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Abstract

This prospective cohort study investigated the responsiveness and interpretability of the Disabilities of the
Arm, Shoulder and Hand (DASH) and Unité Rhumatologique des Affections de la Main (URAM] outcome
measures for assessing recovery after fasciectomy and dermofasciectomy for Dupuytren’s disease. DASH
outcome scores at 1year were significantly better than at 6 weeks, suggesting that recovery is not complete
by 6 weeks. Of the 101 patients recruited to the DASH cohort, 71 completed preoperative, 6 week and 1year
postoperative DASH scores; 68 of them completed preoperative and 1year postoperative DASH scores
and an external anchor question. In the URAM cohort, 30/44 completed the preoperative and the 1year
postoperative URAM scores and the anchor question. The DASH score exhibited moderate responsiveness
but poor interpretability on receiver operating characteristic curve analysis, such that a minimal important
change could not be estimated. The URAM score showed acceptable responsiveness, and an MIC of 10.5 on
receiver operating characteristic analysis.
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Introduction

Evaluating the outcome of Dupuytren’s disease
treatment requires use of an appropriate outcome
measure, an appreciation of what constitutes a clin-
ically important change following treatment and
consideration of the timing of assessment in rela-
tion to recovery.

Interpretability is concerned with the changes over
time in a score that are meaningful to patients or dif-
ferences between patients that are relevant. The
interpretability of an outcome measure is distinct
from its validity. Applying the consensus-based
standards for the selection of health status measure-
ment instruments (COSMIN] to Dupuytren’s disease
might define validity as whether a single time point
measurement reflects hand function at that time and
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responsiveness as whether changes in scores over
time are ‘appropriate’ (Mokkink et al., 2010). A rele-
vant time period for studying responsiveness is often
from before treatment to after treatment, and a large
effect size is considered desirable, as this demon-
strates that the items in the measure are appropriate
for the score to be sensitive to change, such as the
change from the preoperative state to the postopera-
tive state. However, treatments do not always work.
All patients do not experience marked improvement
in deformity or function from the treatment of their
Dupuytren’s disease, so this is not appropriate. In
contrast, interpretability is concerned with defining
what a patient considers a meaningful change. The
smallest change in state that individual patients con-
sider important is called the minimal important
change [MIC). In contrast, the smallest difference in
the net change in scores between individual patients
that they consider important is called the minimal
important difference (MID) (Mokkink et al., 2010). For
example, a patient may need to experience an
improvement in their function from a treatment of at
least 15/100 points using a patient-reported outcome
measure (PROM] to consider the treatment ‘worth-
while’. This would be the MIC. In contrast, if one
patient experiences an improvement in hand func-
tion by 20/100 points on a PROM, but another patient
who experiences an improvement of 15/100 believes
that they have fared significantly worse, then the
MID is 5/100 (i.e. 20/100-15/100). These can be cal-
culated in different ways (Rodrigues et al., 2015],
and are likely to be context-specific. Thus, for a
particular outcome measure, both the MIC and
MID may vary between different conditions and
between treatments for one condition (Revicki et al.,
2008]). A range of MIC estimations exist for hand
surgery. These include values for PROMs and for
objective measures, such as angular deformity or
grip strength (Rodrigues et al., 2015).

The only PROM with published interpretability data
in Dupuytren’s disease is the Unité Rhumatologique
des Affections de la Main (URAM] Dupuytren’s
disease-specific scale. The MIC for this was esti-
mated in a cohort of patients being treated with nee-
dle aponeurotomy (Beaudreuil et al., 2011); the MIC
after open surgery (fasciectomy or dermofasciec-
tomy) may be different. The Disabilities of the Arm,
Shoulder and Hand (DASH] PROM has the most
MIC estimations across all hand surgery conditions
(Rodrigues et al., 2015). It is the most widely used
PROM in Dupuytren’s disease (Ball et al., 2013), but
its interpretability in the treatment of Dupuytren’s
disease has not been studied.

Six weeks following treatment has been used as
the time point when the early outcome of surgery for

Dupuytren’s disease is measured [van Rijssen et al.,
2006). However, full recovery from open surgery, such
as fasciectomy and dermofasciectomy, takes longer
(Ullah et al., 2009). If a series of time points are stud-
ied, then differences between treatments may become
apparent, for example less invasive treatments have
quicker recovery. However, if only one time point is to
be studied to summarize the effect of treatment,
measuring outcome too early might underestimate
the benefit of treatment or may bias comparisons
towards treatments that have quicker recovery. It is
not logical to determine whether a patient considers a
treatment to be worthwhile when they are still reha-
bilitating from the treatment.

A range of outcome measures have been used to
study Dupuytren’s disease (Ball et al., 2013), and can
be broadly grouped into generic, domain-specific and
disease-specific measures (Szabo, 2001). Recently,
Dupuytren’s disease-specific measures have been
developed (Beaudreuil et al., 2011, Mohan et al,,
2014); the suitability of the DASH score has been
questioned (Packham, 2011). Studies investigating
the relationship between the DASH score and angu-
lar deformity show poor correlation between them
(Degreef et al., 2009, Engstrand et al., 2009, Jerosch-
Herold et al., 2011, Zyluk and Jagielski, 2007), but
this is only detrimental to the DASH score if angular
deformity is the ‘gold standard’ of patient-centred
outcome in Dupuytren’s disease. Such an assumption
is inappropriate when assessing validity in general
(Mokkink et al., 2010); angular deformity is unlikely
to be the best standard on which to base patient-
centred outcome in Dupuytren’s disease (Rodrigues
et al.,, 2014). A recent study has also identified
issues with the construct validity of the DASH
score (Forget et al., 2014). Despite these concerns,
the DASH score has been used extensively.
Understanding its interpretability would assist the
interpretation of previous studies and clarify its
suitability for continued use.

The aim of this prospective cohort study was to
investigate the responsiveness and interpretability of
the DASH and URAM PROMs following fasciectomy
and dermofasciectomy.

Methods

Patient recruitment and data
collection

The data presented in this study were gathered as
part of larger service evaluation project. Patient
recruitment took place between September 2011 and
April 2013. The exclusion criteria were: cognitive
impairment preventing informed consent; and refusal
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to participate. The inclusion criteria were: primary or
recurrent Dupuytren’s disease in patients awaiting
fasciectomy or dermofasciectomy at one UK hand
surgery centre (for the cohort study).

Preoperatively, patients were recruited at the rou-
tine preadmission clinic visit before surgery. Those
who were eligible and consented to participate com-
pleted the DASH before surgery. Demographic details
were also captured, including the patient’s age, gen-
der, which digit was treated and whether or not more
than one digit on the same hand was being treated in
the same procedure (described as ‘multiple digits
treated’). These patients were also sent question-
naires for completion by post at 3weeks, 6 weeks and
1year postoperatively. Patients who were scheduled
for surgery to the left and right hand at different
times during the study recruitment period were eligi-
ble for recruitment twice. This happened on four
occasions. The URAM scale was published during the
study period. Patients recruited later in the cohort
(August 2012 onwards) also completed the URAM
pre-operatively and by postal questionnaires at
6weeks and 1year postoperatively. They were not
sent URAM questionnaires at 3weeks based on an
interim analysis of the DASH scores at this point,
suggesting that recovery was far from complete, so
as to minimize questionnaire burden.

After 1year, all patients were also posted the
Global Rating of Change (GRC) questionnaire to com-
plete (see Appendix, available online). This is a sin-
gle-item questionnaire with 15 response options
ranging from +7 (‘a very great deal better’) through 0
(‘about the same’) to -7 (‘a very great deal worse’)
(Jaeschke et al., 1989). This was used as the anchor
for determining the MIC.

Handling of incomplete questionnaires

The DASH score is reliable as long as at least 27/30
items are complete (Kennedy et al., 2011). Therefore,
all returned questionnaires with = 27 completed
items were included. So some DASH questionnaires
had one, two or three responses missing. Pairwise
exclusion was the preferred method for handling
unreturned or more incomplete questionnaires. This
involves exclusion of the individual in analyses involv-
ing the missing piece of data, but including them in
all other analyses where possible. It therefore mini-
mizes data exclusion. If required (e.g. for repeated
measures analysis of variance (ANOVA)), listwise
exclusion was used, with exclusion of the individual
with missing data from all analyses.

As clear guidance for handling incomplete ques-
tionnaires was not available for the URAM scores, all
URAM scores with any missing entries were excluded.

Data handling

The DASH summary score was calculated using the
standard formula provided:

DASH =((a/b]-1) x 25

where ‘a’ is the sum of the scores for the responses
completed (each response could be scored between 1
and b), and b’ is the number of responses the patient
completed. The URAM summary score was calcu-
lated by adding the responses to all items.

As the PROM summary scores are virtually con-
tinuous scales (the DASH is scored 0-100; the URAM
0-45) and the sample comprised a large number of
independent observations, parametric analyses were
used to compare them, in keeping with the central
limit theorem (Norman, 2010).

Recovery time was analysed by comparing DASH
scores at different time points using repeated
measures ANOVA with Tukey’'s multiple compari-
son test.

Responsiveness was studied by calculating the
effect size, defined as the mean change in score
divided by the standard deviation of the baseline (pre-
operative] scores across the cohort (Kazis et al.,
1989). When interpreting the effect sizes, 0.2 to 0.59
was considered small, 0.6 to 0.99 moderate and over
1.0 large (Testa, 1987).

Interpretability was studied using receiver oper-
ating characteristic (ROC) curves, as this is the
most common method used in hand surgery
(Rodrigues et al.,, 2015]). ROC curves treat an
outcome measure (such as the preoperative-
postoperative change in DASH or URAM scores] as
a diagnostic test, and assess its sensitivity and
specificity for detecting ‘improvement’ (Deyo and
Centor, 1986). To do this, patients are categorized
as ‘improved’, ‘'stable’ or ‘worse’ using an external
criterion, or anchor (Revicki et al., 2008). In this
case, the anchor used was the GRC scale at 1year
(Jaeschke et al., 1989). The ROC curve displays a
range of different possible cut-off values [e.g.
improvement in DASH score of 20/100 compared
with 30/100 or 40/100) with the sensitivity and spec-
ificity of each for diagnosing improvement plotted
to form the curve. The MIC is the point on the ROC
curve that combines sensitivity and specificity for
identifying improvement the best, which is referred
to as Youden's J index (Youden, 1950). For this,
patients with a GRC of +4 to +7 were considered
‘improved’, those with a GRC of -3 to +3 ‘stable’
and those with a GRC of -7 to -4 ‘'worse’, as previ-
ously described (Mintken et al., 2009). ROC curves
were generated using Prism 6.0 for Mac 0S X
(GraphPad® Software, 2012).
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Table 1. Patient demographics in cohort study.

Demographic

DASH scores

URAM scores

Age at recruitment (years)
Gender
Procedure types

Hand treated
Multiple digits treated
Digits treated

Little 80 (59%)
Ring 39 (29%)
Middle 10 (7%)
Index 4 (3%)
Thumb 2 (2%)

Mean 67, range 34-90
83/101 men (82%)

73 fasciectomies

28 dermofasciectomies
61/101 right (60%)
27/101 (27%)

135 digits in 101 patients

Mean 66, range 38-90
38/44 men (86%)
29 fasciectomies
15 dermofasciectomies
25/44 right (57%)
12/44 (28%)
59 digits in 44 patients
34 (58%)
15 (25%)

7 (12%)

2 (3%)

1(1%)

Table 2. DASH scores at different timepoints for individuals who completed all timepoints (65 patients).

Mean (95% Cls)

Tukey's multiple comparisons test results

Versus 3 weeks
postoperative

Versus 6 weeks
postoperative

Versus 1 year
postoperative

24.7/100 (19.9, 29.5)
33.8/100 (29.4, 38.2)
20.3/100 (16.5, 24.1)
12.7/100 (9.0, 16.3)

Preoperative

3 weeks postoperative
6 weeks postoperative
1 year postoperative

p=0.002 p=0.205 p<0.0001
p<0.0001 p<0.0001
p=0.001

Repeated measures one way ANOVA: p<0.0001.

Incomplete results excluded listwise (i.e. if an individual missed one or more timepoints, all data for that individual was not analysed).

Results
Patients and procedures

A total of 101 patients were recruited to the study of
the DASH. Of these, 44 were sent URAM question-
naires. The demographics of the cohort are shown in
Table 1. The summary of the demographics of the
URAM score subgroup was similar to the overall
group that completed the DASH scores. Of the 101
patients, 65 completed preoperative, 3week, 6 week
and 1year postoperative DASH scores. Some of
those who failed to return completed 3week DASHs
did return preoperative, 6week and 1year postoper-
ative scores and the GRC; 71 of 101 were available to
study responsiveness at 1year. A total of 68 had
complete preoperative and 1year postoperative
DASHs and the GRC, and so were included in the
interpretability analysis. Of 44, 30 completed URAMs
and the GRC for the interpretability analysis.

Recovery

The mean DASH summary score was significantly
different between time points (p<0.0001, repeated
measures ANOVA). The scores at different time points

are shown in Table 2. Tukey’'s multiple comparisons
test demonstrated statistically significant differences
between all time points, apart from the preoperative
and 6week postoperative scores. Statistically, the
DASH score rose between preoperative and 3week
postoperative assessments, indicating worsening in
function. The difference between the DASH scores at
6weeks and 1year postoperatively was also signifi-
cant (p=0.001). The developers of the DASH advise
that a DASH summary score of 15 or more is consist-
ent with a symptomatic upper limb; the mean DASH
summary score only fell below 15 by 1year (Figure 1).
There was no statistically significant difference
between scores for fasciectomy and scores for der-
mofasciectomy at any time point (unpaired t-test p
values: 0.054, 0.39, 0.69, 0.55 for preoperative,
3week, 6week and 1year time points, respectively).
As a result, the data relating to both procedures were
combined for all further analyses.

Responsiveness and interpretability

As functional state was significantly better at 1year
than 6weeks postoperatively, responsiveness and
interpretability analyses were performed using
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change between preoperative and 1year postoper-
ative PROMs.

Responses from all 71 patients with adequately
completed preoperative and 1year postoperative
DASH questionnaires were included in responsive-
ness analysis, even if their 3week or é6week scores
were incomplete. Thirty had appropriately completed
URAMs for responsiveness analysis.

Both the DASH and URAM showed significant
changes in scores from preoperative to the 1year
postoperative assessments. The DASH exhibited a
moderate effect size of 0.58. The effect size for the
URAM score was 0.87 (Table 3).

For the 68 patients included in the interpretability
analysis, the mean GRC in the DASH cohort was +4.3
(95% confidence intervals (95% Cls): +3.4, +5.2).
When DASH outcomes were subgrouped into ‘worse’,
‘stable’” or ‘improved’ (using the GRC scores of -4 to

=) 50~
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2
©
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§ Symptomatic
9 104
I
2
o 0 T T T T
2 ) 3
‘QOQ QQ:‘. 0&‘. *Q"b
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> ©
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Figure 1. Line chart of DASH summary scores from
patients who completed all time points (n=65). N.B. The
points are the mean DASH score, with 95% confidence
intervals. The developers of the DASH anticipate that a
patient will be “symptomatic” in his or her upper limb if
their DASH score is >15/100 (Kennedy, et al., 2011).

-7, +3t0-3,and +4to +7, respectively), five patients
were worse, 11 were stable and 52 were improved.
The mean change in DASH score in the improved
subgroup was 13.0/100; the mean change in DASH
score in the stable subgroup was 10.8/100. The dif-
ference between them (2.2/100 (95% Cls: -13.3 to
8.9)) was not statistically significant (p=0.69, unpaired
t-test), so an MID was not identifiable. The ROC curve
for the DASH is shown in Figure 2. The area under the
curve was 0.51 (95% Cls: 0.33, 0.69), indicating that
the DASH could not identify meaningful change in
function, as defined by the GRC. Consequently, an
MIC could not be estimated for the DASH at 1year
after fasciectomy or dermofasciectomy.

For those who completed the URAM, the mean
GRC was +2.9 (95% Cls: +1.2, +4.6). When GRC-
based subgrouping was performed, 18 were
improved, eight were stable and four were worse. The
mean URAM change in the improved subgroup was
11.9/45 (95% Cls: 6.7, 17.0); the mean URAM change
in the stable subgroup was 3.6 (9.3, -2.0). The differ-
ence between the URAM scores for these subgroups
(8.3, 95% Cls: 0.04, 16.5) was just significant [p=0.049,
unpaired t-test) and might constitute an MID. The
ROC curve for the URAM is shown in Figure 3. The
area under the curve was 0.74 (95% Cls: 0.55, 0.93),
and the MIC for the URAM for fasciectomy and der-
mofasciectomy at 1year (defined as Youden’s j index)
corresponded to an improvement in the URAM of
greater than 10.5, which has a sensitivity of 56% and
a specificity of 88%. The likelihood ratio for an
improvement in the URAM of 10.5 was 4.4, i.e. a
patient with a URAM improvement over 10.5 was 4.4
times more likely to be ‘improved’ than a patient
whose URAM had improved by less than 10.5.

The GRC was hypothesized to correlate with
‘change in DASH’, as both were expected to assess
change from before surgery to after recovery. Instead,
the GRC correlated significantly with the 1year DASH
(Pearson’s r: -0.48, p < 0.0001), and did not correlate

Table 3. Responsiveness of DASH scores and URAM scores at 1year postoperatively.

DASH score (71 patients])

URAM score (30 patients)

Preoperative

(mean (95% Cls))

1year postoperative

(mean (95% Cls))

Difference post-preop

(mean (95% Cls)), paired t-test
Effect size 0.58
(mean/SD preop)

24.5/100 (19.9, 29.0)
12.4/100 (8.9, 16.0)

12.0/100 (8.2, 15.9)
p<0.0001

17.8/45 (14.5, 21.1)
10.1/45 (6.1, 14.1)
7.7/45 (3.7, 11.7)

p=0.0005
0.87

Incomplete data were excluded pairwise, that is, all individuals who completed preoperative and 1year postoperative outcomes were
included, even if they did not adequately complete 3week or 6week postoperative outcomes (i.e. 71 patients completed preoperative and
1year postoperative DASH scores, whereas 65 completed all timepoints).
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Figure 2. ROC curve of DASH score’s ability to separate
‘improved’ from ‘stable’ outcomes, based on the GRC. The
red line indicates the line of identity, where sensitivity and
specificity are both 50%, and corresponds to an area under
the curve of 0.5. The blue points are theoretical cut offs
for change in DASH score that could be used to attempt to
separate ‘improved’ from ‘stable’ outcomes. Conventionally
“100% - specificity %" is plotted on the x axis as this rep-
resents the “False positive rate”. Specificity on the y axis is
the true positive rate.

Figure 4. Scatterplot of GRC versus change in DASH score
at 1year (n=68).

DASH: Disabilities of the Arm, Shoulder and Hand; GRC: Global
Rating of Change.
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Figure 3. ROC curve of the URAM score’s ability to sepa-
rate ‘improved’ from ‘stable’ outcomes, based on the GRC.
The red point on the blue line corresponds to Youden’s
index (highest value for sensitivity + specificity -1). This
corresponds to a cut point of an improvement of >10.5 in
the URAM, i.e. using an improvement of 10.5 is the most
effective MIC, with those who experience less than 10.5
improvement in their URAM score considered stable, and
those who experience more than 10.5 improvement in their
URAM score considered improved.

Figure 5. Scatterplot of GRC versus change in URAM score
at 1year (n=30).

URAM: Unité Rhumatologique des Affections de la Main; GRC:
Global Rating of Change.

with the change in DASH (Pearson’s r: -0.22, p=0.07)
(Figure 4). Similarly, for the URAM, the GRC corre-
lated more closely with the 1year assessment
(Pearson’s r: -0.68, p<0.0001) than with the change
in the URAM (Pearson’s r: -0.56, p=0.001) (Figure 5).

Discussion

This study demonstrated that statistically, recovery
following fasciectomy or dermofasciectomy takes
longer than 6 weeks, as shown by a significant differ-
ence between the DASH scores at weeks compared
with 1year postoperatively. However, with the pre-
existing absence of interpretability data, the clinical
relevance of these differences is not clear, hence the
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importance of interpretability data in general. The
statistically significant difference between the 6 week
and 1year outcomes may be clinically relevant, as the
1year time point was the only one with a mean DASH
score below 15, the threshold above which the patient
is considered symptomatic (Kennedy et al., 2011).
However, it is unclear from our data if recovery is
complete earlier than 1year or if it continues further.

Fewer patients completed the URAM than the
DASH, as it was introduced once the study had been
designed. As a result, direct comparison of the two
PROMs based on the data in this study is not ideal.
However, the responsiveness and interpretability of
each of the PROMs can still be considered indepen-
dently. Using 1year follow-up data, the DASH exhib-
ited moderate responsiveness. The URAM displayed
good responsiveness. However, common analyses for
responsiveness, such as effect size as used in this
study, are only appropriate if all patients studied
have undergone a clinically meaningful improvement.
Interpretability analyses, which generate MICs and
MIDs, aim to separate those who have experienced
meaningful improvement from those who have not.
Here, a notable proportion of patients did not experi-
ence benefit, or even experienced worsening, as
defined by the GRC. Although the DASH demonstrated
moderate responsiveness, it could not distinguish
those who had experienced meaningful change, so an
MIC could not be calculated. It is possible that many of
the task-based items of the DASH might reflect limi-
tation in shoulder function, hence it was not interpret-
able in this study. In addition, how patients answer the
GRC in the context of the treatment of Dupuytren’s
disease is not understood. Patients might consider
‘success’ to be straightening of the flexed finger or
general improvement in hand function. So the anchor
might be answered in relation to finger straightening
rather than general hand function, with the DASH
items perhaps reflecting the latter.

The URAM showed acceptable interpretability with
an MIC for open surgery of 10.5 out of the 45 points on
the scale and an MID of 8.

Interpretability had been studied in Dupuytren’s
disease (Beaudreuil et al., 2011, Witthaut et al., 2011).
Neither study considered open surgery, though one
generated an MIC estimate of 2.7 for the URAM for
needle aponeurotomy (Beaudreuil et al., 2011). Our
study generated a considerably larger MIC, possibly as
a different technique for assessing interpretability was
used. However, the difference in MICs could reflect the
differences in recovery between open surgery and
aponeurotomy, as aponeurotomy will typically have a
shorter recovery. If recovery from open surgery is
more arduous and prolonged than after aponeurot-
omy, then greater improvement may be needed for the
patient to consider it clinically meaningful or worth-
while. MICs may vary between treatments in general

(Revicki et al., 2008), and this is the case in hand sur-
gery (Rodrigues et al., 2015).

The DASH has been the most popular PROM for
studying Dupuytren’s disease treatment (Ball et al.,
2013). However, its validity has been questioned in a
study with contemporary design (Forget et al., 2014),
as well as in previous studies, which have more limi-
tations (Degreef et al., 2009, Engstrand et al., 2009,
Jerosch-Herold et al., 2011, Packham, 2011, Zyluk
and Jagielski, 2007). Our study raises further ques-
tions regarding its suitability for use in Dupuytren’s
disease, in terms of poor interpretability, an aspect of
its behaviour that has not been studied previously for
Dupuytren’s disease. However, given the potential
issues associated with retrospective anchors, we
believe that the poor interpretability of the DASH
should be confirmed using a prospective anchor.
Measurement of the interpretability of other meas-
ures for use in Dupuytren’s disease is also required
to interpret existing research and ensure appropriate
outcome measures are used in future research.

The methodology used to study interpretability has
limitations. Interpretability of the outcome of treat-
ment was studied at 1year following surgery, as the
only postoperative time points captured were at
6weeks and 1year. However, Tyear follow-up is a
pragmatic time point to measure the outcome, as this
study demonstrates that recovery takes longer than
6weeks (hence studies reporting outcome at 6 weeks
may have too short follow-up) and final follow-up at
1year may be used in clinical practice. It could be
performed by telecommunication using PROMs, if
interpretability data were available to inform how to
handle responses obtained at this time point.
Although the GRC was developed for the purpose of
anchoring outcomes, it is administered retrospec-
tively; the use of such retrospective anchors has been
criticized (Norman et al., 1997). In particular, the
GRC may reflect the status of the hand at the time of
assessment, rather than reflecting the change that
has occurred from the preoperative state (Garrison
and Cook, 2012, Schmitt and Di Fabio, 2005). It is pos-
sible that the interpretability of the PROMs studied
would be different if a prospective anchor were used.
One prospective approach has been to use the satis-
faction domain of the Michigan Hand Questionnaire
as the anchor (London et al., 2014, Malay and Chung,
2013, Shauver and Chung, 2009, Waljee and Chung,
2012). However, it is not clear whether it is appro-
priate to use one domain of the Michigan Hand
Questionnaire to study the interpretability of other
domains of the same tool.

Anchors, and the GRC in particular, ask the patient
to determine whether they are ‘better’. However, it is
not clear which domain patients use to judge non-
specific ‘improvement’. Furthermore, it is not clear
whether there is heterogeneity in this, with different
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patients defining ‘better’ in different ways. Further
consideration of appropriate anchors may be required
and, if appropriate, our findings would have to be
confirmed using such methodology.

The methodology for subgrouping outcomes to
construct the ROC charts has been used in previous
studies, with exclusion of patients who experienced
deterioration. However, recent work suggests inclu-
sion of such patients may improve the precision of MIC
analyses (Turner et al., 2009). This might be consid-
ered in the future work proposed above, in which inter-
pretability would be studied with a prospective anchor.

Our cohort of patients is heterogeneous, as it
included both those undergoing either fasciectomy or
dermofasciectomy. These data were collected as ser-
vice evaluation of standard clinical practice and, in
several instances, the type of procedure to be per-
formed was changed in the preadmission clinic,
based on surgeon preference or during surgery itself
for technical reasons. It is possible that the interpret-
ability of the DASH and the URAM may differ between
patients undergoing fasciectomies and dermofas-
ciectomies. In particular, complications such as cold
intolerance may be more common after dermofas-
ciectomy. However, given that the recovery following
the two procedures was not different, and that MICs
are considered estimates rather than exact values,
we believe that this is unlikely to be of significance.

While early recovery from surgery for Dupuytren’s
disease has been assessed at 6 weeks (van Rijssen
et al., 2006), and studies of other treatments have
assessed outcome at 30 days (Hurst et al., 2009), our
data support previous findings that suggest that the
recovery from open surgery takes longer than
bweeks (Ullah et al., 2009). Therefore, confirmation
of when recovery after surgery plateaus is needed
to determine the best time point for studying
recovery and optimizing length of follow-up of
clinical trials.

In conclusion, while the DASH score exhibited
moderate responsiveness, its poor interpretability
on ROC curve analysis meant that an MIC could not
be estimated. This suggests that it is not interpret-
able in clinical practice and research in surgery
for Dupuytren’s disease. The URAM score showed
acceptable responsiveness, and was interpretable.
It had an MIC of 10.5 on ROC analysis.
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