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Abstract
Objectives: Dupuytren disease is a common condition that causes progressive finger contractures
resulting in impaired hand function and difficulties in performing daily activities. Patient reported
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outcome measures (PROMs) are commonly used in research and clinical practice to evaluate
treatment outcomes. Both general upper extremity PROMs and Dupuytren-specific PROMs are
available, typically developed using conventional methodology based on classical test theory.
However, most current PROMs have been shown to have low responsiveness and the relevance of
included items have been questioned. In this study we aim to develop a new Dupuytren-specific
PROM using modern measurement methodology based on item response theory (IRT). Methods:
The study will be performed in three phases. In Phase |, (completed), an expert group developed a
questionnaire with a large number of potentially relevant items derived from existing PROMs and
patient collaboration. In Phase 2, the questionnaire will be administered to 300 patients with
Dupuytren disease, and their responses will be analyzed with IRT methodology to identify the best
performing items to be included in the new PROM. In Phase 3, the new PROM will be administered
to 300 additional patients for validation. Conclusion: This new Dupuytren-specific patient-
reported outcome measure will help advance clinical research on Dupuytren disease.
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Introduction

Dupuytren disease is a common condition that causes progressive finger joint contractures resulting
in impaired hand function and difficulties in performing daily activities. In a population-based study
the prevalence of doctor-diagnosed Dupuytren disease in the general population of Skane region in
Southern Sweden was 1.4% in men and 0.5% in women.' Among men aged 50 years or older, 2.7%
had been diagnosed with Dupuytren disease and it is estimated that annually 3 per 1000 seek
healthcare for Dupuytren disease for the first time." Patients with Dupuytren disease are commonly
treated with surgery to improve hand function. Surgery is a major intervention that commonly
requires prolonged rehabilitation and is associated with potential complications.? Minimal-invasive
treatment methods, such as collagenase injection and needle fasciotomy, are also commonly used in
clinical practice and new treatments are being researched.’ Regardless of method, treatment of
Dupuytren disease is common, with approximately 68,000 Dupuytren procedures performed in the
United States during 2013.* In Sweden, surgical fasciectomy was performed on 36 per
100,000 persons aged 40 years or older in 2022; the number of other procedures such as needle
fasciotomy is unknown.’

To compare the outcomes of different treatment methods it is essential to have reliable and valid
outcome measures that can accurately detect benefits that are relevant to patients with Dupuytren
disease.

In clinical practice and in research, range of motion of affected finger joints before and after
treatment and rate of contracture recurrence have been the most commonly used measures of disease
severity and treatment outcome.® While range of motion provides a measure of disease severity it
has disadvantages, such as variability between examiners.” In addition, patients have different
demands, and therefore patients with similar degrees of contracture may not have the same activity
limitations. Consequently, it is important that patient-reported outcome measures (PROMs) are
included when assessing treatment outcomes in clinical practice and in research.® In a systematic
review, the 30-item disabilities of the arm, shoulder and hand (DASH) questionnaire was found to
be the most commonly used PROM in assessing patients with Dupuytren disease.® The
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QuickDASH, an 11-item form of the DASH? has been shown to be a valid PROM for patients with
Dupuytren disease and has also been commonly used in Dupuytren research.,*'" The Unité
Rhumatologique des Affections de la Main (URAM), developed as a disease-specific measure, is
commonly used in Dupuytren research.'’ Another measure, the Southampton Dupuytren scoring
scheme (SDSS) was also developed as a disease-specific measure but appears in only few studies.'>
The shortcoming common to all current PROMs is the relatively low responsiveness in patients
treated for Dupuytren disease. High responsiveness is an essential property when using a PROM to
compare treatment effectiveness. Almost all longitudinal studies that have used current PROMs to
assess treatment effectiveness in Dupuytren disease have shown only small or moderate effect sizes,
which is probably inadequate when comparing the effectiveness of different treatment methods. "
Inadequate responsiveness may be related to the number of PROM items that have little relevance
with respect to the activity limitations experienced by patients with Dupuytren disease. There is little
use for an outcome measure on which a large proportion of patients score the best or almost the best
on the scale, which is common for current PROMS used in Dupuytren disease.®'* !> Identifying the
relevant items will be the first step to develop a PROM that has an adequate responsiveness to detect
differences in the effectiveness of different treatment methods.

Patients with Dupuytren disease may present with multiple activity limitations not captured by
currently available PROMs. Therefore, patient-specific measures, such as the Canadian Occupa-
tional Performance Measure (COPM), have been advocated as an alternative to fixed-items
PROMs.'®!” In a semi-structured interview the COPM allows patients to identify and rate their
performance with up to 5 activities.'® In a previous study, we have shown that the COPM is a highly
responsive measure for evaluating treatment outcome in patients with Dupuytren disease.'’
However, use of an interview-based PROM may not be practical in large studies.

Most current PROMSs used in Dupuytren research were developed using traditional methodology
based on classical test theory (CTT). While CTT-based methods have been useful in the devel-
opment of many PROM, it is generally recognized that modern measurement methodology, based
on item response theory (IRT), has advantages in developing new PROMs. 19,20 Methodology based
on IRT provides additional benefits, such as person and item parameters that are on the same scale,
use of item response models where the fit to the data can be examined, person parameter error
estimates across the scale instead of just one overall reliability estimate, and ability to examine
differential item functioning (DIF) that is integrated in the item response modeling.”**'

Different treatment methods that vary in complexity and cost are used for patients with Du-
puytren disease. Assessment of treatment effectiveness requires accurate measurement of outcomes
that are relevant and important to patients. This is not adequately obtained by currently available
PROMs. Thus, there is a need for a new patient-reported measure of activity limitations in patients
with Dupuytren disease that is reliable and valid and can accurately measure outcomes that are
important to patients with Dupuytren disease.

The aim of this study is to develop a new disease-specific PROM for Dupuytren disease using
modern measurement methodology.

Material and methods

Study setting

This is a multi-center study including two centers in Sweden and one in Scotland. The participating
centers are the Department of Orthopedics, Hassleholm Hospital, Héssleholm, Sweden (primary
center), the Department of Hand Surgery, Skane University Hospital, Malmo, Sweden and the Fife
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Hand Clinic, Department of Orthopaedic Surgery, National Treatment Centre Fife, Victoria
Hospital, Kirkcaldy, Scotland.

Study phases
The study will be conducted in 3 phases (Figure 1).

Phase | (item selection). The first phase of the study was the development of the initial questionnaire.
This began with an extensive literature search to identify PROMs related to upper-extremity
conditions. The search yielded a total of 30 PROMSs (supplemental material 1). These were screened
for items/activities that may be relevant for patients with Dupuytren disease. The items were then
supplemented with a number of additional activities identified in a previous study at the study
center,'” as well as items from a similar PROM development study from Canada.” In total ap-
proximately 900 items were used to create the initial list of items. During several meetings this list of
items was reviewed by an expert group consisting of a hand surgeon, two orthopedic surgeons, and
two occupational hand therapists. During the first meetings, duplicates were removed and when two
or more items had similar content, the one deemed to fit best was selected. In subsequent meetings
items deemed less relevant for Dupuytren disease were removed. The list of preliminary items was
given to two patients with Dupuytren disease for review and their opinions and suggestions were
taken into consideration through discussion within the group. The final product was the construction
of a questionnaire in an English and a Swedish version, representing activities deemed relevant for
patients with Dupuytren disease. Most of the final items used in the questionnaire were originally in
English. For the Swedish version we used the wording from validated Swedish versions of the
original items when available. If no validated Swedish version was available, we used wording from
similar items in validated Swedish PROMs. The final questionnaire starts with two questions that
inquire about hand dominance and which hand the patient seeks treatment for, followed by 85 items
(supplemental material 2) (68 items inquiring about activity limitations, 11 items regarding
symptoms in the affected hand and 6 items regarding satisfaction, self-confidence etc.) and finally
1 free-response question (similar to that in the COPM) asking patients to list up to 3 activities that
they find most difficult to perform because of their Dupuytren disease. All items regarding activity
limitations have 5 response options: “no difficulty”, “mild difficulty”, “moderate difficulty”, “severe
difficulty”, “unable to perform”, and the option of “not applicable”. The same 5 response options are
provided for the 3 most important activities that the patients list and rate. The other items have
5 response options ranging from “not at all” to “very often”, or from “very satisfied” to “very
dissatisfied”.

Phase 2 (development sample). All patients referred to the study centers because of Dupuytren
disease are screened for inclusion according to pre-defined eligibility criteria: Patient 18 years or
older diagnosed with Dupuytren disease by an orthopedic or hand surgeon, able to independently
understand and consent to participation and able to respond to questionnaires (Table 1). Eligible
patients receive written information and are asked about participation in the study. Patients who
accept to participate in the study receive the questionnaire either by mail, prior to their hospital visit,
and are asked to return the completed questionnaire, or complete the questionnaire during their visit.
Baseline data regarding gender, age, hand dominance, smoking status, diabetes, family history of
Dupuytren disease, previous treatments, bilateral disease, and occupation are collected (Table 2).
Passive extension deficit of the joints of the affected fingers is measured using a goniometer.
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Figure I.

Flowchart of the study.
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Table I. Eligibility criteria.

Inclusion criteria
- Patient diagnosed with Dupuytren disease by an orthopedic or hand surgeon
- Age >18 years
- Able to independently understand and consent to participation
Exclusion criteria
- Cognitive impairment
- Unable to complete the questionnaire independently
- Patient unwilling to participate

Table 2. Collected baseline data.

Variable Response options

- Age 2

- Occupation 2

- Gender Male/Female

- Dominant hand Right/Left

- Affected hand Right/Left

- Previous treatment Surgical fasciectomy/collagenase injection/PNF
- Bilateral disease Yes/no

- Contracture Digit I, 2, 3,4 0r 5
- Smoking Yes/no/previous

- Diabetes Yes/no

- Heredity Yes/no

PNF = percutaneous needle fasciotomy.
? = free-response question.

When the estimated sample size has been reached, responses will be entered into a database for
analysis to develop a new PROM.

Phase 3 (validation sample). In the final phase of the study, the newly developed PROM will be
administered to new patients in the validation sample. The same eligibility criteria as in the de-
velopment sample will be used. Baseline data will be recorded and passive extension deficit of joints
in the affected fingers will be measured as described in Phase 2. The collected data will be entered
into a database for analysis. The newly developed PROM will be administered to patients both
before and after treatment in this final phase.

Sample size

There is no universally accepted minimum sample size in PROMs development, but a sample of
300 respondents would be sufficient to meet the requirements for the types of statistical analyses that
will be conducted.”" This is the target sample size for both the development and validation samples.
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Statistical analysis

Phase | (item selection). The goal is to develop a relatively short and unidimensional instrument.
However, it is common practice to develop and trial a larger number of items than what is expected
to be included in the final instrument. The recommendations regarding the “overdevelopment” of
items range from twice to five times as many trialed items as final items.”> We have previously
successfully developed an instrument for measuring carpal tunnel syndrome (CTS) symptom
severity with only 6 items,>* but everyday activities are much less specific to Dupuytren disease than
CTS symptoms are to CTS. Therefore, a larger instrument will probably be needed to capture the
intended construct with high reliability and validity, and consequently we aim at a final instrument
with around 20 items.

Phase 2 (development sample). A brief presentation of the statistical analyses and item reduction
procedure for the development phase is presented in Figure 2. Initial item screening will be
conducted. It is likely that some of the 85 listed issues are too rare to be included in the final
instrument. When the number of observations in a category is low, parameter estimates will be
imprecise and potentially unstable. Items that do not have at least 10 responses in each category of
the rating scale will be removed® or, depending on the pattern of response frequencies, some
categories may be collapsed.

Both exploratory factor analysis (EFA) and confirmatory factor analysis (CFA) are common
methods for analyzing the structure, or dimensionality, of a measurement instrument. The main
conceptual difference between the two methods is whether there is a strong theory about how the
items are related to each other. Common practice is to perform EFA on the try-out version of the
instrument (in the development sample) and CFA on the final version of the instrument (in the
validation sample).”® The choice of methods for specific sub-procedures in EFA, such as factor
extraction, factor rotation, and factor retention decisions, is to some extent dependent on the nature
of the data, but common methods include principal components and principal axis factoring for
factor extraction, varimax and promax for rotation, and parallel analysis for factor retention de-
cisions. An evaluation criterion of 0.40 is used for the pattern coefficients to indicate association
between the item and the factor. EFA and CFA analyses will be performed using Mplus).*

The items that are left after the EFA will be subject to IRT analyses. Polytomous Rasch models,
specifically the partial credit model (PCM)*’ and the rating scale model (RSM)** will be used for
estimating item and person parameters. The models are similar in that both include a “difficulty”
parameter (which indicates whether respondents in general tend to endorse lower or higher response
categories) and step parameters (the locations along the latent trait scale, relative to the item

1 Instrument
ready for
. collection of
validation
data

Other
adjustments
if needed,
e.g. the rating
scale

Initial item DIF based DIF based
p) S— EFA IRT . ased | W on
screening plns s

¥

Item Item Item ttem Item
reduction reduction reduction reduction reduction

Figure 2. The planned statistical analyses and item reduction procedure for the development phase.
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difficulty, at which categories k-1 and k are equally likely to be observed). In the PCM the step
parameters are estimated for each item, whereas in the RSM they are constrained to be equal for all
items. If all the items that are subjected to the IRT analyses have the same rating scale, the RSM will
be the first-choice model. If this was not the case, the PCM will be the primary model. Should
neither the RSM nor the PCM fit the data we will consider the generalized partial credit model
(GPCM)* that in addition to the difficulty and step parameters also includes a discrimination
parameter.

The IRT analyses will be executed using the standalone software ConQuest. Item fit will be
examined by the infit and outfit measures, with values between 0.75 and 1.33 indicating acceptable
fit.>* The assumptions of local item independence and monotonicity underlying IRT will also be
examined; local item independence by assessing item fit between each item pair using ConQuest’s
FIT procedure (with values exceeding 1.33 indicating local dependence), and monotonicity by
visual inspection of the item observed scores across the latent trait (i.e., activity limitations).
Respondents with more severe activity limitations having lower observed item scores than re-
spondents with less severe activity limitations indicates a violation of the monotonicity assumption.

As part of the IRT analyses the instrument will be examined for DIF. An item exhibits DIF when
respondents with the same level of the latent trait (e.g., functioning or symptoms) but from different
groups (e.g., men/women) have different expected scores on that item. We will first investigate DIF
with respect to sex, and then DIF with respect to language version (English/Swedish). The DIF
values provided by ConQuest represent the differences between the item location estimates for the
specific group and the item location estimates for all respondents. Values for DIF are considered
both in relation to their standard errors (for statistical significance) and in relation to themselves (for
practical significance). A ratio of 2 for the DIF value to its standard error indicates a significance
level of approximately 0.05. Consequently, a ratio exceeding 2 indicates significant DIF. The
magnitudes of DIF are evaluated according to recommended criteria,®’ where a logit difference
(i.e., difference in item location) below 0.43 is considered “negligible”, a value between 0.43 and
0.64 is considered “intermediate”, and a value greater than 0.64 is considered “large”.

Phase 3 (validation sample). The procedures and statistical analyses for instrument validation are
essentially the same as for instrument development (Figure 3). The item screening follows the same
procedure as in the analysis of the development sample.

The developed instrument is intended to be unidimensional. We will use CFA to test this by
examining the fit between the data and a unidimensional measurement model. Fit in CFA is usually
evaluated through several goodness-of-fit indices. We will use three of the most common indices,*
namely the root mean squared error of approximation (RMSEA), the standardized residual mean

| Other
adjustments
if needed,
e.g. the rating
scale

Final
| Dupuytren
‘ specific

Initial item DIF based DIF based
p) S— CFA IRT . ased | W on
screening plns s

PROM

¥

Item Item Item ttem Item
reduction reduction reduction reduction reduction

Figure 3. The planned procedures and statistical analyses for instrument validation.
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square residual (SRMR), and the comparative fit index (CFI) with recommended cutoff values of
0.06, 0.08 and 0.95, respectively.*® Within the CFA analysis we will also examine coefficient omega
for scale reliability.**

The IRT analysis including DIF follows the same procedure as in the analysis of the development
sample.

Measurement invariance (MI) analysis®> is conducted to examine whether the instrument
functions similarly across different groups of respondents. Although DIF and MI are related
concepts, MI is a broader concept. Analysis of MI usually refers to a specific set of procedures
within the framework of CFA and structural equation modelling (SEM). When an instrument
exhibits MI this implies that it is possible to compare scores across groups. An analysis of MI is
usually done in four steps, looking at a specific type of MI in each step: 1) configural invariance
(invariance of model form), 2) metric invariance (equivalence of the item loadings on the factors), 3)
scalar invariance (equivalence of item intercepts), and 4) residual invariance (equivalence of item
residuals). Residual invariance is not a prerequisite for comparing scores between groups, and
therefore this step is often omitted.*

Further analysis. Baseline data collected in the second and third phase will be analyzed to describe
the included patients. Mean PED will be calculated for metacarpophalangeal (MCP) and proximal
interphalangeal (PIP) joints respectively. The mean total (MCP + PIP) passive extension deficit
(TPED) will also be calculated and used to analyze if certain items correlate more with increasing
TPED. We will also perform further analysis regarding if there is a stronger correlation between
specific items and MCP or PIP joint contractures respectively. The final version will be assessed for
validity, including known-groups construct validity, responsiveness and determining the minimal
clinically important change using appropriate methodology.® The TPED before and after treatment
will also be used to analyze responsiveness of the final PROM.

Data management

The study will be led by a senior clinical researcher and an experienced research nurse at the
principal study center (Department of Orthopedics, Hassleholm-Kristianstad Hospitals,
Hassleholm, Sweden). All data will be stored at the research unit of the principal study center. All
data will be coded and stored in a database accessible only to the research group.

Funding, ethics, and withdrawals

The study has been approved by the Swedish Ethical Review Authority (Ref: 2023-01,725-01 and 2023-
05,885-02) and will be conducted in accordance with the Helsinki declaration (as revised in 2000). Before
inclusion all patients will be given written and verbal information about the study by the examining surgeon or
research nurse. Patients who accept participation will provide written consent. The study is supported by grants
from Region Skéane and Guldbyxan Foundation.

Study status and time plan

Phase 1 of the study (creation of the initial PROM) began in January 2021 and has been completed.
Phase 2 of the study commenced in June 2023 with ongoing patient recruitment (development
sample) at all 3 participating centers. As of June 30, 2024, complete Phase 2 data have been
collected from approximately 250 participants. It is expected that this process will be completed
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during 2024. Data-analysis will then be conducted, and the final PROM will be constructed during
early 2025. Phase 3 of the study will start with patient recruitment (validation sample) in 2025 and
expected to be concluded within a year. The new Dupuytren-specific PROM will be ready for use
in 2026.

Discussion

Dupuytren disease is a common disabling hand condition that often requires treatment. Different
treatment methods ranging from major surgery to minimal-invasive procedures are currently used,
even for the same level of disease severity. The lack of a reliable and valid measure that can
accurately detect benefits that are relevant to patients with Dupuytren disease has substantially
limited the ability to advise patients of the outcomes of different treatment methods allowing them to
make well-informed treatment decisions. To fill this gap, we are developing a novel Dupuytren-
specific PROM using modern measurement methodology, to be used in clinical setting as well as in
research.

Currently, range of motion is the most common outcome used in Dupuytren disease.’” It has
previously been shown that the relationship between the degree of contracture and functional
limitations vary between patients and some of the functional loss may depend on other factors than
loss of finger extension.®®*'®*® To account for this, PROMs are important addition to clinical
examination assuming the PROM is reliable, valid and responsive. However, development of a
PROM for Dupuytren disease has proved to be challenging and no gold standard measure currently
exists.>”

The DASH and its shorter form the QuickDASH have been the most used PROMs in Dupuytren
disease.'® Although the DASH is a valid PROM for Dupuytren disease,'® it includes items regarding
pain, tingling and difficulties with sleep that are not typical for patients with Dupuytren disease and
other hand, arm or shoulder conditions may influence the results. Previous research has shown that a
larger finger joint contracture does not correlate with a worse DASH score.*” Another perceived
limitation of the DASH is that it is not possible to distinguish separate subscale scores.* The
limitation of the QuickDASH can be seen in a recent randomized controlled trial that compared
surgery, needle fasciotomy and collagenase injection and used the QuickDASH as one of the
secondary outcomes.*! In that trial, the baseline QuickDASH values were 18, 14, and 16, and the 3-
months post-treatment values 13, 9 and 10, respectively. Considering that the authors used a value of
16 points as a minimal clinically important difference, it would obviously be almost impossible to
find important between-group differences (unless an implausible large worsening occurs).*!

High responsiveness is essential when using a PROM as the primary outcome measure. Two
ongoing randomized controlled trials from the United Kingdom have used the patient evaluation
measure (PEM) as a primary outcome.**** Although a previous study found that severity of
contracture correlates with the PEM score,** the responsiveness of the PEM in patients with
Dupuytren disease is unclear and, as stated in the protocols for those two trials, the minimal clinical
important difference has not been established. A recent systematic review of PROMs in Dupuytren
disease did not include the PEM."?

The responsiveness of the URAM has varied between studies, with effect sizes ranging from
0.56 to 0.96."% In a systematic review, the authors reported general lack of what they described as
sensitivity, with values of 52%-56%, suggesting that the URAM may not be able to detect all the
disabilities experienced by Dupuytren patients.'> A study showed that 55% of the activity limi-
tations reported by patients were not included in the URAM, with the authors questioning the
development process of the URAM and the choice to not include activities known to be experienced
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by patients with Dupuytren disease, such as donning gloves.'® Two studies comparing needle
fasciotomy with collagenase in Sweden used the URAM as a secondary outcome,***° but it is
unclear what version was used because we could not find that a validated Swedish version of the
URAM exists. In these studies, mean pre-treatment URAM scores (scale range 0 to 45) were 14 and
15 and median scores were 10 and 11 in the 2 groups, respectively, with score range of 0 to 33.%°¢
At 1 year, both studies reported mean URAM scores between 2 and 3. In a previous study, the
minimal clinical important difference after surgical fasciectomy was calculated to be 10.5.*” Thus,
as also shown in other studies,'*'> many patients with finger joint contractures have best possible
scores on the URAM both before and after treatment.

Another issue common to all fixed-items PROMs is that the items may not identify individual
patient’s functional limitation. As an alternative to fixed-items PROMs individualized PROMs have
been suggested to be used in Dupuytren disease.'® One such individualized PROM is the Canadian
Occupational Performance Measure (COPM) that has shown high responsiveness for Dupuytren
disease.'” However, its use is time and resource consuming and thus less usable in larger studies.

It has previously been established that patients with Dupuytren disease present with a variety of
functional problems.'”*® Thus, a strength in the design of this PROM is the choice to include
approximately 900 items in the initial pool of items screened by the expert group. During the expert
group sessions, we also chose to include a broad range of items in the trialed questionnaire to reduce
the risk of bias. For instance, we chose to include questions regarding appearance, psychological
aspects as well as pain. The items regarding pain in the DASH and QuickDASH as applied to
Dupuytren disease have been debated and URAM does not include any items about pain.>* While
Dupuytren disease is not typically considered painful, pain may be present and in one previous study
of 110 patients with Dupuytren disease 17 patients (with no comorbid painful condition) reported
pain in their digit.'® Pain is also an important factor when comparing early postoperative outcomes
between different treatment modalities.

The possibility for patients to add specific activity limitations other than those listed in the
questionnaire as well as patient input during the development process are further study strengths.
Finally, as previous Dupuytren-specific PROMs were developed using CTT, the use of IRT
methodology is another strength in the design of our study. Benefits of IRT methodology include
independency between item statistics and the patients, possibility to target the scale to the intended
population and the possibility to extract more specific instrument reliability data.*” In general, use of
IRT provides the unique ability to assess reliability at different levels of ability, the development of
computerized adaptive tests to best balance between accuracy (reliability) and patient burden, and
the development of efficient fixed short forms that generate scores on the same metric as the full item
bank, with the ability to tailor the selected items to achieve high reliability at targeted ability levels.

Our aim is to develop a unidimensional measure primarily of activity limitations. Although the
conventional belief has been that Dupuytren disease primarily affects hand function and rarely
causes symptoms or impacts other health aspects, this has not been clearly established. Therefore,
we chose to investigate this question as part of this research by including items about symptoms and
other aspects. With the relatively large sample we expect to be able to investigate which and to what
degree factors other than activity limitations are relevant to patients with Dupuytren disease. Similar
to the development of other PROMs, when this new PROM has been developed it will undergo
assessments of validity and responsiveness including determining the minimal clinically important
difference using the appropriate methodology.

A possible limitation of our study is that involvement of only professionals working within the
Swedish healthcare system during initial expert group meetings and initial item reduction may have
influenced the choice of activities included in the questionnaire. Another limitation is that only two
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patients recruited from one center provided early feedback on the questionnaire. The items were
selected from a large and broad item pool to cover a wide range of activities including those that may
be more specific to certain age ranges or sex group. Some of the original PROMs involved varying
degrees of patient involvement in their development, including patients with Dupuytren disease. In
our previous research on the COPM, 30 patients with Dupuytren Disease scheduled for treatment
were interviewed by an occupational hand therapist (a member of the expert group in this study)
about the type of activities they had difficulties performing and felt they were most important to
them.'” The patients interviewed mentioned 42 different unique activities with varying frequen-
cies,'” which was taken into consideration in the first phase of the current study. In the trialed
questionnaire the participants are asked to list up to 3 activities they experience to be most
problematic and important to them. Thus, we believe the large sample size, the free-response item,
and the international multi-center setting lessen the impact of these limitations. Patients responding
to the questionnaire prior to their doctor visit may be another potential risk of bias, as patients may
exaggerate their activity limitations.

Conclusion

In this study protocol we describe a 3-phase process of developing a novel Dupuytren-specific
patient-reported outcome measure using methodology based on item response theory. The recent
advances in the treatment of Dupuytren disease and the ongoing research about various treatment
methods require evaluation tools with higher accuracy than those currently available. A responsive,
disease-specific patient-reported outcome measure can be used in clinical studies to better evaluate
current and future treatments. When the final measure has been constructed and validated, this new
Dupuytren-specific patient-reported outcome measure will advance clinical research on Dupuytren
disease, improve our ability to assess the burden of this disease, and help patients to make well
informed decisions about choice of treatment.
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