
lable at ScienceDirect

JSES International 5 (2021) 1132e1138
Contents lists avai
JSES International

journal homepage: www.jsesinternat ional .org
The minimal clinically important difference of the Patient-Reported
Outcomes Measurement Information System (PROMIS) physical
function and upper extremity computer adaptive tests and QuickDASH
in the setting of elbow trauma

Dustin J. Randall, BSa,b,1, Yue Zhang, PhDc,1, Andrew P. Harris, MDd, Yuqing Qiu, MSe,
Haojia Li, MSc, Andrew R. Stephens, BSa, Nikolas H. Kazmers, MD, MSEa,*

aDepartment of Orthopaedics, University of Utah, Salt Lake City, UT, USA
bOakland University William Beaumont School of Medicine, Rochester, MI, USA
cDivision of Public Health, University of Utah, Salt Lake City, UT, USA
dUniversity Orthopedic Surgeons, Knoxville, TN, USA
eWeill Cornell Medicine, Department of Population Health Sciences, New York, NY, USA
a r t i c l e i n f o

Keywords:
Elbow
Minimal clinically important difference
(MCID)
Orthopaedic/orthopedic trauma
PROMIS upper extremity (UE) computer
adaptive test
PROMIS physical function (PF) computer
adaptive test (CAT)
QuickDash

Level of evidence: Basic Science Study;
Validation of Outcome Instruments
This study was approved by the University of Uta
(study IRB_00071740).
*Corresponding author: Nikolas H. Kazmers, MD,

paedics, University of Utah, 590 Wakara Way, Salt La
E-mail address: nkazmers@gmail.com (N.H. Kazm

1 These authors contributed equally to this work (D

https://doi.org/10.1016/j.jseint.2021.06.005
2666-6383/© 2021 The Author(s). Published by Elsev
license (http://creativecommons.org/licenses/by-nc-n
Background: Minimal clinically important difference (MCID) estimates are useful for gauging clinical
relevance when interpreting changes or differences in patient-reported outcomes scores. These values
are lacking in the setting of elbow trauma. Our primary purpose was to estimate the MCID of the Patient-
Reported Outcomes Measurement Information System (PROMIS) physical function (PF) computer
adaptive test (CAT), the PROMIS upper extremity (UE) CAT, and the QuickDASH using an anchor-based
approach for patients recovering from elbow trauma and related surgeries. Secondarily, we aimed to
estimate the MCID using the 1/2 standard deviation method.
Materials & methods: Adult patients undergoing treatment for isolated elbow injuries between July
2014 and April 2020 were identified at a single tertiary academic medical center. Outcomes, including
the PROMIS PF CAT v1.2/2.0, PROMIS UE CAT v1.2, and QuickDASH, were collected via a tablet computer.
For inclusion, baseline (6 months before injury up to 11 days postoperatively or after injury) and follow-
up (11 to 150 days postoperative or after injury) PF or UE CAT scores were required, as well as a response
to an anchor question querying improvement in physical function. The MCID was calculated using (1) an
anchor-based approach using the difference in mean score change between anchor groups reporting “No
change” and “Slightly Improved/Improved” and (2) the 1/2 standard deviation method.
Results: Of the 146 included patients, the mean age was 46 ± 18 years and 67 (46%) were women. Most
patients (129 of 146 or 88%) were recovering from surgery, and the remaining 12% were recovering from
nonoperatively managed fractures and/or dislocations. The mean follow-up was 157 ± 192 days. Scores
for each instrument improved significantly between baseline and follow-up. Anchor-based MCID values
were calculated as follows: 5.7, 4.6, and 5.3 for the PROMIS PF CAT, PROMIS UE CAT, and QuickDASH,
respectively. MCID values estimated using the 1/2 standard deviation method were 4.3, 4.8, and 11.7 for
the PROMIS PF CAT, PROMIS UE CAT, and QuickDASH, respectively.
Conclusions: In the setting of elbow trauma, we propose MCID ranges of 4.3 to 5.7 for the PROMIS PF
CAT, 4.6 to 4.8 for the PROMIS UE CAT, and 5.3 to 11.7 for the QuickDASH. These values will provide a
framework for clinical relevance when interpreting clinical outcomes studies, or powering clinical trials,
for populations recovering from trauma.

© 2021 The Author(s). Published by Elsevier Inc. on behalf of American Shoulder and Elbow Surgeons.
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Over the last two decades, there has been increasing focus on
incorporating the patient perspective in the interpretation of
treatment outcomes. In addition to traditional methods of grading
an outcome such as radiologic and physical evaluations, the crea-
tion of patient-reported outcome (PRO) instruments has become a
significant part of determining the effectiveness of a treatment.
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Many PRO instruments have been developed, with the Patient-
Reported Outcomes Measurement Information System (PROMIS)
tools designed by the National Institutes of Health receiving
increased focus in recent orthopedic literature. These instruments
may be delivered using computer adaptive testing (CAT) methods
which can limit the time requirement for patient completion by
decreasing the number of questions, but floor and ceiling effects
have been reported.3,4,7

Well-designed PROs provide the ability to give meaningful
interpretations.32 In clinical research, statistical significance is
often calculated, such as to evaluate for a difference in outcomes
scores between two treatment strategies. However, when sta-
tistically significant differences are observed, it may remain
unclear whether these differences are clinically relevant or not.
One measure that has helped to assess for clinical relevance is
the minimal clinically important difference (MCID).16 There are
two main methods for determining MCID: anchor-based and
distribution-based.32 Although distribution methods have been
used across many fields of medicine over time,5,8,13,18,26,28

anchor-based methods are appealing because they query pa-
tients directly for a global rating of change which is directly used
in calculating the MCID.10 Both methods have been used to
calculate MCIDs in several upper extremity orthopedic pop-
ulations recently. These include patients undergoing carpal tun-
nel release, cubital tunnel decompression, ligament
reconstruction tendon interposition, and total shoulder arthro-
plasty and for a general hand and upper extremity cohort or
specific cohorts of patients with distal radius fractures or thumb
carpometacarpal arthritis.5,15,17,19-23,30

Although the inception of PROMIS instruments took place
back in 2004, and descriptions of the QuickDASH date back to a
similar time frame,2,24,25 we are unaware of any current studies
that report MCID values using these instruments for patients
recovering from elbow trauma. Therefore, our primary study
purpose was to establish MCID estimates for the PROMIS physical
function (PF) CAT, PROMIS upper extremity (UE) CAT, and
QuickDASH using a the mean-change anchor-based and
distribution-based methods for patients after treatment in the
setting of elbow trauma. Secondarily, we aimed to establish the
MCID using the 1/2 standard deviation (SD) method for these
three instruments among a patient population recovering from
elbow trauma.
Materials and methods

Before initiating data collection for this retrospective cohort
study, institutional review board approval was received. All
included patients were adults (� 18 years of age) and sought care
for their baseline visit between July 2014 and April 2020 and
were evaluated by one of five fellowship-trained orthopedic
hand surgeons, or one of four fellowship-trained orthopedic
trauma surgeons, at a level-one tertiary academic medical center
with capture of 10% of the US land mass. Patients were identified
by one of 55 current procedural terminology codes pertaining to
treatment of a spectrum of traumatic elbow conditions (all codes
are listed in Supplementary Appendix S1). Manual chart review
of clinical and operative notes was performed to verify the ac-
curacy of coding, to collect demographic data, and to exclude
patients without a history of elbow trauma. Patients with addi-
tional ipsilateral and/or contralateral upper extremity injuries,
injuries to the spine, or abdominal and/or thoracic injuries were
excluded. Patients with concomitant lower extremity injuries
1133
were excluded from the PROMIS PF CAT MCID analysis but not
from the upper extremityespecific analyses (PROMIS UE CAT or
QuickDASH).

As part of standard care, all patients seeking care for elbow
trauma at our university orthopedic clinic are routinely given a
hand-held tablet and instructed to complete the following PRO
instruments at each clinic visit: the PROMIS PF CAT, PROMIS UE
CAT, and QuickDASH. Notably, both the PROMIS PF and UE CATs
have undergone an update from version 1.2 (v1.2) to version 2.0
(v2.0) during the study period. For the PROMIS PF CAT, scores
between versions may be interchanged, whereas scores for
the PROMIS UE CAT are not interchangeable between versions.27

The resulting PRO data, which are collected prospectively
and integrated into each patient’s medical record, were
electronically pulled for each included patient for retrospective
review.

For study inclusion, baseline scores (defined as 6 months pre-
operatively or before injury to 11 days postoperatively or after
injury) and follow-up scores (11 to 150 days postoperatively or after
injury) were required for at least one of the three instruments
under study (PROMIS PF CAT, PROMIS UE CAT, QuickDASH). In
addition, inclusion required a response to the following anchor
question at the follow-up visit: “Compared to your first evaluation
at the University Orthopaedic Center, howwould you describe your
physical function level now?” Likert response choices to the anchor
question included “Much worse,” “Worse,” “Slightly Worse,” “No
change,” “Slightly improved,” “Improved,” and “Much improved.”
For patients with multiple pretreatment visits that could poten-
tially be included within the specified time period relative to the
surgery/injury date for baseline data, scores from the visit closest to
the surgery/injury date was used. For patients with multiple post-
operative/postinjury visits, the scores from the visit closest to 6
weeks after the surgery/injury were used. Each patient only
accounted for one data point for the anchor-based and 1/2 SDMCID
calculations.

Basic descriptive statistics for patient baseline characteristics
were calculated. Normally distributed continuous variables were
compared using the Student’s t-test, and non-normal data were
compared using the Wilcoxon rank-sum test. Among the several
existing methods for calculating MCID (anchor-, distribution-,
opinion-, ½ SD-based methods, and so on),9,10 we opted to
use the anchor-based and ½ SD methods. We calculated anchor-
based MCID values by calculating the difference in score change
between the anchor group reporting “No change” and the com-
bined group reporting low levels of improvement (“Slightly
improved” plus “Improved”) as previously performed.22

We also used the 1/2 SD distribution method to estimate the
MCID using the score change among anchor groups.26,29

Formulae used to calculate MCID using both methods are pro-
vided in Supplementary Appendix S2. All pertinent statistical
tests were two-sided, and a significance level of 0.05 was used
throughout.
Results

A total of 447 patients had eligible elbow surgeries and/or in-
juries. Figure 1 summarizes the attrition of patients included in
analysis based on study selection criteria. Of these, 101 were
excluded owing to lack of data for all three outcomes instruments
under study. An additional 198 patients were excluded owing to
lack of both baseline and follow-up scores, and two additional
patients with concomitant lower extremity injuries were excluded



Figure 1 Attrition of patients included in analysis based on study selection criteria.
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from the PROMIS PF CAT analysis but not the PROMIS UE CAT or
QuickDASH analyses. This left a total of 146 patients for analysis of
which 70 patients had includable responses to the anchor question
(“No change,” “Slightly improved,” or “Improved”).

Of the 146 included patients, the mean age was 46 ± 18 years,
and 46% were female. Additional baseline characteristics are pro-
vided in Table I, including a breakdown of these data by each PRO
instrument. The majority (88%) of patients were recovering from
surgery, whereas 12% were recovering from nonoperatively
managed fractures and/or dislocations (Table II). The most common
surgical procedures were distal biceps repair (24 of 146 or 16% of
the cohort), olecranon open reduction internal fixation (15 of 146 or
10%), and distal humerus open reduction internal fixation (11 of 146
or 8% when considering 2 patients undergoing additional ligament
repair or open fracture d�ebridement). Mean follow-up was
157 ± 192 days.

Scores on the PROMIS PF CAT, PROMIS UE CAT, and QuickDASH
are summarized for baseline and follow-up visits for all included
patients and for patients included in anchor-based MCID analyses
(Table III). Scores for each of the three instruments improved
1134
significantly for the entire cohort of 146 patients (P < .05 for each
comparison). The summary of score change by anchor group is
outlined for each PRO instrument in Table IV.

Anchor-based MCID values were calculated as 5.7 for the
PROMIS PF CAT, 4.6 for the PROMIS UE CAT, and 5.3 for the Quick-
DASH (Table V). MCID values calculated using the 1/2 SD method
were 4.3 for the PROMIS PF CAT, 4.8 for the PROMIS UE CAT, and 11.7
for the QuickDASH (Table V).

Discussion

Our main study finding pertains to defining estimates of the
MCID for the PROMIS PF CAT v1.2/2.0, the PROMIS UE CAT v1.2, and
the QuickDASH for a cohort of patients recovering from elbow
trauma. Specifically, we propose MCID values in the range of 4.3 to
5.7 for the PROMIS PF CAT, 4.6 to 4.8 for the PROMIS UE CAT, and 5.3
to 11.7 for the QuickDASH.

As patient-reported outcomes continue to be implemented in
clinical practice, effective interpretation of these scores has become
increasingly important.14 PROMIS instruments, as well as legacy



Table I
Baseline patient characteristics.

Variable Stats/Subgroups All included
patients
(N ¼ 146)

PROMIS PF
CAT v1.2/2.0
(N ¼ 131)

PROMIS UE
CAT v1.2
(N ¼ 87)

QuickDASH
(N ¼ 110)

Age Mean (SD) 45.5 (18) 44.5 (18) 45.7 (17.7) 46.4 (17.5)
Median (IQR) 47 (30.2, 60) 46 (29.2, 58) 46 (30.5, 58) 48 (31.5, 59)
Range (11, 86) (11, 86) (11, 86) (11, 86)

Sex F 67 (46%) 58 (44%) 41 (47%) 52 (47%)
M 79 (54%) 73 (56%) 46 (53%) 58 (53%)

BMI Mean (SD) 28.6 (7.4) 28.8 (7.4) 29.5 (8.2) 29.2 (7.8)
Median (IQR) 27.1 (23.4, 32) 27.1 (23.6, 32.4) 28.1 (23.3, 33.3) 27.6 (23.5, 33.2)
Range (17.4, 56) (17.9, 56) (18.3, 56) (17.4, 56)

Race White or Caucasian 103 (87%) 96 (87%) 57 (85%) 71 (86%)
Asian 3 (3%) 3 (3%) 1 (1%) 1 (1%)
Choose not to disclose 1 (1%) 1 (1%) 1 (1%) 0 (0%)
Native Hawaiian and Other Pacific Islander 3 (3%) 2 (2%) 2 (3%) 3 (4%)
Other 8 (7%) 8 (7%) 6 (9%) 8 (10%)

Insurance Commercial 66 (56%) 63 (57%) 39 (58%) 49 (59%)
Government Other 11 (9%) 11 (10%) 6 (9%) 7 (8%)
Medicaid 8 (7%) 8 (7%) 5 (7%) 5 (6%)
Medicare 18 (15%) 15 (14%) 9 (13%) 11 (13%)
Self-pay 7 (6%) 6 (5%) 4 (6%) 5 (6%)
Worker’s compensation 8 (7%) 7 (6%) 4 (6%) 6 (7%)

Smoking Yes 17 (12%) 17 (13%) 8 (9%) 10 (9%)
Quit 22 (15%) 18 (14%) 13 (15%) 16 (15%)
No 95 (66%) 86 (67%) 59 (68%) 73 (67%)
Unknown 10 (7%) 8 (6%) 7 (8%) 10 (9%)

Alcohol use Yes 58 (40%) 54 (42%) 36 (41%) 43 (39%)
No 72 (50%) 64 (50%) 42 (48%) 53 (49%)
Unknown 14 (10%) 11 (9%) 9 (10%) 13 (12%)

ASA class 0 17 (12%) 14 (11%) 12 (14%) 16 (15%)
1 52 (36%) 48 (37%) 30 (34%) 39 (35%)
2 50 (34%) 45 (34%) 29 (33%) 36 (33%)
3 26 (18%) 23 (18%) 15 (17%) 18 (16%)
4 1 (1%) 1 (1%) 1 (1%) 1 (1%)

Hand dominance Left 7 (5%) 6 (5%) 5 (6%) 7 (6%)
Right 65 (45%) 62 (47%) 44 (51%) 50 (45%)
Unknown 74 (51%) 63 (48%) 38 (44%) 53 (48%)

Injury to dominant hand Yes 26 (18%) 24 (18%) 17 (20%) 22 (20%)
No 35 (24%) 34 (26%) 26 (30%) 25 (23%)
Left 15 (10%) 12 (9%) 8 (9%) 13 (12%)
Right 17 (12%) 13 (10%) 12 (14%) 16 (15%)
Unknown 53 (36%) 48 (37%) 24 (28%) 34 (31%)

BMI, body mass index; IQR, interquartile range; SD, standard deviation.
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instruments, can make notable contributions to clinical practice by
improving our understanding of how to gauge, interpret, and
compare improvement for different treatments.6 Substantial
progress has been made in recent years in regards to collecting and
interpreting PROMIS scores, including prior studies reporting MCID
estimates, for a variety of orthopedic procedures. However, we are
unaware of prior literature that has focused on patients with elbow
trauma.

Although MCID studies are limited in the setting of elbow
trauma, our proposed MCID values are consistent with previous
studies. Our estimates of 4.3 to 5.7 for the PROMIS PF CAT are in line
with values reported among patients undergoing treatment of
distal radius fracture (3.6 to 4.6)30 and for patients undergoing
elective foot and ankle surgery (4.2).13 Although the instrument is
different and scores may not be directly interchangeable, our
PROMIS PF CAT MCID estimate is also subjectively comparable to
that defined in a cohort of patients with an advanced-stage cancer
using the PF 10-item questionnaire (range, 4.0-6.0, depending on
themethod used).13 Althoughwewere unable to identify published
studies reporting the MCID for the PROMIS UE CAT v1.2 in the
setting of elbow trauma, our estimates of (4.6 to 4.8) were similar to
those reported by Kazmers et al19 for patients recovering from
carpal tunnel release (3.6) but subjectively greater than estimates
1135
for a general nonshoulder hand and upper extremity population
(2.1).21 It is noteworthy that our estimates are comparable with a
gross estimate of 5.0 for the MCID of PROMIS instruments in gen-
eral, which can be obtained using the 1/2 SD method based on an
intended SD of 10 in a normative population.27 Finally, our Quick-
DASH MCID value of 5.3 to 11.7 also falls within the range of
previously reported values for upper extremity patients
(6.8 to 19).12,19-22,25,29,31

There are several limitations to our study. In general, the MCID
may be calculated using anchor-, distribution-, or opinion-based
methods, with no consensus on a gold standard.1,9 For this
reason, we reported both the 1/2 SD and anchor-based values. The
triangulation method is an option for calculating the mean of MCID
values estimated across a range of different techniques. However,
one downside is that the estimation uncertainty in each technique
is not typically considered in the triangulation. The qualitative
interview-based MCID calculation is typically included in the
triangulation, but we did not conduct this in our study (similar to
most MCID studies across all orthopedic subspecialties that we
identified in the literature over the past decade). Qualitative
interview-based MCID calculation may, however, appear in future
work. When using the anchor-based methods, MCID values may be
influenced by the anchor question chosen for the analysis, and no



Table II
Summary of surgeries performed.

Surgery/Injury type Count (% of all
included
patients)*

Distal biceps repair 24 16.4
Nonoperativey 17 11.6
Olecranon ORIF 15 10.3
Distal humerus ORIF 11 7.5
Radial head ORIF 6 4.1
Total elbow arthroplasty 6 4.1
Radial head excision 5 3.4
Terrible triad ORIF 5 3.4
Elbow manipulation under anesthesia 3 2.1
Olecranon ORIF with open fracture debridement 3 2.1
Radial head arthroplasty 3 2.1
Contracture release with hardware removal 2 1.4
Ligament reconstruction 2 1.4
Monteggia ORIF 2 1.4
Radial head arthroplasty with ligamentous repair 2 1.4
Removal of loose body 2 1.4
Total elbow arthroplasty with cubital tunnel

decompression
2 1.4

Brachial artery and median/ulnar nerve repair with
distal biceps repair

1 0.7

Capitellum ORIF 1 0.7
Chronic dislocation ORIF with capsulectomy and cubital

tunnel release
1 0.7

Closed reduction of elbow dislocation 1 0.7
Contracture release with cubital tunnel release and

radial head excision
1 0.7

Contracture release with exostectomy 1 0.7
Cotracture release with ligament reconstruction 1 0.7
Contracture release with loose body removal 1 0.7
Contracture release with radial head excision 1 0.7
Contracture release with synovectomy 1 0.7
Contracture release with ulnar nerve decompression

and synovectomy
1 0.7

Coronoid ORIF with external fixator removal and
ligamentous repair

1 0.7

Coronoid ORIF with ligamentous repair 1 0.7
Distal humerus ORIF with ligament repair 1 0.7
Distal humerus ORIF with open fracture debridement 1 0.7
Distal triceps tendon repair 1 0.7
Elbow arthrodesis 1 0.7
Hardware removal 1 0.7
Heterotopic ossification excision with ligamentous

repair and radial nerve neurolysis
1 0.7

Heterotopic ossification excision with revision cubital
tunnel release

1 0.7

Ligament reconstruction with coronoid ORIF 1 0.7
Ligament repair 1 0.7
Olecranon and radial head ORIF with ligamentous repair 1 0.7
Olecranon ORIF revision with hardware removal 1 0.7
Radial head arthroplasty with ligament repair 1 0.7
Radial head arthroplasty, ulnar shortening osteotomy,

interosseous membrane reconstruction
1 0.7

Radial head excision with hardware removal 1 0.7
Radial head excision with ulna nonunion repair and

removal of hardware
1 0.7

Radial head excision with ulnar shortening osteotomy 1 0.7
Radial head nonunion repair with ligamentous repair 1 0.7
Radial head ORIF with ligament repair 1 0.7
Removal of loose body with ligament repair 1 0.7
Ulna malunion correction with open reduction of the

radiocapitellar joint
1 0.7

Uln malunion repair with radial head excision 1 0.7
Ulnar nerve decompression 1 0.7
Ulnar nerve decompression with elbow manipulation 1 0.7

ORIF, open reduction internal fixation.
*N ¼ 129 for surgical patients. N ¼ 17 for nonoperative patients.
yNonoperative patients had injuries including radial head fracture (N ¼ 17),

elbow dislocation closed reduction (N¼ 2), coronoid fracture (N¼ 1), non-displaced
distal humerus extra-articular fracture (N ¼ 1), and closed reduction of a recurrent
elbow dislocation (N ¼ 1).
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universal or gold standard anchor question exists at this time. There
is also potential for recall bias when patients are answering anchor
questions.11 In comparison to the anchor-based methods, the
distribution-based methods seek to define a threshold of random
noise in the instrument that establishes the floor for the magnitude
of potential meaningful change. Distribution-based calculations are
limited by the lack of patient-reported input pertaining to
improvement. In regard to our anchor-based calculations, we were
able to demonstrate statistically different score change on the
PROMIS PF CAT between anchor groups but not for the PROMIS UE
CAT or QuickDASH. Despite this limitation, statistically significant
differences in score change between anchor groups is not an ab-
solute requirement to estimating MCID. It should also be noted that
when using these MCID values to evaluate treatment response,
meeting the MCID does not equal patient satisfaction and vice
versa. Furthermore, these MCID values are not intended to be used
at the level of individual patients but rather applied for populations
of patients. Another limitation of our study was the small sample
size of patients meeting inclusion criteria of isolated elbow trauma
in addition to completing preoperative and postoperative scores. Of
the 447 patients initially identified for potential inclusion by one of
55 CPT codes, only 146 patients ultimately met inclusion criteria.
This limitation parallels our retrospective study design, which has
potential to introduce selection bias, as the effect of certain patients
completing vs. not completing PRO questionnaires is uncertain.
However, this is commonly observed in prior MCID
studies.19,20,22,23,30 Finally, our study population was heterogenous
in terms of operative procedures and inclusion of nonoperative
patients (12% of the cohort). Although it may seem appealing to
focus on specific surgeries when reporting MCID, we believe our
estimates should be widely generalizable to patients recovering
from a spectrum of traumatic elbow conditions.
Conclusion

In summary, we have derived MCID estimates for patients with
elbow trauma using two commonly used methods (anchor-based
and 1/2 SD). When interpreting outcomes for these patients on a
population level, we propose the following MCID estimate ranges:
4.3 to 5.7 for the PROMIS PF CAT, 4.6 to 4.8 for the PROMIS UE CAT,
and 5.3 to 11.7 for the QuickDASH. These values will aid in the
interpretation of clinically relevant clinical outcomes and in the
powering of prospective clinical trials in the setting of elbow
trauma.
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Table III
Summary of scores.

Statistic Baseline score Follow-up score P value

All included patients
PROMIS PF CAT v1.2/2.0 (N ¼ 131) Mean (SD) 38.4 (9.8) 42.5 (9.4) <.001*

Median (IQR) 36.6 (15.3) 42.9 (13.7) -
Range (19.3, 67.3) (22.2, 66.8) -

PROMIS UE CAT v1.2 (N ¼ 87) Mean (SD) 28.3 (8.5) 32.1 (9.2) <.001y

Median (IQR) 28.2 (11.4) 32.3 (13.1) -
Range (14.7, 56.4) (14.7, 56.4) -

QuickDASH (N ¼ 110) Mean (SD) 54.0 (22.8) 41.1 (24.2) <.001y

Median (IQR) 56.8 (31.3) 40.9 (41.8) -
Range (0, 95.5) (0, 95.5) -

Patients included in anchor-based calculations
PROMIS PF CAT v1.2/2.0 (N ¼ 61) Mean (SD) 37.7 (10.4) 40.8 (9.7) <.001*

Median (IQR) 35.1 (15.1) 41.0 (14.8) -
Range (23.2, 67.3) (23.5, 61.1) -

PROMIS UE CAT v1.2 (N ¼ 42) Mean (SD) 27.9 (9.1) 29.9 (8.1) .13y

Median (IQR) 27.1 (14.0) 29.3 (10.9) -
Range (14.7, 47.6) (14.7, 49.0) -

QuickDASH (N ¼ 56) Mean (SD) 55.0 (22.9) 44.8 (22.3) <.001y

Median (IQR) 59.1 (31.8) 43.2 (36.4) -
Range (0, 95.5) (0, 81.8) -

CAT, computer adaptive test; IQR, interquartile range; PF, physical function; PROMIS, Patient-Reported Outcomes Measurement Information System; SD, standard deviation;
UE, upper extremity.

*Statistical significance was based on the Wilcoxon rank-sum test.
yStatistical significance was based on the Student’s t-test.

Table IV
Summary of score change by anchor group.

Instrument Score change by anchor question group mean ± SD (N) P value

No change Slightly improved /Improved

PROMIS PF CAT v1.2/2.0 �1.9 ± 6.7 (10) 3.9 ± 8.4 (52) .014*

PROMIS UE CAT v1.2 �1.5 ± 6.74 (10) 3.1 ± 9.1 (33) .061y

QuickDASH �6.6 ± 9.4 (12) �11.9 ± 22.5 (45) .225y

CAT, computer adaptive test; PF, physical function; PROMIS, Patient-Reported Outcomes Measurement Information System; UE, upper extremity.
Data represent mean ± SD (N).

*Statistical significance was based upon the Wilcoxon Rank-Sum test.
yStatistical significance was based upon the student’s t-test.

Table V
MCID estimates.

1/2 SD method Anchor-based

PROMIS PF CAT v1.2/2.0 4.3 (N ¼ 136) 5.7 (N ¼ 62)
PROMIS UE CAT v1.2 4.8 (N ¼ 91) 4.6 (N ¼ 43)
QuickDASH 11.7 (N ¼ 114) 5.3 (N ¼ 57)

CAT, computer adaptive test; PF, physical function; PROMIS, Patient-Reported Out-
comes Measurement Information System; UE, upper extremity.
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