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Abstract

Purpose—The aim of this study is to demonstrate the validity and responsiveness of the Jebsen-

Taylor Hand Function Test (JTT) in measuring hand function in patients undergoing hand surgery.

Methods—A prospective cohort of patients with the following conditions: (1) rheumatoid 

arthritis (n=37), (2) osteoarthritis (n=10), (3) carpal tunnel syndrome (n=18), and (4) distal radius 

fracture (n=46), were evaluated preoperatively and at 9 – 12 months follow-up. The JTT and 

Michigan Hand Outcomes Questionnaire (MHQ) were administered. Correlation and receiver 

operating characteristic (ROC) analysis were performed to evaluate the validity of the JTT as a 

measure of disability. Effect size and standardized response means (SRM) were calculated to 

determine responsiveness.

Results—Correlation studies revealed poor correlation of the JTT to MHQ total scores and 

subsets that relate to hand function. Patients with high MHQ scores generally perform well on the 

JTT; however, patients with good JTT scores do not necessarily have high MHQ scores. ROC 

curves for each condition show that the change in JTT total score had poor ability to discriminate 

between high and low MHQ score subjects, with area under the curve (AUC) of 0.52 – 0.66 for 

each of the conditions. Effect size and SRM for all states showed greater responsiveness with the 

MHQ for each condition when compared to JTT.

Conclusions—We found poor correlation between the change in JTT and absolute JTT scores 

after surgery when compared to change in MHQ and absolute MHQ scores. In addition, the JTT 

has poor discriminant validity based on the MHQ as a reference. This study showed that the time 

to complete activities does not correlate well with patient reported outcomes. We conclude that the 

JTT should not be used as a measure of disability or clinical change after surgical intervention.

Type of Study—Prospective cohort

Level of Evidence—Level III
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In the current era of the outcomes movement, many more tools are available to assess 

outcomes in the field of hand surgery (1). One such outcomes tool is the Jebsen-Taylor 

Hand Function Test (JTT) (2), which was proposed in 1969 to assess impairment and the 

effectiveness of treatment for hand conditions. This test was created to provide quantitative 

measurements of standardized tasks to assess broad aspects of hand function commonly 

used in everyday activities. Norms for age and sex were developed (2). Seven subsets of the 

test represent a broad spectrum of hand function, which includes writing, turning over 3x5 

inch cards (to simulate page turning), picking up small common objects, simulated feeding, 

stacking checkers, picking up large light objects, and picking up large heavy objects. To 

evaluate patient performance, each subset is timed and can be compared to the established 

norms. The JTT has been widely used in the clinical and research setting. By conducting a 

Medline literature search of all articles with “Jebsen” in the title or abstract, we found more 

than 135 papers published using this test as one of the outcomes tools. Nearly half of these 

papers have been published in the last three years, signaling the increasing application of 

this test. These papers include conditions such as stroke, spinal cord injury, cerebral palsy, 

multiple sclerosis, hand and wrist fractures, carpal tunnel syndrome, osteoarthritis, and 

rheumatoid arthritis (3-11).

Standardized outcomes instruments must demonstrate reliability, validity, and 

responsiveness to detect change after an intervention (12). Reliability is the ability to obtain 

consistent measurements at different points in time given similar patient characteristics. 

Reliability is often tested by test-retest analysis. Validity is the ability of an instrument to 

measure what is intended. Validity can be measured in a variety of quantitative and 

qualitative manners. One method to establish validity is to compare a new instrument to a 

“gold standard” or previously established instrument that has been validated to measure a 

specific characteristic. Responsiveness is the ability of a test to detect clinical change. 

Responsiveness is typically measured by effect size or standardized response mean. These 

calculations are described in detail in the methods section. It is important that outcomes 

measures are reliable, give results that evaluate what is intended, and are able to detect 

clinically significant change. Instruments that are easy to use and administer are also ideal. 

Jebsen and Taylor’s original article (2) and several subsequent studies have demonstrated 

the reliability of this instrument (5, 10, 13). However, despite its widespread use, we were 

unable to find studies beyond the original article to affirm the validity of the JTT as a 

measure of hand function when performing the aforementioned Medline literature search.

Hand function tests vary in the amount of time and clinical support staff needed for their 

administration. In our experience, considerable effort is needed to administer the JTT. 

Patients spend on average 15 minutes to complete the test, while staff members must also 

spend an equivalent amount of time with the patient to administer the test. In a busy hand 

surgery practice, using the test as a regular tool to assess hand function can be quite time and 
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resource consuming. Given the effort and money that is invested in the administration of the 

JTT, it is important that clinicians trust this instrument to contribute valid clinical data.

The specific aims of this study are to 1) evaluate the validity of the JTT as a measure of 

disability and 2) evaluate the responsiveness of the JTT in measuring hand function in 

patients undergoing hand surgery for a variety of conditions, including rheumatoid arthritis, 

osteoarthritis, distal radius fracture, and carpal tunnel syndrome. We aim to determine the 

validity of using this test to assess disability because the JTT is often used in the literature as 

a measure of the ability of patients to perform activities of daily living (ADLs) (2, 5, 14-16). 

In addition, we will determine whether the JTT is a responsive measure of global hand 

function in patients with varying degree of disability resulting from a variety of common 

diseases.

MATERIALS AND METHODS

Study Design

Data were collected from a prospective cohort of patients (17-20) with the following 

conditions: (1) rheumatoid arthritis (RA) (2) osteoarthritis (3) carpal tunnel syndrome and 

(4) distal radius fracture, to measure the validity and responsiveness of the JTT. Patients 

were evaluated preoperatively (except in the case of patients with distal radius fractures) and 

at follow-up period up to one-year postoperatively. Sixty-seven patients with rheumatoid 

arthritis were evaluated preoperatively before undergoing silicone metacarpophalangeal 

arthroplasty. Forty patients were evaluated at one year postoperatively. Twenty-five patients 

with thumb carpometacarpal (CMC) osteoarthritis were evaluated at baseline before 

undergoing trapeziectomy with abductor pollicis longus suspension arthroplasty. Eleven 

patients were evaluated at one year follow-up. Ninety-three patients with carpal tunnel 

syndrome were evaluated at baseline before carpal tunnel release. Fifty-four patients were 

evaluated at mean follow-up of 9 months with a range of 5 to 30 months. One hundred eight 

patients with distal radius fractures were evaluated at 3 months status post injury. Sixty-five 

patients were re-evaluated at one year status post open reduction and internal fixation. The 

goal of treatment for all conditions was to treat the underlying pathology and improve hand 

function.

The JTT and Michigan Hand Outcomes Questionnaire (MHQ) domains were measured 

preoperatively and at the final follow-up period as part of the research protocol for our 

outcomes studies. Patients were excluded from analysis if they did not complete both the 

MHQ and JTT and if they were not available at both baseline and follow-up evaluations. 

Thirty-seven rheumatoid arthritis patients, 46 distal radius patients, 18 carpal tunnel patients, 

and 10 thumb osteoarthritis patients remained for analysis.

The MHQ is a 37-question, hand-specific outcomes instrument (21) with six domains: (1) 

overall hand function, (2) activities of daily living (ADL), (3) pain, (4) work performance, 

(5) aesthetics, and (6) patient satisfaction. Each domain except for work is assessed 

separately on each hand, with a total score reported for each hand. The MHQ is self-

administered and takes approximately 15 minutes to complete. The MHQ has shown to be a 

reliable, valid, and responsive instrument to measure outcomes of hand and upper limb 
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conditions (22-26) and has been used concomitantly with the JTT in the four clinical studies 

outlined in this project. Several hand specific patient-rated outcomes instruments are 

available for use. The MHQ was chosen for its unique ability to perform analyses based on 

overall hand function as well as based on separate domains related to ability to perform 

activities (ADL, work performance, and hand function subsets). Each domain is assigned a 

score, thus we are able to determine the effect that domains have on overall hand function 

and its relation to the JTT. Due to the ability of the test to score each hand individually, the 

affected hand that underwent surgery is evaluated separate from the contralateral hand. This 

allows us to better determine the effect of the intervention on hand function. Similarly, all 

JTT subsets except for writing were evaluated separately for each hand in all patients.

Data Analysis

Data analysis was performed using STATA Data Analysis and Statistical Software (STATA, 

version 10, StataCorp, College Station, TX). All data analysis were performed on each 

cohort of patients (carpal tunnel, rheumatoid arthritis, thumb osteoarthritis, distal radius 

fracture) separately. Data from the hand that was operated on was assessed separately from 

the contralateral hand, with the data presented in this study being the affected side only. 

Paired t-tests were performed to detect significance of change of the JTT and the MHQ 

scores from baseline to the final follow-up period. Construct validity of the JTT as a 

measure of disability was evaluated by generating scatterplots and using Pearson’s 

correlation of JTT scores compared to the MHQ domains. In addition to comparing JTT to 

the total MHQ score, the JTT score was evaluated against MHQ domains of function, ADLs, 

and work performance, as the test is frequently used as a measure of patient’s ability to 

perform ADLs.

Analyses with receiver operating characteristic (ROC) curves were performed to compare 

the ability of the JTT score to discriminate among patients who rate hand function as being 

good or poor as assessed by the MHQ. ROC curves measure the ability of a test to predict 

the outcome of a “reference standard” comparison test that has a dichotomous variable. In 

this case, the ROC curves are used to determine the ability of the JTT to discriminate against 

positive and negative patient outcomes using the MHQ as the reference comparison. For this 

study, positive outcome or normal state of function using MHQ was judged having a score 

>75. Whereas a negative outcome or abnormal state of function was judged as having a 

score ≤75. ROC curves are generated by varying the cutoff point of a test that makes an 

outcome positive or negative. The sensitivity and 1-specificity (false positive) are plotted 

based on the predicted outcome for that given cutoff point compared to the reference 

standard. For example, a cutoff point of 30 seconds for the JTT will set an abnormal state as 

having a score ≥30 seconds and normal state as having a score <30 seconds. The accuracy of 

predicting normal and abnormal states is compared to the accuracy of the MHQ in 

determining normal and abnormal state based on having a score greater than or less than 75. 

A true positives and false positive are determined and represent one point on the ROC curve. 

The cutoff point, which determines positive and negative outcomes are varied across the 

entire spectrum of possible JTT scores and this generates a point for every cutoff, which in 

turn creates the entire ROC curve. The curve has the ability to tell what JTT cutoff points 

have ideal sensitivity and specificity. ROC curves have a corresponding area under the curve 
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(AUC) which represents the probability that the JTT will rank a randomly chosen positive 

MHQ instance higher than a randomly chosen negative MHQ instance. The higher the AUC, 

the better the test is at predicting positive and negative outcomes based on the reference 

standard. For example, for a curve to have an AUC of 1.0, the curve must have 100% 

sensitivity and 0% false positives at each point, thus an ideal test. An AUC of 0.5 means that 

the test has a 50% probability in predicting positive and negative outcomes when compared 

to the reference standard. This is the same as random guessing and would be a poor test. In 

general, tests with AUC of 0.75 or greater are considered to have useful discriminative 

ability (27).

ROC curves were generated to determine whether change in JTT scores had the ability to 

discriminate among patients that had significant change in MHQ scores after surgery; 

likewise, ROC curves were generated to compare the ability of absolute JTT scores to 

distinguish among patients with abnormal absolute MHQ scores preoperatively and 

postoperatively. Specifically, ROC curves were plotted for each condition to determine 

whether JTT change scores could discriminate against patients that had greater than a 20-

point change in the MHQ score. ROC curves were also plotted for each condition to 

determine whether the absolute JTT score could discriminate against patients that had MHQ 

scores >75 (normal state).

Standardized response mean (SRM) and effect size are measures of responsiveness to 

clinical change as a result of treatment. Standardized response mean is calculated as the 

mean change divided by the standard deviation of the change scores. Alternatively, effect 

size is calculated as mean change divided by the standard deviation of the mean at baseline. 

SRM and effect size were calculated to evaluate the responsiveness of JTT and MHQ to 

clinical change at final follow-up compared to baseline for all four clinical conditions.

RESULTS

Total JTT and MHQ and their respective subsets are reported for the affected hand in Table 

1. If patients had bilateral disease, the score is reported for the hand in which the patient 

underwent surgery. Table 1 shows that patients with each of the four conditions saw a 

statistically significant change in mean total MHQ score postoperatively. Patients with RA, 

osteoarthritis of the thumb basilar joint, and carpal tunnel syndrome experienced similar 

mean change after surgery of approximately 16 – 20 points. Patients with distal radius 

fractures had a mean change of 11 points from 3 months after surgery to 1 year 

postoperatively. Patients with RA and distal radius fractures saw statistically significant 

change in total JTT scores at 1 year follow-up, whereas no statistically significant change in 

JTT score was seen postoperatively for patients after carpal tunnel release and treatment of 

thumb osteoarthritis. Thus, patients that have improvement in MHQ score after surgery do 

not always have a similar improvement in JTT.

Comparison of the change in total MHQ and JTT scores postoperatively show poor 

correlation between the two studies as demonstrated in Table 2, with Pearson’s correlation 

coefficient of 0.19 in patients with RA, 0.04 in patients with osteoarthritis, and 0.36 in 

patients with distal radius fractures. There is moderate correlation of change in total MHQ 
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and JTT scores for patients with carpal tunnel syndrome, with a correlation coefficient of 

0.59. Correlation between absolute scores at final follow-up is also poor in patients with RA, 

osteoarthritis, and distal radius fractures. Again, patients with carpal tunnel syndrome have 

moderate correlation in absolute MHQ and JTT scores. Comparing JTT scores to MHQ 

subsets that assess function, ADLs, and work, there is no improvement in the measure of 

correlation coefficients. Similarly, correlation to the patient satisfaction subset of the MHQ 

is also poor in patients with RA, osteoarthritis, and distal radius fractures (range correlation 

coefficient 0.10 – 0.30), and has moderate correlation in patients with carpal tunnel 

syndrome (correlation coefficient 0.56). Scatterplots were evaluated to further evaluate the 

relationship between the two hand function tests to provide qualitative rationale of their poor 

correlation. Closer examination of the scatterplots of absolute MHQ and JTT scores, as seen 

in Figure 1, show that at higher ends of the scale (MHQ >80), JTT score is in or near normal 

range of established norms, which is approximately 16.8 – 51 seconds depending on 

dominance of hand and age group tested (2). This relationship is seen similarly within all of 

the conditions examined. Figure 1 also shows that data within JTT scores in the range of 

established norms have a large span of MHQ scores, with some patients having very poor 

MHQ scores, which is similarly seen in all four patient conditions. A similar phenomenon 

can be seen comparing total JTT scores to individual subsets of the MHQ questionnaire. 

However, Figure 1 also demonstrates that patients with abnormal JTT (>50) more reliably 

have poor MHQ scores. The correlation studies demonstrate that many of the conditions 

showed poor correlation to the MHQ total scores and subsets that relate to ability to use the 

hand (work, function, ADL). Patients with high MHQ scores generally perform well on the 

JTT, and patients with poor JTT generally scored poorly on MHQ. However, patients with 

good JTT scores have quite a variety of MHQ scores with many having very low scores.

ROC analysis shows that the change in JTT score and absolute JTT score had poor ability to 

differentiate patients with positive and negative outcomes as measured by the MHQ. Table 3 

demonstrates ROC curves that test discriminate ability of the change in JTT total score have 

area under the curve (AUC) of 0.52 – 0.66 for each of the four conditions. Likewise Table 4 

shows poor discriminate ability of the absolute JTT score to detect patients with MHQ >75 

as having a positive outcome in all conditions except distal radius fractures. Patients at 

follow-up with RA, osteoarthritis, and carpal tunnel syndrome had AUC values of 0.48, 0, 

and 0.65 respectively, with 95% confidence intervals that show no statistically significance 

difference when compared to random guessing. The distal radius follow-up group AUC was 

0.76, which had a statistically significant difference when compared to random guessing. 

The ROC analyses show that the JTT cannot reliably predict positive patient-reported 

outcome as assessed by the MHQ.

Table 5 demonstrates greater effect size and standardized response means with MHQ for 

each condition when compared to JTT for all conditions, indicating less ability of the JTT to 

detect clinical change compared to the MHQ.

Because of the loss of a fraction of patients at follow-up, our analysis includes only patients 

at baseline and follow-up who were able to complete both tests and who were available at 

both time points. However, we had concern that excluding some patients may have bias on 

the overall result. Thus, we repeated the data analysis using all available data at baseline and 
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follow-up. This analysis included some patients who were able to only complete one of the 

tests and included some patients who may have been lost to follow-up. These patients were 

originally excluded from the analysis. We found that the overall results are similar. Both the 

JTT and the MHQ have the same statistical significance at baseline and follow-up, with the 

change of MHQ after surgery being statistically significant for all conditions and the change 

in JTT being statistically significant for RA and distal radius fracture patients only. 

Correlation coefficients were similar, with poor correlation coefficients between the JTT and 

MHQ with the exception of the carpal tunnel cohort, which had moderate correlation. ROC 

analysis for the change in JTT was identical, as the analysis is only performed on patients 

that have scores obtained at both points in time. ROC analysis for the absolute JTT score 

showed that only the distal radius cohort had area under the curve (AUC) results that had 

95% confidence intervals outside the range of random guessing (0.5). This was similar to the 

results obtained with the prior analysis. Effect size and standardized response means also 

continue to be greater for the MHQ for all patient cohorts compared to the JTT with the 

reanalysis.

DISCUSSION

Hand function can be evaluated with respect to impairment, which would include 

abnormalities in measures such as range of motion, grip strength, and other performance 

tests. Alternatively, hand function can also be represented by patient-rated disability, or 

limitations in physical activities, such as activities of daily living. The MHQ is a measure of 

disability. We chose to use the MHQ as opposed to other hand-specific measures of 

disability, such as the Disabilities of the Arm, Shoulder, and Hand (DASH) Questionnaire 

for several reasons (28). We used the MHQ as a measure of disability because of its ability 

to assess each hand separately. This allows one to determine whether the injured hand and 

dominance of the hand has an overall effect on outcomes. We are also able to assess the 

effect that patient satisfaction, pain, work, function, ADLs, and aesthetics each have on 

overall hand related outcomes.

The JTT has been utilized in the literature as a measure of both impairment and disability. 

While the JTT has been shown to be a valid measure of impairment in some conditions (6, 

29, 30), other studies have demonstrated poor correlation between the JTT and hand 

function measures obtained from patient-centered questionnaires (5, 19, 24, 31). In the 

assessment of outcomes, it is important to be aware of the specific disability or impairment 

that tools are intended to evaluate and whether what is being measured is important to 

patients and physicians. Despite multiple studies that have demonstrated reliability of the 

JTT, little has been done to evaluate its validity as a measure of ADLs and hand function, 

while some studies would suggest that it is poorly responsive to clinical change (32, 33). 

Similar conclusions were found in this study. We found that correlation coefficients 

comparing total JTT scores to total MHQ scores and individual subsets relating to function 

are poor among patients with several different hand conditions. The JTT had poor ability to 

discriminate among patients reporting high functioning MHQ scores (>75) and large change 

in MHQ scores (>20). Lastly, we found that the JTT had less responsiveness to change 

compared to the patient-centered MHQ questionnaire.
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The JTT is a performance-based quantitative evaluation based on patients’ ability to perform 

seven tests, measured in time. Time is used as a measure of dexterity and efficiency of 

movement; however, this study has shown that time to complete activities does not relate 

well to patient reported outcomes. JTT not only correlates poorly with MHQ, but also 

correlates poorly with other measures of patient-reported outcomes (5, 19, 24, 31, 33-36). A 

study by Bovend’Eerdt et al. (5) compared the JTT against the nine-hole peg test, also a 

timed measure of hand function, which showed excellent correlation between the two timed 

tests, but no significant correlation for the two timed tests and the University of Maryland 

Arm Questionnaire for Stroke (a patient-reported outcome questionnaire). This study gives 

further evidence of poor correlation of a timed hand function test with patient-reported 

outcomes.

We found that the JTT does not relate well to patient satisfaction or their perception of their 

hand function. In other words, the validity of the JTT in measuring disability is uncertain. 

Patients with JTT scores within the range of established norms have a wide variety of MHQ 

scores ranging from high to poor functioning levels. Patient reported questionnaires are 

better at identifying poor hand function and are more sensitive to change after treatment. It 

is possible that performance tests that focus on the quality of completing a series of tasks 

may be better than the time it takes to complete the tasks. The speed of performing tasks is 

likely of varying importance to individual patients, which may explain some of the 

variability of scores when comparing the JTT to the MHQ. Some patients may complete an 

activity within range of established norms, but may be bothered by pain or feeling of 

clumsiness of movement. Other patients may not care about the time it takes to complete an 

activity, but whether or not they are able to complete the activity at all. Discordance between 

the two tests may also relate to the fact that the MHQ also includes characteristics such as 

pain, satisfaction, and aesthetics that are likely not captured in the JTT. In addition 

disagreement can be related to the possible lesser sensitivity to change of the JTT. Thus, for 

application in clinical practice, the JTT is not practical because it is able to identify some, 

but not all patients who report poor hand function.

When using hand function tests in research or routine clinical use, it is important for 

clinicians to know precisely what the tool is measuring, and that it is reliable, valid, and 

responsive. The JTT has been used in the literature as a measure of impairment and 

disability. We found that the JTT does not correlate well to patient-reported outcomes of 

disability, including patient satisfaction and domains that relate to work, function, and 

activities of daily living as assed by the MHQ. Similarly the JTT is not as sensitive as the 

patient-reported responses obtained from the MHQ in detecting change after hand surgery. 

This study demonstrates discordance of the JTT and MHQ patient-reported outcomes for 

four conditions, which strengthens our conclusion that the JTT is a poor indicator of patient 

improvement after surgery. Based on our results, we conclude that clinicians should not use 

the JTT alone to assess efficacy of treatments in hand surgery nor to evaluate ability of 

patients to perform activities of daily living.
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Figure 1. 
Scatterplot of Jebsen-Taylor Test (JTT) versus Michigan Hand Outcomes Questionnaire 

(MHQ) score in RA patients at 1 year follow-up
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Table 1

Comparison of mean Michigan Hand Outcomes Questionnaire (MHQ) and Jebsen-Taylor Test (JTT) scores at 

baseline and final follow-up

MHQ JTT

n MHQ SD P JTT
(seconds)

SD P

RA

Baseline 37 41 19 51 15

1 year 37 61 22 <0.0001 44 16 0.005

Distal Radius

3 months 46 79 15 33 8

1 year 46 90 13 <0.0001 30 7 0.0006

Carpal Tunnel

Baseline 18 51 19 39 14

Postop* 18 67 23 <0.0008 40 33 0.87

CMC Arthritis

Baseline 10 48 16 45 18

1 year 10 69 20 0.02 33 4 0.07

RA = rheumatoid arthritis; CMC = carpometacarpal; SD = standard deviation

*
post-operative follow-up ranges average 9 months, range 5-30 months
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Table 2

Correlation of Jebsen-Taylor Test (JTT) score to Michigan Hand Outcomes Questionnaire (MHQ) total score 

and MHQ subsets

Correlation

JTT/MHQ
Change

JTT/MHQ
Total

JTT/Function JTT/ADL JTT/Work JTT/Satisf

RA

Baseline −0.43 −0.50 −0.50 −0.47 −0.39

1 year 0.19 −0.27 −0.27 −0.41 −0.18 −0.10

Distal Radius

3 months −0.38 −0.27 −0.25 −0.49 −0.20

12 months 0.36 −0.30 −0.13 −0.22 −0.29 −0.30

Carpal Tunnel

Baseline −0.32 −0.43 −0.51 −0.03 −0.09

Postop* 0.59 −0.63 −0.69 −0.68 −0.38 −0.56

CMC Arthritis

Baseline −0.66 −0.62 −0.74 −0.61 −0.60

12 months 0.04 0.20 0.18 0.13 0.11 0.19

Satisf = MHQ satisfaction domain; ADL = MHQ activities of daily living domain; RA = rheumatoid arthritis; CMC = carpometacarpal

*
post-operative follow-up ranges average 9 months, range 5-30 months
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Table 3

ROC (AUC) analysis for Jebsen-Taylor Test (JTT) discriminant ability in patients with Michigan Hand 

Outcomes Questionnaire (MHQ) change >20

ROC Analysis MHQ Change >20

n AUC 95% CI

RA

1 year 37 0.52 0.32 - 0.71

Distal Radius

1 year 46 0.59 0.38 - 0.81

Carpal Tunnel

9 months 18 0.66 0.40 - 0.93

CMC Arthritis

1 year 10 0.58 0.17 - 0.99

ROC = receiver operating characteristic; AUC = area under the curve; CI = confidence interval; RA = rheumatoid arthritis; CMC = 
carpometacarpal

*
post-operative follow-up ranges average 9 months, range 5-30 months
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Table 4

ROC (AUC) analysis for Jebsen-Taylor Test (JTT) discriminant ability in patients with Michigan Hand 

Outcomes Questionnaire (MHQ) score >75

ROC Analysis MHQ >75

n AUC 95% CI

RA

Baseline 37 0.78 0.49 - 1.0

1 year 37 0.48 0.29 - 0.67

Distal Radius

3 months 46 0.71 0.54 - 0.87

12 months 46 0.76 0.62 - 0.91

Carpal Tunnel

Baseline 18 0.56 0.24 - 0.89

Postop* 18 0.65 0.38 - 0.93

CMC Arthritis

Baseline 21 ** **

12 months 10 0.00 0 - 0.63

ROC = receiver operating characteristic; AUC = area under the curve; CI = confidence interval; RA = rheumatoid arthritis; CMC = 
carpometacarpal

*
post-operative follow-up ranges average 9 months, range 5-30 months

**
unable to perform the analysis because there is no area under the curve
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Table 5

Effect size (ES) and standardized response mean (SRM) at final follow-up for Michigan Hand Outcomes 

Questionnaire (MHQ) and Jebsen-Taylor Test (JTT)

MHQ JTT

ES SRM ES SRM

RA 1.05 1.07 0.47 0.49

Distal Radius 0.74 0.91 0.35 0.54

Carpal Tunnel 0.84 0.96 0.05 0.04

CMC Arthritis 1.30 0.93 0.67 0.66

RA = rheumatoid arthritis; CMC = carpometacarpal
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