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Predicting surgery for DD with PROMs 
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This is an open-access article distributed under the terms of the Creative Commons Attribution-Non 

Commercial-No Derivatives License 4.0 (CCBY-NC-ND), where it is permissible to download and 

share the work provided it is properly cited. The work cannot be changed in any way or used 

commercially without permission from the journal.  
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ABSTRACT 

Background: Web based patient-reported outcome measures (PROMs) could aid surgeons to remotely 

assess the need for examination and subsequent treatment of Dupuytren’s disease (DD) patients. We 

studied whether the Unité Rhumatologique des affections de la Main (URAM) and the Michigan Hand 

Questionnaire (MHQ) could predict DD treatment. 

Methods: In this prospective cohort study, we compared MHQ and URAM scores of treated patients 

with untreated patients. For the treatment group, we selected a score closest to one year before 

treatment. For controls we randomly selected a score. Additionally, we tested the predictive value of a 

one-year change score between 15 months and 6 weeks before treatment. The primary outcome measure 

was DD treatment. 

The predictive value was determined using the Area Under the Curve (AUC). An AUC >0.70 was 

considered as good predictive ability, 0.70-0.50 as poor predictive ability and <0.50 as no predictive 

ability. 

Results: We included 141 patients for the MHQ analysis and 145 patients for the URAM analysis. The 

AUC of the MHQ and URAM scores measured one year before treatment were 0.80 (95% CI 0.71-0.88) 

and 0.75 (95% CI 0.68-0.82), respectively. The one-year change score resulted in an AUC of <0.60 for 

both questionnaires. 

Conclusions: Our results show that both the MHQ and URAM score measured around one year before 

treatment can predict treatment for DD. If future studies show that telemonitoring of DD patients with 

PROMs is also cost-effective, web-based PROMs could optimise patient care and treatment 

effectiveness of DD. 
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INTRODUCTION 

Patients with Dupuytren’s disease (DD) may suffer from an erratic disease course that is hard to predict. 

1 Some patients are referred for treatment too early and some come so late that a good surgical result can 

no longer be obtained.2–4 Ideally, patients should be examined regularly to assess the need for 

treatment.3 Telemonitoring, or remote patient monitoring, could be a logistically and economically 

appealing method to keep DD patients on the radar, especially in times of reduced outpatient capacity, 

which was recently the case because of COVID-19.   

Telemonitoring is emerging in many medical fields.5 One way of telemonitoring is to ask patients to 

report (web based) disease-specific outcomes.6 Such remotely assessed patient-reported outcome 

measure (PROM) scores are already implemented for monitoring chronic diseases such as chronic 

kidney disease, inflammatory bowel disease and rheumatoid arthritis.7–9 In DD, clinicians and 

researchers utilise PROMs increasingly to evaluate the effect of treatment on patient-reported hand 

function. The Michigan Hand Questionnaire (MHQ)10–12 and the Unité Rhumatologique des Affections 

de la Main (URAM) Scale13 are among the most used PROMs to assess disability caused by DD.14 They 

have shown validity and reliability in DD patients but are currently only applied to evaluate treatment 

results.15 The use of these PROMs to remotely monitor the disease course of DD patients has not been 

explored.  

In theory, the self-reported hand function of DD patients could be predictive of DD treatment. Hence, 

we hypothesised that monitoring patients with PROMs can be applied to predict the need of treatment 

for DD in the following year. In this study, we aimed to investigate the predictive ability of the MHQ 

and the URAM scale for treatment of DD. 

METHODS 

Study design and population 

We used data of 261 DD patients who participate since 2012 in a prospective cohort study on DD 

course.16. Between 2012 and 2020, the hands of each patient have been examined every 6 months from 

2012 to mid-2017 and annually since mid-2017. MHQ scores were collected between 2012 and 2014. 
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URAM scores were collected since 2014. The cohort and its methods are described in more detail in 

two previous publications.1,16. 

For this specific study we included patients who sought medical attention for DD at our outpatient clinic 

(clinical population). We excluded 1) hands without DD, 2) patients with no URAM or MHQ score 

available within the selected time frame and 3) for the MHQ analysis we excluded patients who were 

known to be treated during the period that the URAM was used (after we stopped collecting MHQ 

scores). 

Ethical approval for this study was obtained from our institutional ethics review board 

(METc2011/397), written informed consent was obtained from all patients before the study. 

Instruments 

We used the Dutch version of the MHQ 11,17 between 2012 and 2014 and the Dutch version of the 

URAM scale10,13 from 2014 onwards to measure self-reported hand function. We switched from the 

MHQ to the URAM scale because some patients with mild DD symptoms preferred a shorter 

questionnaire, since they reported that their disease was stable and their PROM scores were so 

accordingly. The MHQ contains 57 items divided over 6 subdomains: overall hand function, activities 

of daily living (ADL), work related activities, pain, appearance, and satisfaction with hand function. 

Each question can be awarded with 1 to 5 points, which are transformed to result in an overall score 

ranging between 0 (high disability) to 100 (no disability) for each subdomain. The total MHQ score is 

generated by taking the mean of the subdomain scores. The URAM scale is a 9-item questionnaire. 

Each question can be awarded with 0 to 5 points, with total scores ranging from 0 (no disability) to 45 

(high disability). Patients completed the URAM scale for both hands separately and the MHQ according 

to the author’s instructions (i.e., 45 questions are about both hands separately and 12 are about both 

hands functioning together).  

Outcome measures 

The primary outcome was treatment for DD during follow-up. At each visit, patients were asked if they 

had been treated for DD between the previous and the current study measurement or were planned for 
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treatment. If applicable, we recorded intervention date and type from the surgical notes of treated 

patients. In addition, detailed data regarding the disease course were collected, including PROM scores 

and passive extension deficits in each finger joint, measured in degrees by the same observer using the 

same finger goniometer. Of all patients their gender, age and affected hand(s) were registered. 

Selection of MHQ and URAM scores 

We studied whether an MHQ and URAM score measured around one year before treatment, or a change 

over approximately one year in MHQ and URAM score could predict treatment.   

We compared patients with surgical treatment during the study period (treatment group) to clinical 

patients without surgical treatment (control group). Because patients at our institution are scheduled for 

treatment four to six weeks in advance, we excluded PROM scores measured within six weeks before 

treatment to avoid indication bias. Hence, we designated the treatment date minus six weeks as the 

index date for treated patients. 

For patients in the treatment group, we selected the MHQ and URAM score measured within the time 

window of 15 months to six weeks prior to treatment. If multiple visits were available within this time 

frame, the visit closest to 12 months prior to the index date was selected as a predictor variable for 

treatment (Figure 1a). If the MHQ or URAM score on the selected study date was missing, we selected 

the second closest MHQ or URAM score within the time window. For the control group, the MHQ and 

URAM scores of a randomly selected study visit were selected.  

To calculate the one-year change scores (ΔMHQ and ΔURAM), a second PROM score was needed. For 

treated patients, we selected the study visit closest to the index date. Then we calculated the one-year 

change in PROM score. For the control group, we randomly selected two study visits that were one year 

apart to calculate the change score (Figure 1b).   

Statistical analysis 

Patient characteristics were presented by means and standard deviations (SD) for normally distributed, 

continuous variables. Non-normally distributed continuous variables and ordinal variables were 

described by medians with interquartile ranges (IQR). There was one missing MHQ score and no 
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missing URAM score measured one year before treatment. For the ΔMHQ analysis, 41 (18%) hands 

had only one observation within our time window, so we could not calculate a change score for these 

patients. For the ΔURAM analysis, 46 (18%) hands had only one observation within our time window. 

We hypothesised that patients experiencing no functional problems because of DD were less likely to 

attend each follow-up visit. Hence, the missingness was probably not at random, making it impossible 

to impute the missing values. If the ΔMHQ/ΔURAM complete case analysis showed a good predictive 

ability (AUC>0.7), we planned to perform a best-case analysis to assess the influence of missing values 

and check the robustness of our analyses, in which we would replace each missing PROM score by the 

best score possible, before rerunning the analyses. In case the complete case analysis showed a poor 

predictive ability (AUC<0.7), we did not perform the best-case analysis. 

We demonstrated the trade-off between sensitivity and specificity for specific cut-off values by drawing 

receiver operating characteristics (ROC)-curves (non-parametric). The MHQ/URAM scores and the 

ΔMHQ/ΔURAM served as test variables and the group (treatment vs. control) as state variable. Then, 

the area under the curve (AUC) was calculated to indicate the ability of each PROM to predict 

treatment. If the AUC showed at least good (>0.7) discriminative ability 18, we determined the optimal 

cut-off values for both MHQ/URAM and MHQ subdomain scores, by calculating 3 different metrics: 1) 

Youden’s index (Youden, 1950), 2) Euclidean distance (Perkins and Schisterman, 2006), and 3) product 

of sensitivity and specificity 21. In contrary to the positive predictive value, sensitivity and specificity 

are not affected by the prevalence of treated and untreated hands in the study population.22 Therefore, 

we calculated the sensitivity and specificity at patient-level with 95% confidence intervals (CI) using 

the exact binomial method. We used the sensitivity and specificity to calculate the positive likelihood 

ratio (LR+) corresponding to these optimal cut-off values with 95% CIs determined by bootstrapping. 

The LR+ indicates how likely it is that a patient with a score equal to or lower (MHQ)/higher (URAM) 

than the optimal cut-off value will undergo surgical intervention in the upcoming year.  
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Sensitivity analysis 

Patients could be affected with DD in one or both hands. For patients with DD in both hands, the PROM 

scores of the two hands may be correlated since some patients may generally give higher or lower 

scores than others. Ignoring this correlation might bias the results.23 We determined this correlation by 

calculating the intra-class correlation (ICC). In the main analysis, we removed the effect of this 

correlation by calculating sensitivity, specificity and LR+ values on patient-level. This means that we 

only looked at the PROM score and treatment in a patient as a whole. So, a bilaterally affected patient 

with a bad PROM score in the left hand, who was treated in the right hand one year later but not in the 

left hand, was considered as a treated case in our main analysis. To check the robustness of our findings, 

we repeated the analyses on hand level, including both hands in our analysis, using multiple methods 

that take the correlation into account. 23  

RESULTS 

Inclusion of the study population 

After application of our exclusion criteria, 234 hands of 141 patients remained for the MHQ analysis 

and 251 hands of 145 patients for the URAM analysis (Figure 2). Patients were treated with limited 

fasciectomy, percutaneous needle fasciotomy, dermofasciectomy or clostridium collagenase 

histolyticum.  

Population characteristics 

For the MHQ analysis (n = 141), the treatment group comprised 20 (9%) hands and the control group 

comprised 214 (91%) hands. The median age was 64.0 (IQR 58.0-70.0) years, and 98 (70%) patients 

were male. For the URAM analysis (n = 145), the treatment group comprised 58 (23%) hands and the 

control group comprised 193 (77%) hands. The median age was 66.0 (IQR 61.0-73.0) years, and 104 

(72%) patients were male. The median MHQ score measured one year before treatment was 76.5 (IQR 

54.3 - 85.3) for treated hands and 91.9 (IQR 81.8 - 99.2) for untreated hands. For the URAM, the 

median score 6.5 (IQR 2.8 - 14.0) for treated hands and 1.0 (IQR 0.0 - 5.0) for untreated hands (Table 

1). The median scores of the two selected MHQ and URAM across time seemed to be worse for patients 
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who got treatment compared with controls, although the variability in the measurements was high 

(Figure 3).   

MHQ score  

The median interval between the date of the selected PROM score in the study interval and treatment 

was 8.5 months (IQR 5.7-10.9) for the MHQ. For the MHQ score, the ROC-curve showed an AUC of 

0.80 (95% CI 0.71–0.88) (Figure 4a). For the total MHQ score and four MHQ subdomains (overall 

hand function, ADL, work and satisfaction), the Youden’s index, Euclidian distance and product 

method resulted in two or three different optimal cut-off values and corresponding LR+s. For the other 

two MHQ subdomains (pain and appearance), the three metrics resulted in the same cut-off value and 

corresponding LR+s. (Table 2).  The results of the sensitivity analyses (hand-level) were very similar to 

the results on patient level.   

URAM score 

The median interval between the date of the selected PROM score in the study interval and treatment 

was 11.5 months (IQR 8.4-13.2). The ROC-curve showed an area under the curve (AUC) of 0.75 (95% 

CI 0.68-0.82) (Figure 4b). The Youden’s index, the Euclidean distance and the product method resulted 

in two different optimal cut-off value and corresponding LR+ (Table 3). Again, the sensitivity analyses 

produced very similar results. 

ΔMHQ and ΔURAM 

The median interval between the two MHQ scores was 5.8 months (IQR 4.2-7.0) for treated patients and 

12.0 months (IQR 11.7-12.2) for untreated patients. For the URAM, the median interval was 6.7 months 

(IQR 5.7-10.6) for treated patients and 12.0 months (IQR 11.1-12.6) for untreated patients). The one-

year ΔMHQ score showed an AUC of 0.54 (95% CI 0.38–0.71) and the one-year ΔURAM score 

showed an AUC of 0.57 (95% CI 0.44-0.69) (Supplementary Figure 1). Because an AUC of <0.70 

indicates a poor predictive ability, we did not calculate the LR+ for the Δ MHQ and ΔURAM scores 

and we did not perform a best-case analysis. 
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DISCUSSION 

Our results show that both the MHQ and URAM score measured around one year before treatment is 

predictive of treatment for DD. The one-year change score appeared to be a poor predictor for 

treatment. 

We found that both the MHQ and URAM scale can be used to predict treatment with a good 

discriminative ability (AUC 0.80 and 0.75, respectively).18 Because of the high sensitivity of both the 

MHQ and URAM scores for predicting treatment, the chance of missing patients in need for treatment is 

small. In a previous study, MHQ and URAM scores appeared to be predictive of an increase of total 

passive extension deficit (TPED) on group level, but not on individual level.10 It is likely that surgery is 

more predictable than TPED increase, because (change in) TPED is subject to margins of error.24 To our 

knowledge, no previous studies in the field of hand surgery have been conducted with the aim to predict 

surgery. However, multiple studies within other surgical fields did report on the use of PROMs to 

predict postoperative outcomes. Preoperatively assessed PROM scores could successfully predict long 

and short term post-operative improvement on physical function and pain after foot, ankle and shoulder 

surgery with similar discriminative abilities (AUC>0.70).25–29 Although the preoperative PROM scores 

in these studies were measured shortly before surgery and therefore cannot be compared on a one-to-one 

basis with our cohort study, the results are in line with our conclusion that PROM scores can be used to 

predict clinical outcomes.  

In this study, the MHQ subdomain ‘satisfaction with hand function’ had the highest predictive ability 

for DD treatment (AUC 0.82), and the ‘work’ domain had the lowest predictive ability (AUC 0.66) 

compared to the remaining four subscales. This is in concordance with a recent study on the effect of 

treatment of Dupuytren’s disease on the different MHQ domains three months after surgery. 30 The 

authors found that a decrease in extension deficit mainly improved the ‘appearance of the hand’ and the 

‘satisfaction with hand function’ subscales, while the ‘work’ subscale showed no significant treatment 

effect.29 In our study, the appearance of the hand was less predictive than most other domains. 

Potentially, appearance is associated with improvement of extension deficits shortly after DD treatment 
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but is less sensitive as a predictor for DD treatment. The good predictive ability of the ‘pain’ subdomain 

(AUC 0.71) is remarkable, since it has been reported that pain is rare and mostly mild in DD patients.31 

It could be that pain is relatively more common in patients with active disease, and less present in 

patients with stable disease, but no evidence is available yet to support this theory. 

We hypothesised that not only the self-reported hand function measured at a specific time point but also 

a decline in self-reported hand function could be predictive for DD treatment, since inter-individual 

differences at baseline would be eliminated using a change score. Our results however demonstrated 

that the one-year change in MHQ and URAM scores has no predictive power (AUC of 0.52 and 0.56). 

We are not aware of other studies that used a change in preoperative measured PROM scores to predict 

treatment. In theory, a one-year interval between completing two MHQ or URAM scales might be too 

short to identify a clinical important change in hand function, especially in patients with early, slowly 

progressing DD 32. On the other hand, applying a longer interval would risk missing patients with 

aggressive disease with rapid disease progression.16 The low predictive ability of the change score could 

also be explained by the large intra-individual variance in self-reported hand function that we observed 

in our study. This means that the functional disabilities reported by a patient varied over time, without 

having undergone any treatment. Instead of using the change in PROM score over time, it may be 

appropriate to monitor patients every 12 months to determine whether the MHQ or URAM score has 

exceeded the optimal cut-off value. 

One of the strengths of this study is that we included clinical DD patients with various disease 

severities. Because of the unique longitudinal nature of our data, these patients assessed their self-

reported hand function regularly, often long before treatment would be indicated. Hence, we minimised 

the risk of selection and indication bias. Secondly, patient reported hand function appears to be 

predictive of surgery, despite the many other factors that play a role in this decision, such as age and 

occupational status. Moreover, we tested our hypothesis using two different PROMs in one study 

population. This substantiates our conclusion that PROMs can be used to predict treatment for DD.   
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Our study has some limitations. First, we were not able to set a single cut-off value for both PROMs. 

There is no single method for determining optimal cut-off values in ROC curves. The choice between 

these methods depends on variability of test results in diseased and non-diseased subjects and the 

desired sensitivity that is most clinically relevant.33 Because the desired sensitivity for the aim of this 

study is yet unknown, we used three different metrics: the Youden-index, the Euclidean distance and the 

product index. Since these metrices all maximise the overall correct classification rate and assign equal 

weight to the sensitivity and the specificity,34 we consider all three methods appropriate for this 

experimental study. For the total MHQ score and four MHQ subdomains, the use of these three metrics 

resulted in different optimal cut-off values. Before we can set a single cut-off value for both PROMs, a 

budget-impact analysis should clarify the desired sensitivity of the test and indicate which cut-off value 

would be best to use in clinical practice. Secondly, we did not stratify between patients with primary 

disease and recurrent disease. Patients do not always regain optimal self-reported hand function after 

surgery.30 If we would have analysed these patients separately, we might have found lower optimal cut-

off values for patients with recurrent disease. However, we decided to include all patients as one group 

to maintain a large sample size and because it is desirable in clinical practice to apply remote patient 

monitoring in both primary and recurrent disease.  

Our study shows that MHQ and URAM scores are predictive of DD treatment. If future budget-impact 

studies show that telemonitoring of DD patients with PROMs also leads to cost reduction, web-based 

PROMs could optimise patient care and treatment effectiveness of Dupuytren’s disease.  
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FIGURE LEGENDS 

Figure 1a. Selection of the total MHQ or URAM score. We selected the score measured closest to 12 

months before treatment within the time interval. For the control group, we randomly selected a study 

visit.  

Figure 1b. Selection of the one-year ΔMHQ and ΔURAM score. We selected a second visit being 

closest to 6 weeks before treatment. For the control group, we randomly selected two study visits with a 

one-year interval. 

Figure 2. Flowchart of the inclusion process of patients and hands. Patients could be included with 

either one or both hands. Hands that met the exclusion criteria were excluded. Only when both hands of 

a patient were excluded, the patient was excluded, explaining why more hands than patients were 

excluded at each step. 

Figure 3 Boxplots of the two selected MHQ (a) and URAM (b) scores, with the first visit being closest 

to one year before treatment and second visit being closest to 6 weeks before treatment. 

A high URAM score represents high disability. A high MHQ score represents low disability. 

Figure 4a. ROC curve for the MHQ score to predict treatment  

Figure 4b. ROC curve for the URAM score to predict treatment 

Supplementary figure 1a. ROC curve for the one-year change of MHQ score to predict treatment  

Supplementary figure 1b. ROC curve for the one-year change of URAM score to predict treatment 
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Table 1: Descriptive statistics of the MHQ and URAM scores of 

treated and untreated hands measured one year before treatment. 

  Treated Untreated 

MHQ   

 n 20 214 

 Total score 76.5 (54.3 - 85.3) 91.9 (81.8 - 99.2) 

 Overall HF 62.5 (50.0 - 78.8) 80.0 (70.0 - 100.0) 

 ADL 82.5 (65.0 - 100.0) 100.0 (90.0 - 100.0) 

 Pain 75.0 (55.0 - 100.0) 95.0 (75.0 - 100.0) 

 Work 85.0 (60.0 - 100.0) 100.0 (85.0 - 100.0) 

 Aesthetics 81.3 (54.7 - 92.2) 100.0 (87.5 - 100.0) 

 Satisfaction 62.5 (27.1 - 85.4) 95.8 (78.1 - 100.0) 

URAM   

 n 58 193 

 Total score 6.5 (2.8 - 14.0) 1.0 (0.0 - 5.0) 

HF = hand fuction; ADL = activities of daily living; 

PROM scores are presented as medians (interquartile range). 
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Table 2. Optimal cut-off values for MHQ score, determined using three different methods, and the 

corresponding sensitivity, specificity and positive likelihood ratio. 

  AUC  

(95% CI) 

Cut-off Sensitivity 

(95% CI) 

Specificity 

 (95% CI) 

LR+ 

 (95% CI) 

MHQ total  0.80 (0.71-0.88)     

 Youden  91.2 0.95 (0.74-1.00) 0.48 (0.39-0.58) 1.83 (1.47-2.23) 

 Euclidean & product  83.9 0.74 (0.49-0.91) 0.68 (0.59-0.76) 2.30 (1.52-3.31) 

Overall HF 0.75 (0.65-0.86)     

 Youden  87.5 0.95 (0.74-1.00) 0.35 (0.27-0.44) 1.46 (1.20-1.70) 

 Euclidean & product  72.5 0.63 (0.38-0.84) 0.60 (0.51-0.69) 1.57 (0.95-2.26) 

ADL 0.73 (0.60-0.86)     

 Youden  72.5 0.37 (0.16-0.62) 0.90 (0.83-0.95) 3.75 (1.42-8.52) 

 Euclidean & product  92.5 0.63 (0.38-0.84) 0.66 (0.57-0.75) 1.88 (1.13-2.79) 

Pain 0.71 (0.59-0.83)     

 Youden, Euclidian & 

product 

 82.5 0.74 (0.49-0.91) 0.71 (0.62-0.79) 2.57 (1.67-3.76) 

Work 0.66 (0.53-0.80)     

 Youden  82.5 0.53 (0.29-0.76) 0.82 (0.74-0.88) 2.92 (1.49-5.10) 

 Euclidean & product  97.5 0.63 (0.38-0.84) 0.68 (0.59-0.76) 1.98 (1.19-2.96) 

Appearance 0.73 (0.62-0.85)     

 Youden, Euclidian & 

product 

 90.6 0.79 (0.54-0.94) 0.65 (0.56-0.73) 2.24 (1.55-3.10) 

Satisfaction 0.82 (0.75-0.89)     

 Youden & product  93.8 1.00 (0.82-1.00) 0.43 (0.34-0.53) 1.77 (1.42-2.05) 

 Euclidean  81.3 0.74 (0.49-0.91) 0.62 (0.53-0.71) 1.95 (1.30-2.72) 

HF = hand function; ADL = activities of daily living. 
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Table 3. Optimal cut-off values for URAM score, determined using three different methods, and the 

corresponding sensitivity, specificity and positive likelihood ratio. 

  AUC 

(95% CI) 

Cut-off Sensitivity 

(95% CI) 

Specificity 

(95% CI) 

LR+  

(95% CI) 

Total score 0.75 (0.68-0.82)     

 Youden & product  2.5 0.78 (0.64-0.88) 0.44 (0.34-0.55) 1.40 (1.10-1.77) 

 Euclidean  3.5 0.70 (0.55-0.82) 0.51 (0.41-0.60) 1.41 (1.07-1.86) 
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Figure 1 
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Figure 2 
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Figure 3a 
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Figure 3b 
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Figure 4a 

 

 

  

ACCEPTED

D
ow

nloaded from
 http://journals.lw

w
.com

/plasreconsurg by B
hD

M
f5eP

H
K

av1zE
oum

1tQ
fN

4a+
kJLhE

Z
gbsIH

o4X
M

i0
hC

yw
C

X
1A

W
nY

Q
p/IlQ

rH
D

3i3D
0O

dR
yi7T

vS
F

l4C
f3V

C
4/O

A
V

pD
D

a8K
2+

Y
a6H

515kE
=

 on 04/17/2023



26 
 

Figure 4b 
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Supplementary figure 1a. ROC curve for the one-year change of MHQ score to predict treatment 
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Supplementary figure 1b. ROC curve for the one-year change of URAM score to predict treatment 
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