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INTRODUCTION
Patient-reported outcome measures (PROMs) have 

been increasingly used in the hand surgery literature as 
a marker of treatment success.1 These measures are valu-
able, as they focus on functional, physical, and emotional 
outcomes experienced by patients and not simply radio-
graphical or surgeon-reported outcomes.2 This “patient 
centered approach” seeks to identify treatment effects 
with meaningful benefits to patients and care that will 
help improve quality of life.

Despite the rapid increase in the popularity of these 
measures, there has been little to no standardization on 
the implementation of their use in hand surgery. This lack 

of standardization makes the interpretation of the out-
comes assessed difficult to understand. Many individual 
PROMs have been created, but there is little evidence on 
how they perform in comparison with one another, and 
which PROM should be used in certain situations. This 
ambiguity has led to studies with similar methodologies, 
but differing use of PROMs, yielding contrasting results.3,4 
This has called into question whether the differences 
reported in these studies represent true differences in 
the populations being studied, or simply differences in 
the ability of the selected PROMs to adequately assess the 
study populations.

To provide clinically meaningful data from the 
milieu of PROMs, researchers have attempted to calcu-
late the minimum improvement a patient would need to 
experience on a given PROM scale to be “clinically rel-
evant.” These values have been called minimal clinically 
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important difference (MCID) ratios.5 However, the calcu-
lation of these values themselves has not been standard-
ized.6 Reports in other musculoskeletal subspecialties have 
shown wide differences in reported MCIDs, both in the 
way these values are calculated and in the reported values 
themselves.6–11 The wide variation in MCIDs, and lack of 
standardization, makes interpretation of PROMs nearly 
impossible. Standardization of PROMs and MCIDs may 
help compare outcomes between studies and across popu-
lations; however, standardization may be difficult, given 
the wide variety of conditions seen in hand and upper 
extremity surgery.

The purpose of the current study was to examine the 
use of PROMs in the hand surgery literature. The primary 
aim was to compare the currently reported values and 

calculation methods for MCID ratios. The secondary aim 
was to identify the overall number of PROMs, and to pro-
vide information on which measures are most common 
for certain surgical indications. Our hypothesis was that 

Takeaways
Question: What patient-reported outcome measures 
(PROMs) are commonly used in hand surgery?

Findings: Multiple PROMs are used, with little standard-
ization across studies.

Meaning: We need to develop a standardized approach 
to the use of PROMs to better understand their clinical 
applicability in hand surgery.

Fig. 1. A summary of articles included in the systematic review.
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there would be wide variation in the reported MCID val-
ues in the hand surgery literature.

MATERIALS AND METHODS
We performed a systematic review of PROMs and 

MCIDs reported in the hand surgery literature between 
January 2018 and June 2022. to identify a representative 
subset of nonshoulder upper extremity surgery literature, 
we included PROMs published in the four orthopedic 
journals with the highest impact: the Journal of Bone and 
Joint Surgery, the Journal of Hand Surgery American (JHS 
Am), the Journal of Hand Surgery European (JHE Eu), and 
Hand. Inclusion criteria confined our search to nonshoul-
der upper extremity articles that reported at least one 
PROM as an outcome measure. We chose this methodol-
ogy, as opposed to a systematic review, as we felt that utiliz-
ing search terms would not adequately identify individual 
PROMs and MCIDs in articles. We therefore elected for 
a manual screen of journals. This approach is more thor-
ough, but less broad. A total of 4677 articles were reviewed 
across the four journals throughout the study period. In 
total, 410 of those articles met inclusion criteria. Of the 
included studies, 148 also reported an MCID value (Fig. 1).

PROMs Analysis
We reviewed all articles in each journal published dur-

ing the study period, and included any PROM reported 
from any published study. If a study had multiple PROMs, 
all measures were included in the study. The overall num-
ber of PROMs was calculated, and the number of times an 
individual PROM score was used. The frequency of PROM 
utilization was reported in aggregate, both by journal, and 
by surgical indication and/or anatomical area. The subsets 
of surgical indication and/or anatomical area included 
distal radius fracture, carpal tunnel, cubital tunnel, hand 
fractures, forearm/elbow fractures, wrist or elbow arthros-
copy, osteoarthritis, scaphoid fracture, hand/wrist pathol-
ogy, elbow pathology, or other.

MCID Calculations
We also identified any study that reported an MCID 

reported value. Some studies referenced previously pub-
lished MCID values, whereas other studies calculated 
their own MCID values based on their specific study 
population. We reported both calculated and referenced 
MCIDs by PROM. For example, a study may have utilized 
QuickDASH as the PROM. This study may have reported 
a referenced MCID from a prior study or calculated an 
MCID from the study population. If the study did both, 
we would have recorded both values. To ease in interpre-
tation of the study information, we reported referenced 
MCID values in one table (group 1), and calculated MCID 
values (group 2), in separate tables. For each value, we 
reported the method of calculation and study population 
in which the calculation was conducted.

In addition to recording the MCID value of the study, 
we also recorded the method of the MCID calculation. 
MCIDs are not standardized measurements, but are cal-
culated values from patient populations. There are three 

methods for calculation of an MCID: an anchor-based 
approach, a distribution-based approach, or a delphi 
approach.12 A distribution-based approach was further 
categorized into one of the statistical methods: minimal 
detectable change, one-half SD, effect size, and standard 
error of the mean.

MCID values were reported in two separate groups. 
Group one was referenced MCID values and group two 
was calculated MCID values. For each value, we reported 
the method of calculation and study population in which 
the calculation was conducted.

Statistical Methods
Descriptive statistics were used to describe the find-

ings of the PROMs and the MCIDs. Tables were utilized to 
present information based off frequency of PROM usage, 
indication of PROM usage, referenced MCID values, and 
calculated MCID values. PRISMA guidelines were fol-
lowed in designing and conducting the study. This study 
was exempt from institutional review board approval due 
to the deidentified nature of the publicly published data 
we examined. No external funding was used to conduct 
this study.

RESULTS
In total, 410 articles were identified as reporting at least 

one PROM during the study period. Thirty-five unique 
PROMs were reported. The most commonly reported 
PROMs were the QuickDASH (disability of the arm, shoul-
der, and hand questionnaire), the visual analogue pain 
scale (VAS), the DASH, the patient-reported wrist evalua-
tion (PRWE), the PROMIS measures (the NIH-sponsored 
patient-reported outcomes measurement information 
system), and the Michigan Hand Questionnaire (MHQ) 
(Table 1). These measures collectively account for 82% of 
all PROMs reported.

The most common PROM for each surgical indication 
and/or anatomical area was also calculated. The most 
utilized PROM for each indication was as follows: DASH 
for distal radius fractures, BCTQ (Boston Carpal Tunnel 
Questionnaire) for carpal tunnel, QuickDASH for cubital 
tunnel, VAS pain for hand fractures, MEPS (Mayo Elbow 
Performance Score) for forearm/elbow fractures, DASH 
for wrist/elbow arthroscopy, VAS pain for osteoarthritis, 
DASH for scaphoid fracture, VAS pain for hand/wrist 
pathology, DASH for elbow pathology, and QuickDASH 
for other. (See table, Supplemental Digital Content 1, 
which displays the PROMs by surgical indication and/
or anatomical area. http://links.lww.com/PRSGO/
C952.)22–27,30,31,34–46,48,49,51–56,59–75

In total, 148 studies also reported an MCID value. Of 
the 148 studies, 14 calculated new MCID values based off 
the study populations, whereas the remainder utilized ref-
erenced values. Ninety-five different MCID values were 
referenced from 65 unique articles. For the most common 
measures, there was a wide range of referenced MCID val-
ues. For the DASH measure MCID, values varied from 3.9 
to 15; for QuickDASH, values varied from 6.8 to 25.8; for 
PRWE, values varied from 6 to 24; and for MHQ, values 

http://links.lww.com/PRSGO/C952
http://links.lww.com/PRSGO/C952
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varied from 8.4 to 14.7. (See table, Supplemental Digital 
Content 2, which displays the referenced values for mini-
mal clinically important differences. http://links.lww.
com/PRSGO/C953.)

Similarly, there was wide variation in the studies that 
calculated MCID values. Calculated MCID values ranged 
dramatically, including QuickDASH values from 4.9 to 
56.3, PRWE values from 10 to 28, and PROMIS upper 
extremity scores from 2 to 22 (Table 2).

In addition to the wide variation of the reported MCID 
values, there was also wide variation in the method used 
to calculate the MCID. All three MCID calculation meth-
ods were used in MCID values reported in the literature, 
including anchor-based methods, distribution-based 
methods, and the delphi approach methodology. The 
method of calculation for each MCID and the references 
were included (see tables, Supplemental Digital Contents 
1–2, http://links.lww.com/PRSGO/C952 and http://
links.lww.com/PRSGO/C953). The anchor mean change 
was the most common method of MCID determination 
overall in both the previously published MCIDs and the 

calculated MCIDs. The one-half SD method was the most 
common distribution-based method for both categories.

DISCUSSION
This study found wide variation and little standardiza-

tion in the use of PROMs and MCID values in the hand 
surgery literature. Thirty-five unique PROMs were found 
during the study period. Ninety-five different MCID val-
ues were referenced from 65 unique articles. Although 
the QuickDASH measure was the most common measure 
overall, other measures were found to be more popu-
lar for different surgical indications. There was no stan-
dardization across studies as to which measure was used 
for any specific surgical indication or anatomical area. 
Furthermore, there was wide variation in the reporting of 
MCIDs, with no standardization of calculation method for 
MCIDs. The most common MCIDs had large variations in 
reported MCID values, making interpretation and stan-
dardization of PROMs difficult.

The lack of standardization of these measures has 
been compounded by the recent proliferation of PROMs 
in the hand surgery literature. Although the use of these 
measures is based on good intentions and solid method-
ological approaches, the lack of standardization of these 
measures has made their use nearly impossible to mean-
ingfully interpret. Each PROM has been created and 
tested independent of the other measures. However, little 
to no work has been done to compare the effectiveness of 
measures against one another, or to standardize the use of 
specific PROMs for specific indications.6 Without this rig-
orous comparison process, surgeons are left with little to 
no ability to interpret the outcomes of practice changing 
studies in hand surgery.

The inability to interpret study results due to the lack 
of standardization is possibly best exemplified in the 
literature surrounding distal radius fractures in older 
patients. Large, randomized trials have shown differ-
ing results. The WRIST study group found no differ-
ence between operative and nonoperative treatment 
in patients over the age of 60.3 In contrast, Martinez-
Mendez found improvement with operative treatment in 
patients over the age of 60.4 When examining the studies 
we noticed that the WRIST study group used the MHQ 
as the primary outcome measure, whereas the Martinez-
Mendez study utilized the PRWE. Lack of standardiza-
tion of these PROMs and their associated MCIDs makes 
it difficult to know if the varying findings of these studies 
represent actual differences in the studied populations 
or simply differences in the PROMs’ ability to measure a 
difference if one were to exist.

Similarly, nonstandardization of MCID calculation 
makes interpretation of population-level data difficult. 
Stephens et al conducted a meta-analysis of operative ver-
sus nonoperative treatment of distal radius fractures in 
older patients.14 The study found a statistically significant 
improvement in DASH scores at greater than 1 year for 
patients treated with operative management. However, 
the authors claimed that despite the improvement of 5.6 
points on the DASH scale, the findings did not meet the 

Table 1. A List of All PROMs Published in 2019 Included in 
the Study
Patient-Reported Outcome Measure Total 

QuickDASH 131
VAS Pain 128
DASH 115
Patient-Reported Wrist Evaluation (PRWE) 63
PROMIS Pain Interference 42
PROMIS Upper Extremity 40
PROMIS Physical Function 33
Michigan Hand Questionnaire 29
PROMIS Depression 26
Boston Carpal Tunnel Questionnarie 21
Modified Mayo Wrist Score 16
EuroQol-5D 14
Mayo Wrist Score 12
PROMIS Anxiety 10
Mayo Elbow Performance Score 8
Global Physical Health 7
Likert Satisfaction Scale 7
Short Form Health Survey Form 36 6
PROMIS Pain Intensity 6
PROMIS Pain Behavior 6
PROMIS Peer Relationships 5
Canadian Occupational Performance Measure 5
Pain Intensity Numerical Rating Scale 5
PROMIS Mobility 4
Pediatric Outcomes Data Collection Instrument 4
Likert Pain Scale 4
American Shoulder and Elbow Surgeons Score 4
Unité Rhumatologique des Affections de la Main 4
Cold Intolerance Sensitivity Scale 4
Short Form Health Survey Form 12 3
Global Mental Health 3
Patient Rated Elbow Score 2
Social Well-Being Score 1
ABILHAND 1
Australian Canadian Osteoarthritis Hand Index (AUSCAN) 1

http://links.lww.com/PRSGO/C953
http://links.lww.com/PRSGO/C953
http://links.lww.com/PRSGO/C952
http://links.lww.com/PRSGO/C953
http://links.lww.com/PRSGO/C953
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MCID that would show clinical benefit. The authors did 
not calculate an MCID in the study, but instead chose to 
reference a value of 10 that was calculated from an anchor-
based method in a nondistal radius population.15,16 This 
led the researchers to suggest that nonoperative manage-
ment was the preferred method of treatment. However, in 
our study the MCID values in the literature ranged from 
3 to 15, with changes based off the methodology of MCID 

calculation. Based on a distribution method, a commonly 
cited MCID for DASH would be 3.9.13 If a value of 3 was 
utilized as the appropriate MCID instead of the 10 refer-
enced by the authors, then the results of the meta-analysis 
would have suggested the exact opposite, that operative 
fixation was both statistically and clinically more beneficial 
than nonoperative management. So which MCID value is 
correct? And which calculation method is preferred?

Table 2. Calculated Values for Minimal Clinically Important Differences
PROM Citation MCID Method of Calculation Population 

QuickDASH Kazmers et al32 10.2
10.3
10.2

Anchor mean change
Anchor mean change
1/2 SD method

UE Clinic

 Kazmers et al33 8.8
11.7

Anchor mean change
1/2 SD method

OA

 Kazmers et al29 6.8 Anchor mean change UE Clinic
 Kazmers et al28 10.4 1/2 SD method CTR
 Hung et al76 4.93 - 56.37 Anchor mean change, anchor ROC curve, 1/2 SD, 

1/3 SD, MDC90, MDC 95, MDC 99
UE Clinic

 Jorgenson et al77 18
10

Anchor ROC curve
SEM

OA

PRWE McCreary et al78 26.8
28.1
10.9

Overall health anchor mean change
Mental and emotional health Anchor mean change
1/2 SD method

DRF

PROMIS UE Kazmers et al32 3
4

4.1

Anchor mean change
Anchor mean change
1/2 SD method

UE Clinic

 Kazmers et al33 4.2
4.8

Anchor mean change
1/2 SD method

OA

 Kazmers et al29 2.1 Anchor mean change UE Clinic
 Kazmers et al28 3.6 1/2 SD method CTR
 Bernstein et al47 6.3

8.0
4.2

MHQ anchor mean change
BCTQ anchor mean change
1/2 SD method

CTR

 Hung et al76 2.60–22.16 Anchor mean change, anchor ROC curve, 1/2 SD, 
1/3 SD, MDC90, MDC 95, MDC 99

UE Clinic

PROMIS PI CAT Hollenberg et al50 3.7
6.8

Anchor mean change
Distribution of effect sizes

DRF (anchor)
UE Clinic (distribution)

 Kazmers et al28 3.4 1/2 SD Method CTR
 Bernstein et al47 8.9

9.7
4.1

MHQ anchor mean change
BCTQ anchor mean change
1/2 SD method

CTR

 Hung et al76 1.13–22.01 Anchor mean change, anchor ROC curve, 1/2 SD, 
1/3 SD, MDC90, MDC 95, MDC 99

UE Clinic

PROMIS PF CAT Hollenberg et al50 3.8
5.2

Anchor mean change
Distribution of effect sizes

DRF (anchor)
UE Clinic (distribution)

 Kazmers et al32 2.1
2.1
4.1

Anchor mean change
Anchor mean change
1/2 SD method

UE Clinic

 Kazmers et al29 1.7 Anchor mean change UE Clinic
 Kazmers et al28 4.6 1/2 SD method CTR
 Bernstein et al47 1.8

2.8
2.7

MHQ anchor mean change
BCTQ anchor mean change
1/2 SD method

CTR

 Sandvall et al58 3.6
4.6

Anchor mean change
Anchor, effect sizes > 0.2 and < 0.8, with MID > MDC

DRF

 Hung et al76 1.61–18.83 Anchor mean change, anchor ROC curve, 1/2 SD, 
1/3 SD, MDC90, MDC 95, MDC 99

UE Clinic

 Lee et al57 3.5
3.9

Anchor mean change
Anchor, effect sizes > 0.2 and < 0.8, with MID > MDC

OA

VAS Pain Randall et al79 1.9
1.6

Anchor mean change
1/2 SD method

UE Surgical

UE Clinic: Patients presenting to clinic for evaluation of upper extremity musculoskeletal conditions. OA, osteoarthritis; CTR, carpal tunnel release; DRF, distal 
radius fracture. UE Surgical: patients undergoing surgical treatment for upper extremity musculoskeletal conditions.
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This lack of standardization is not unique to hand 
surgery. Comparison studies of PROMs and methods for 
MCID calculation have begun in other musculoskeletal 
subspecialties.6–9,17 Researchers in total joint arthroplasty 
have created cross-walks to convert values between differ-
ent outcome measures. For example, a study by Polascik et 
al created a cross walk to transfer values between HOOS/
KOOS and Oxford scores, two commonly reported knee 
and hip scores.18 Similar work has started in hand surgery, 
but further work needs to be conducted to provide more 
specific recommendations.19,20 The presence of cross-walks 
would allow for broader interpretation of clinical trial 
results and easier comparison in meta-analysis. In addi-
tion, more effort needs to be placed into comparing the 
effectiveness of different measures against one another.6 
Finally, in the lack of evidence, expert opinion may be 
necessary to help standardize methodological approaches 
in research utilizing PROMs and MCIDs. Parzizi et al have 
recently pioneered a novel approach to difficult meth-
odological problems in orthopedics, utilizing an expert 
panel-based Delphi approach to come to clinical consen-
sus on difficult topics.21 A similar approach, by a governing 
body in hand surgery, may be helpful to standardize the 
process, although early attempts at doing so have not been 
successful.2

In conclusion, the use of PROMs in hand surgery 
has many benefits, including shifting research towards 
a “patient centered approach” in musculoskeletal care. 
However, without standardization of the use of PROMs 
and MCIDs, it has become very difficult to interpret stud-
ies that utilize these measures. Further research needs to 
be conducted to examine the comparative effectiveness 
of individual PROMs for specific indications, and to stan-
dardize the interpretation of MCID values. Standardizing 
the interpretation of MCID values will hold studies which 
carry implications for changes in surgical practice to a 
higher standard, and ultimately guide best practices for 
patient care.
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