospective observational study50

was based on the recommendations of the COnsensus-51

based Standards for the selection of health Measure-52

ment INstruments (COSMIN) initiative [15,16]. This53

study was approved by the Medical Ethical Committee54

of the University Medical Center Groningen (METc55

2015/115) and has been registered with the Dutch Trial56

Register (NL5657). All participants gave written in-57

formed consent.58

2.2. Study sample59

Participants were recruited between November 201560

and March 2020. Participants were originally selected61

from patients visiting the outpatient clinic of the depart- 62

ment of rehabilitation medicine of one university hos- 63

pital and, to expedite inclusion, since January 2017 also 64

from two primary care hand therapy clinics located in 65

the same region as the university hospital. Participants 66

were eligible if they were 18 years or older and had 67

musculoskeletal complaints of their hand, wrist, fore- 68

arm and/or elbow. These complaints were classified as 69

specific or nonspecific CANS, according to the CANS 70

model [17]. CANS is defined as musculoskeletal com- 71

plaints of arm, neck and/or shoulder not caused by acute 72

trauma or by any systemic disease. While CANS covers 73

disorders located as proximally as neck and shoulder, 74

participants in this study were affected by more distally 75

located complaints (elbow and more distal) directly in- 76

fluencing hand function. This also included lateral epi- 77

condylitis, which involves the muscles and tendons of 78

the forearm that extend the wrist and fingers. Exclusion 79

criteria were insufficient understanding of the Dutch 80

language to fill out questionnaires, disorders excluded 81

by the CANS model (e.g., osteoarthritis, rheumatoid 82

arthritis) and the presence of concomitant medical con- 83

ditions causing considerate disability, such as neurolog- 84

ical disorders (e.g., stroke, traumatic peripheral nerve 85

damage) or (partial) amputation of the hand. Partici- 86

pants were selected through convenience sampling. 87

Intended sample size was based on COSMIN rec- 88

ommendations: at least 50 subjects to assess construct 89

validity, reliability, responsiveness and floor or ceiling 90

effects, and at least 7 times the number of items of a 91

questionnaire (with a minimum of 100) to assess inter- 92

nal consistency (in this case the questionnaire with the 93

most items was the PRWHE (15 items), therefore 7 × 94

15 = 105) [15]. 95

2.3. Procedure 96

Participants filled out questionnaires two or three 97

times (at T1, T2 and/or T3), depending on inclusion 98

location and whether they were treated by a certified 99

hand therapist at the institution where they were in- 100

cluded (Fig. 1). Questionnaires were paper-based and 101

handed out during a consultation (T1 at hand therapy 102

clinics) or distributed by post (T1 and T2 at the uni- 103

versity hospital, T3 at the university hospital and hand 104

therapy clinics). In any case, participants could fill out 105

the questionnaires at a self-selected moment and return 106

them by post. The interval between T1 and T2 was 1–3 107

weeks, which was supposed to be long enough to pre- 108

vent recall and allow administration of questionnaires 109

by post, yet short enough to assume no clinical change 110
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Table 1
Construct validity: predefined hypotheses and results

Predefined
hypothesis

Correlation with QuickDASH (ρ)
(accepted yes/no)

Correlation with PRWHE (ρ)
(accepted yes/no)

QuickDASH/PRWHE > 0.75 0.87 (yes) 0.87 (yes)
PDI 0.26–0.75 0.88 (no) 0.87 (no)
NRS Pain 0.26–0.75 0.75 (yes) 0.84 (no)
RAND-36 physical functioning 0.26–0.75 −0.70 (yes) −0.64 (yes)
RAND-36 social functioning 0.00-0.50 −0.61 (no) −0.54 (no)
RAND-36 vitality 0.00-0.50 −0.59 (no) −0.45 (yes)
RAND-36 mental health 0.00-0.25 −0.47 (no) −0.38 (no)
WAS 0.26-0.50 −0.67 (no) −0.63 (no)
Age 0.00–0.25 0.03 (yes) 0.03 (yes)
Hand grip strength† 0.26–0.75 −0.43 (yes) −0.43 (yes)

Predefined
hypothesis

Group comparison
(accepted yes/no)

Group comparison
(accepted yes/no)

Score: lower if employed Yes Yes, p = 0.009 (yes) Yes, p = 0.002 (yes)
Score: male = female Yes Yes, p = 0.53 (yes) Yes, p = 0.94 (yes)
Score: higher if dominant side affected No No, p = 0.47 (yes) No, p = 0.14 (yes)

QuickDASH: shortened version of the Disabilities of the Arm, Shoulder and Hand, PRHWE: Patient Rated Wrist/Hand
Evaluation, PDI: Pain Disability Index, NRS Pain: Numeric Pain Rating Scale, RAND-36: RAND 36-item Health Survey,
WAS: Work Ability Score. *0.00–0.25: weak; 0.26–0.50: moderate; 0.51–0.75: strong;> 0.75: very strong [32]. †Grip strength
of the affected hand, or dominant hand in case of bilateral involvement.

occurred [16]. University hospital participants with a111

site visit within 1 week of T1 (n = 45) also performed112

a hand grip strength measurement, which was used to113

assess construct validity.114

2.4. Measurements115

All participants filled out general demographic in-116

formation regarding marital status, level of education,117

current work situation and handedness. Diagnosis was118

recorded from the medical record.119

2.4.1. Primary measures120

The QuickDASH is a shortened version of the Dis-121

abilities of the Arm, Shoulder and Hand (DASH) ques-122

tionnaire, which was developed to measure physical123

function and symptoms in persons with musculoskeletal124

disorders of the upper limb [18,19]. It consists of 11125

items regarding function (7 items) and pain (4 items).126

The total score ranges from 0–100, where a higher score127

indicates more pain and disability. Internal consistency,128

construct validity, reliability and responsiveness have129

been rated to be adequate (mainly in patients with neck130

or shoulder disorders, patients with fractures or other131

injuries, or surgically treated patients) [8,10].132

The PRWHE is a questionnaire which was devel-133

oped to assess pain and disability of the wrist and134

hand [20–22]. It consists of 15 items divided over two135

subscales regarding pain (5 items) and function (10136

items) of wrist and hand. Both pain and function con-137

tribute equally to the total score, which ranges from138

0–100. A higher score indicates more pain and disabil- 139

ity. Its measurement properties have been assessed in 140

diverse countries and populations (mainly in patients 141

with fractures or other injuries), generally demonstrat- 142

ing very good internal consistency, construct validity 143

and reliability [7]. 144

2.4.2. Secondary measures 145

Secondary measures were collected depending on 146

location and the time the questionnaires were filled out 147

(Fig. 1), to assess either construct validity or respon- 148

siveness. The Pain Disability Index (PDI) is a generic 149

instrument for measuring disability related to pain. It 150

consists of 7 items concerning self-reported disability 151

due to pain in different situations such as work, leisure 152

time, activities of daily living, and sports. The total 153

score ranges from 0–70. A higher score reflects a greater 154

disability due to pain. It has been proven valid and reli- 155

able in patients with different types of musculoskeletal 156

pain [23]. 157

The Numeric Pain Rating Scale (NRS Pain) is a valid 158

and reliable, unidimensional scale to assess pain in- 159

tensity [24]. It consists of a single item asking about 160

pain intensity during the past week. It is scored on an 161

11-point Likert scale ranging from 0 (no pain) to 10 162

(worst pain imaginable). 163

The RAND 36-item Health Survey (RAND-36) is a 164

questionnaire about physical, mental and social health 165

and is used worldwide to measure health-related qual- 166

ity of life, which has been shown to be reliable and 167

valid [25]. The RAND-36 is a license free version of 168
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Table 2
Participant characteristics

Total (n = 132) UH (n = 63) HTC (n = 69)
Sex (male) (n (%)) 49 (37) 23 (37) 26 (38)
Age (years) (mean (SD)) 47.4 (16.7) 45.1 (15.1) 49.5 (17.9)
Diagnosis (n (%))

Specific CANS 73 (55) 25 (40) 48 (70)
Lateral epicondylitis 20 (28) 7 (28) 13 (27)
De Quervain’s disease 19 (26) 7 (28) 12 (25)
Trigger finger 17 (23) 7 (28) 10 (21)
Carpal tunnel syndrome 9 (12) 0 (0) 9 (19)
Dupuytren disease 8 (11) 4 (16) 4 (8)

Nonspecific CANS 59 (45) 38 (60) 21 (30)
Handedness (n (%))

Right-handedness 108 (82) 51 (81) 57 (83)
Left-handedness 14 (11) 9 (14) 5 (7)
Mixed or ambidexterity 10 (7) 3 (5) 7 (10)

Affected side (n (%))
Unilateral 79 (60) 35 (56) 44 (64)
Bilateral 53 (40) 28 (44) 25 (36)

Dominant hand affected (yes) (n (%)) 107 (82) 51 (81) 56 (81)
QuickDASH (0–100, median (IQR)) 31.8 (29.0) 31.8 (29.6) 34.1 (30.7)
PRWHE (0–100, median (IQR)) 46.8 (43.0) 41.5 (42.0) 50.0 (42.5)
Employed (yes) (n (%)) 92 (70) 48 (76) 44 (64)
WAS (0–10, mean (SD)) − 5.7 (2.8) −
NRS Pain (0–10, mean (SD)) − 4.5 (2.3) −

UH: university hospital. HTC: primary care hand therapy clinics. CANS: complaints of the arm,
neck and shoulder. QuickDASH: shortened version of the Disabilities of the Arm, Shoulder and
Hand. PRWHE: Patient Rated Wrist/Hand Evaluation. WAS: Work Ability Score. NRS Pain:
Numeric Pain Rating Scale.

the SF-36 and includes the same items [26]. It consists169

of eight subscales measuring either physical or mental170

health. While the complete RAND-36 was filled out,171

only the subscales physical functioning, social func-172

tioning, vitality, and mental health were analyzed in this173

study for the purpose of construct validity assessment.174

Subscale scores are calculated using an algorithm, the175

output being a score between 0 and 100. Higher scores176

indicate a better health status.177

The Work Ability Score (WAS) is a single-item ques-178

tionnaire asking about the current work ability com-179

pared to the lifetime best work ability, ranging from 0180

(completely unable to work) to 10 (lifetime best work181

ability). It has been shown to be a valid, reliable, and re-182

sponsive instrument to assess current work ability [27].183

Hand grip strength was measured using a Jamar dy-184

namometer, the patient sitting with the elbow flexed185

at 90 degrees and the forearm and wrist in a neutral186

position. Both hands were assessed three times each187

in alternating order and the mean for each hand was188

calculated [28].189

A question about the global rating of change (GRC)190

was used as an external criterion to assess clinically191

meaningful change, in order to assess responsive-192

ness [29]. Participants who were treated by a certified193

hand therapist (at their inclusion location, either the194

university hospital or one of the two hand therapy clin- 195

ics) were asked to rate the perceived change in com- 196

plaints of their hand, wrist or forearm since the start of 197

hand therapy on a 7-point Likert scale, ranging from 1 198

(much better) to 7 (much worse). In general, hand ther- 199

apy treatments included exercises, ergonomic advice 200

and relative rest (e.g., splinting). 201

2.5. Data analyses 202

Statistical analyses were performed using IBM SPSS 203

Statistics 28. Descriptive statistics were used to de- 204

scribe patient characteristics. Parametric or nonpara- 205

metric statistics were used where appropriate. Statistical 206

significance was set at p < 0.05. 207

2.5.1. Internal consistency 208

Cronbach’s α was calculated for each (sub)scale, 209

a value between 0.70 and 0.95 was considered ade- 210

quate [15]. 211

2.5.2. Construct validity 212

Construct validity of QuickDASH and PRWHE was 213

evaluated through 13 predefined hypotheses (Table 1). 214

Because of their equivalent construct, these hypotheses 215

were the same for both QuickDASH and PRWHE. 216
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The hypotheses were based on a theoretical assess-217

ment of the concepts being measured. Both Quick-218

DASH and PRWHE assess pain of the arm/hand, the219

ability to use the hand and to perform daily activities. As220

such, a very strong relationship between these two ques-221

tionnaires was expected. Also, because of their similar222

construct, the assumed strength of the correlation with223

other variables was identical for both QuickDASH and224

PRWHE. The PDI measures the impact of pain on the225

ability of a person to participate in essential life activi-226

ties but does not focus specifically on the upper extrem-227

ities. Similarly, the RAND-36 subscale physical func-228

tioning is composed of items assessing the influence of229

health problems on different physical activities, some230

involving the upper extremity. Therefore, a moderate231

to strong relationship between QuickDASH/PRWHE232

and PDI/RAND-36 subscale physical functioning was233

expected. A similar relationship was expected between234

QuickDASH/PRWHE and WAS, as it is perceivable that235

upper extremity pain and disabilities have some effect236

on work ability. Because pain contributes partially to237

the total scores of QuickDASH/PRHWE, a moderate238

to strong correlation with NRS Pain was expected. The239

correlation between QuickDASH/PRWHE and RAND-240

36 subscales social functioning, vitality and mental241

health was expected to be weak to moderate, because242

these subscales test constructs not directly related to up-243

per extremity function. A moderate to strong correlation244

between QuickDASH/PRWHE and hand grip strength245

was expected, since hand grip strength might be af-246

fected by the disorder or associated pain. Age and sex247

influence QuickDASH/PRWHE scores only slightly,248

therefore a weak correlation with age and no differences249

between males and females were expected [30,31]. It250

was assumed that better hand function was reported251

by those who were working, therefore lower Quick-252

DASH/PRWHE scores were expected in participants253

who were employed opposed to unemployed. Because254

use of the dominant hand is not assumed for the ac-255

tivities listed in QuickDASH/PRWHE, no difference256

in QuickDASH/PRWHE scores was expected between257

participants of which the dominant side was affected or258

not.259

Spearman’s rank correlation coefficients (r) were cal-260

culated to assess associations with other measurements.261

Correlation coefficients were interpreted as follows:262

0.00–0.25 weak, 0.26–0.50 moderate, 0.51–0.75 strong,263

above 0.75 very strong [32]. Known-group differences264

were assessed using the Mann-Whitney U test. Con-265

struct validity was deemed good when at least 75%266

of the results were in accordance with the predefined267

hypotheses [15].268

2.5.3. Test-retest reliability 269

An intraclass correlation coefficient (ICC) for ab- 270

solute agreement (two-way mixed effects model) was 271

calculated, an ICC > 0.70 was deemed good [15]. The 272

95% Limits of Agreement (LoA) were presented using 273

a Bland-Altman plot. LoA are defined as the mean dif- 274

ference between repeated measurements ± 1.96 SD of 275

the difference [33]. 276

2.5.4. Responsiveness 277

The GRC was used as an external criterion (anchor- 278

based method) [29]. A score of 1 or 2 ((much) im- 279

proved) was considered as an improvement, a score 280

of 3 (slightly improved), 4 (the same) or 5 (slightly 281

worse) was considered unchanged, and a score of 6 282

or 7 ((much) worse) was considered as a deterioration 283

of complaints. The area under the receiver operating 284

characteristics (ROC) curve (AUC) was calculated to 285

assess discrimination between participants whose com- 286

plaints had improved versus remained unchanged [34]. 287

An AUC of at least 0.70 was considered adequate to 288

distinguish between patients who have improved ver- 289

sus remained unchanged [15]. The MIC (the smallest 290

change in the score that patients perceive as important) 291

was determined by the ROC cut-off point associated 292

with optimal sensitivity and specificity, using the sum 293

of squares approach [35]. This approach determines 294

the ROC cut-off point by finding the smallest sum of 295

squares of 1-sensitivity and 1-specificity, assuming sen- 296

sitivity and specificity are valued equally. The stan- 297

dard error of measurement (SEM) was calculated by the 298

square root of the error variance of an ANOVA analy- 299

sis including systematic differences (SEMagreement). The 300

smallest detectable change (SDC, the smallest change 301

that can be detected beyond measurement error) was 302

calculated using the formula SDC = 1.96 ×
√

2 × 303

SEM. The SDC should be smaller than the MIC, to 304

distinguish between clinically meaningful change and 305

measurement error [15]. 306

2.5.5. Floor or ceiling effects 307

Floor or ceiling effects were considered to be present 308

if more than 15% of participants achieved the lowest or 309

highest possible score [15]. 310

3. Results 311

The QuickDASH and PRWHE were filled out by 132 312

patients, 63 at the university hospital and 69 at the hand 313

therapy clinics (Table 2). The number of participants 314
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Fig. 1. Flowchart of study procedure and number of participants. Overview of the three study measurement moments (T1, T2 and T3), the measures
taken per moment (depending on the measurement properties studied) and the number of participants for each measurement property and location.
UH: university hospital, HTC: primary care hand therapy clinics, QuickDASH: shortened version of the Disabilities of the Arm, Shoulder and
Hand, PRHWE: Patient Rated Wrist/Hand Evaluation, PDI: Pain Disability Index, NRS Pain: Numeric Pain Rating Scale, RAND-36: RAND
36-item Health Survey, WAS: Work Ability Score, GRC: global rating of change, N/A: not applicable.

included in the analysis of each measurement property315

ranged from 58 to 132 (Fig. 1). Specific CANS were316

relatively more prevalent in patients included from the317

hand therapy clinics compared to those included from318

the university hospital (X2 (df = 1, n = 132) = 11.90,319

p = 0.001), where nonspecific CANS were more preva-320

lent. Other characteristics did not differ significantly321

between university hospital and hand therapy clinic322

populations.323

3.1. Internal consistency324

For QuickDASH, Cronbach’s α was 0.92. For325

PRWHE, Cronbach’s α of the complete questionnaire326

(15 items) was 0.97, for the pain subscale (5 items) and327

for the disability subscale (10 items) it was 0.93 and328

0.96, respectively.329

3.2. Construct validity330

Accordance with predefined hypotheses was ob-331

served in 8 of 13 (62%) hypotheses tested for both332

QuickDASH and PRWHE (Table 1), meaning that333

construct validity of both questionnaires could not be334

demonstrated.335

3.3. Test-retest reliability 336

For QuickDASH, ICC was 0.90 (95% CI: 0.84–0.94). 337

The mean difference between test and retest was −0.21 338

with LoA of −18.34 (lower) and 17.92 (upper) (Fig. 2). 339

For PRWHE, ICC was 0.87 (95% CI: 0.78–0.92). The 340

mean difference between test and retest was−0.71 with 341

LoA of −25.50 (lower) and 24.08 (upper) (Fig. 2). 342

3.4. Responsiveness 343

Of the 58 participants who received hand therapy 344

treatment, 21 (36%) indicated that their complaints had 345

improved since the start of this treatment (GRC score 346

1 or 2), while 35 (60%) indicated that their complaints 347

were unchanged (GRC score 3, 4 or 5). Participants 348

whose complaints had improved after hand therapy had 349

a greater reduction of both QuickDASH (mean differ- 350

ence 21.3, 95% CI: 12.2-30.4, p < 0.001) and PRWHE 351

(mean difference 18.4, 95% CI: 9.3–27.6, p < 0.001) 352

scores compared to participants whose complaints were 353

unchanged. 354

The AUC was 0.84 (95% CI: 0.73–0.94) for Quick- 355

DASH and 0.80 (95% CI: 0.69–0.92) for PRWHE 356

(Fig. 3). For QuickDASH, the ROC cut-off and MIC 357
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Fig. 2. Bland-Altman plots for QuickDASH and PRWHE. Bland-Altman plots of differences between scores at the first measurement moment (T1)
and second measurement moment (T2, 1–3 weeks after T1) versus the mean of these two measurements. For QuickDASH (left panel), the mean
difference between T1 and T2 was −0.21 with LoA of −18.34 (lower) and 17.92 (upper). For PRWHE (right panel), the mean difference between
T1 and T2 was −0.71 with LoA of −25.50 (lower) and 24.08 (upper). LoA: 95% Limits of Agreement, QuickDASH: shortened version of the
Disabilities of the Arm, Shoulder and Hand, PRHWE: Patient Rated Wrist/Hand Evaluation.

was 15.9 points (sensitivity 0.71, specificity 0.83), the358

SEM was 1.85 and the SDC was 5.13. For PRWHE, the359

ROC cut-off and MIC was 10.3 points (sensitivity 0.95,360

specificity 0.60), the SEM was 2.15 and the SDC was361

5.96.362

3.5. Floor or ceiling effects363

For both QuickDASH and PRWHE, only one of 132364

participants had the lowest possible score (less than365

1%). None of the participants had the highest possible366

score on either of these questionnaires. This indicates367

that no floor or ceiling effects were present.368

4. Discussion369

This study assessed multiple measurement proper-370

ties of QuickDASH and PRWHE in a Dutch rehabil-371

itation population suffering from complaints of hand,372

wrist, forearm and/or elbow, classified as specific or373

nonspecific CANS. Outcomes were compared to COS-374

MIN quality criteria for measurement properties [15].375

The quality of measurement properties of QuickDASH376

and PRWHE were similar in this study sample. Most377

measurement properties were sufficient: internal con-378

sistency, test-retest reliability, responsiveness and floor379

and ceiling effects for both QuickDASH and PRWHE.380

Construct validity was insufficiently demonstrated for381

both QuickDASH and PRHWE, because less than 75%382

of results were in accordance with predefined hypothe- 383

ses. 384

Internal consistency of QuickDASH and PRWHE 385

in previous studies was invariably high and similar to 386

our findings [7–9,11,36]. The very high Cronbach’s 387

α of PRWHE disability subscale is indicative of item 388

redundancy. Using factor analysis, multiple studies have 389

demonstrated that PRWHE actually consists of three 390

(pain, specific activities, usual activities) instead of two 391

subscales (pain and function) [37–39]. 392

Construct validity of QuickDASH and PRWHE in 393

this study was insufficient, because less than 75% of 394

observed correlations with other parameters were in 395

accordance with predefined hypotheses. The correla- 396

tions between QuickDASH/PRWHE and PDI, WAS 397

and most RAND-36 subscales were stronger than hy- 398

pothesized. While the strength of observed correlations 399

matched with expected correlations for only 62% of 400

the predefined hypotheses, the order of the observed 401

correlation coefficients did correspond with those of 402

the hypotheses. So, the RAND-36 subscale physical 403

functioning was correlated more strongly with Quick- 404

DASH/PRWHE than the RAND-36 subscales social 405

functioning and vitality. Also, as expected, the weak- 406

est correlation was observed for the RAND-36 sub- 407

scale mental health. In two studies assessing the mea- 408

surement properties of QuickDASH (Chinese version) 409

and PRWHE (Turkish version) in patients with diverse 410

upper extremity disorders, correlations with the sub- 411

scales physical functioning, social functioning, vital- 412
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Fig. 3. ROC curves for QuickDASH (solid line) and PRWHE (dotted line) represented in comparison to a reference line (dashed line). The AUC
was calculated to assess discrimination between participants whose complaints had improved versus remained unchanged. The AUC was 0.84
(95% CI: 0.73–0.94) for QuickDASH and 0.80 (95% CI: 0.69–0.92) for PRWHE. ROC: receiver operating characteristics, AUC: area under the
ROC curve, QuickDASH: shortened version of the Disabilities of the Arm, Shoulder and Hand, PRHWE: Patient Rated Wrist/Hand Evaluation.

ity and mental health of 36-Item Short-Form Health413

Survey (SF-36, which resembles RAND-36 strongly)414

were assessed. The same order of correlation coeffi-415

cients was described as in this study, yet the strength416

of these correlations was much weaker and within the417

ranges hypothesized in this study [37,40]. In a study as-418

sessing the measurement properties of the QuickDASH419

in patients with acute elbow trauma, a strong correla-420

tion was found between QuickDASH and SF-36 sub-421

scale physical functioning (similar to the correlation422

between QuickDASH and RAND-36 subscale physical423

functioning in this study), but a much weaker correla-424

tion between QuickDASH and SF-36 mental compo-425

nent scale (consisting of four SF-36 domains, amongst426

which social functioning, vitality and mental health)427

than between QuickDASH and RAND-36 subscales428

social functioning, vitality and mental health in this429

study [13]. While we carefully considered the synthesis430

of the predefined hypotheses, we argue that we could431

have been less strict in describing the precise strength432

of expected correlation coefficients. Even though alter-433

native explanations might introduce bias, we were more434

confident about the relative than the absolute magnitude435

of the correlations. Therefore, we feel that both Quick-436

DASH and PRWHE might be more valid than demon-437

strated in this study. In any case, the results provide438

more insight into the construct of both questionnaires in439

a sample of patients with nontraumatic musculoskeletal440

complaints of the hand, wrist, forearm and elbow.441

Test-retest reliability of both QuickDASH and442

PRWHE was very good, which matches previous liter-443

ature reporting similar reliability almost without excep- 444

tion [7–9,11]. 445

Responsiveness of both QuickDASH and PRWHE 446

was good, with an AUC of over 0.70 and SDC smaller 447

than MIC for both QuickDASH and PRWHE, indi- 448

cating that clinically important change can be distin- 449

guished from measurement error. QuickDASH had a 450

MIC of 16 points and PRHWE had a MIC of 10 points. 451

Previously reported MIC differed amongst others be- 452

tween diagnoses and treatment type (generally lower 453

for nonsurgical treatment compared to surgical treat- 454

ment), but are similar to our findings for both Quick- 455

DASH (range 14–18) and PRWHE (range 13–14) in 456

similar samples [41–44]. The cut-off point to determine 457

MIC may be chosen differently, depending on the pre- 458

ferred balance between sensitivity and specificity (see 459

Appendix for cut-off values and associated sensitivity 460

and specificity) [34]. 461

4.1. Clinical implications and suggestions for further 462

research 463

While construct validity and floor and ceiling effect 464

results were on par between QuickDASH and PRWHE, 465

internal consistency, test-retest reliability and respon- 466

siveness of QuickDASH seemed slightly favorable over 467

those of PRWHE. Furthermore, QuickDASH consists 468

of fewer items and can be used in a wider population 469

experiencing problems anywhere in the upper extrem- 470

ity, while PRWHE focuses on wrist and hand problems. 471
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Therefore, we consider that use of the QuickDASH may472

be preferred over the PRWHE. Due to the instructions473

of the PRWHE (pain in hand/wrist) its use in patients474

with pain in the forearm or elbow may be limited (even475

when this pain is directly related to hand function).476

Small changes to these instructions might be considered477

to broaden its application [45]. Expansion of these in-478

sights may support decisions regarding the use of these479

questionnaires in clinical practice and contribute to the480

further development of a viable methodology for use in481

research on patients with upper limb disability [46].482

Suggestions for further research include further vali-483

dation of the QuickDASH and PRWHE as well as the484

assessment of their measurement properties in differ-485

ent, but more homogenous populations (e.g., test-retest486

reliability should be evaluated additionally in a primary487

care population and responsiveness should be evalu-488

ated additionally in a tertiary care population). Also,489

because of possible item redundancy, further shortening490

or division in subscales of these questionnaires deserves491

attention.492

4.2. Limitations493

Despite adherence to COSMIN guidelines, COSMIN494

recommended sample sizes have been increased in re-495

cent design checklists and the sample size used in this496

study is currently considered as adequate instead of497

very good [47]. The sample size did not allow for a498

further division into groups of diagnoses. Stability on499

the construct measured during the interval for test-retest500

reliability was assumed but not assessed on an indi-501

vidual level. While all participants had similar disor-502

ders, there was a difference in distribution of specific503

versus nonspecific CANS between university hospi-504

tal and primary care hand therapy clinic populations.505

Not all upper extremity regions were represented in the506

population studied (e.g., no shoulder disorders). Also,507

even though participants originated from the same ge-508

ographical area, the fact that some of them were seen509

in primary care and others in tertiary care might limit510

generalizability.511

5. Conclusion512

Measurement properties of the Dutch language ver-513

sions of QuickDASH and PRWHE, applied to patients514

with (non)specific complaints of the hand, wrist, fore-515

arm and elbow, were very similar. Internal consistency516

was slightly better for QuickDASH than PRWHE. Test-517

retest reliability and responsiveness were good for both 518

QuickDASH and PRWHE. Construct validity could not 519

be demonstrated sufficiently. No floor or ceiling effects 520

were present. 521
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