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Abstract

Objective: World Health Organization Disability Assessment Schedule (WHODAS) 2.0 is currently one of the most used instruments
in disability assessment. The objective of this study was to analyze the clinically reliable change of WHODAS 2.0 by applying both Clas-
sical Test Theory (CTT) and the Item Response Theory (IRT).

Study Design and Setting: The sample consisted of 179 patients with dual pathology. The standard error of measurement (SEM) was
estimated using the CTT and the rating testlet model.

Results: Reliability estimated by Cronbach’s alpha provided acceptable values for all domains. The Rasch analysis revealed an
adequate capacity to discriminate between people with high and low disability in terms of total scores but not in terms of domains. The
SEM varies according to the baseline scores, failing to detect clinically reliable change in patients with lower scores. Kappa coefficients
are low for the most of dimensions (except participation) and adequate for total scores.

Conclusion: The use of total WHODAS 2.0 scores may be useful from a clinical perspective; however, more evidence is required for
domain scores to support its usefulness. The decision to use the CTT or the IRT impacts in terms of calculating clinically reliable
change. � 2018 Elsevier Inc. All rights reserved.
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1. Introduction

The use of Patient Reported Outcome Measures
(PROMs) has increased in the clinical and research field
during recent years. In general, these instruments assess
the impact of treatments on disease as perceived by pa-
tients, complementing other indicators that are based on
biomarkers. Some studies indicate that the use of PROMs
allows for better decision-making in relation to patient in-
terventions [1].

However, the use of such measures in the clinical setting
is still limited [2], and there are projects that aim to provide
support and guidance for their administration in this context
[3,4]. However, one of the barriers to administering these
measures concerns the clinical interpretation of the scores
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What is new?

� This is the firs study comparing Reliable Change
Index obtained by CTT and a Rasch model in the
WHODAS 2.0.

� Results show that when CTT or Rasch testlet is
used, notable differences have been observed on
the Reliable Change Index applied to the WHO-
DAS 2.0 scores.

� Main differences in kappa index of reliable clinical
change between CTT and Rasch testlet model are
observed in low scores of WHODAS 2.0, where
a floor effect is observed.

� The use of the CTT or Rasch testlet model has clin-
ical implications to decide whether patient has
improved or worsened.

of PROMs. In this regard, the Consensus-based Standards
for the selection of health measurement instruments indi-
cate that providing evidence of the responsiveness and
interpretability of the scores can contribute to the applica-
bility of PROMs in clinical practice [5]. Both of these prop-
erties are related to an evaluation of the change in scores;
however, responsiveness refers to the ability to detect
changes in the measured construct and is generally assessed
through statistical significance, whereas interpretability re-
fers to the capacity to assign an interpretation to quantita-
tive scores or a change in these scores.

One of the most commonly used statistics for assessing
change in patient scores due to the impact of treatment or dis-
ease deterioration is the reliable change index (RCI). The
RCI evaluates individual change between two defined mo-
ments and establishes if the observed differences between
the two evaluations can be explained by the measurement er-
ror of the instrument or by a real change in the development
of the patient [6]. There are different procedures for esti-
mating RCI [6e9], with one of the most widely used being
the method proposed by Jacobson and Truax [10].

To calculate the RCI, it is necessary to know the standard
error of measurement (SEM), which is generally estimated
by applyingClassical Test Theory (CTT) [11]. This theoretical
approach produces an equal SEM for all the evaluated items
and people. That is, the SEM is constant, which implies that
subjects with high, medium, and low scores have the same
value, although it is acknowledged that the precision of the
measures can vary across the continuum underlying the
measured construct [12]. This, togetherwith the fact thatwhen
applying CTTwe obtain an ordinal scale score, has led us to
question its usefulness in those contexts where patient change
is evaluated as a consequence of the administration of a treat-
ment [12,13]. In contrast to CTT, the Item Response Theory
(IRT) brings together a set of psychometric models that,

among other properties, provide a measurement error for each
person and for each item, as well as a measure of the interval
scale [14]. Both of these properties allow for a better interpre-
tation of patients scores observed change [15,16].

From an empirical perspective, relatively few studies
have analyzed whether the decision to use either of these
psychometric models will have an impact on the RCI. Jab-
rayilov et al. [17] reported a study using simulated data and
concluded that application of CTT or IRT may have advan-
tages and disadvantages depending on the context of use.
Moreover, although for tests with at least 20 items the
IRT appears to show superior results compared with CTT,
there are relatively few discrepancies between the two
methods. Brouweret al. [18] also analyzed the RCI of the
Beck Depression Inventory-II by applying CTT and IRT
to a sample of 104 patients in outpatient treatment. These
authors failed to find differences in the classification of
the majority of the patients, with the exception of eight sub-
jects that occupied extreme positions on the continuum.
This result, therefore, could be taken to reflect the possible
impact of ceiling and floor effects on the RCI.

It should be noted that one of the most widely used
PROMs in the assessment of disability is the World Health
Organization Disability Assessment Schedule (WHODAS)
2.0 [19], which has been adapted to at least 47 languages
and administered in 94 countries [20]. This instrument
was designed for the assessment of disability from a set
of dimensions of the International Classification of Func-
tioning, Disability, and Health (ICF) [19]. WHODAS 2.0
provides information on disability across six domains:
cognition (six items), mobility (five items), self-care (four
items), getting along (five items), life activities (four items),
and participation in society (eight items). Each of these do-
mains can be evaluated independently, although an overall
score is also obtained by applying two scoring systems: a
simple scoring system, recommended for a clinical setting;
or a complex scoring system, based on the application of
IRT [21]. From a psychometric perspective, the review by
Federici et al. [20] shows that reliability estimated using
Cronbach’s alpha and the test-retest procedure provides,
for the most part, adequate values (with the exception of
the self-care domain). Evidence of validity in relation to
other variables such as functionality and quality of life
has shown the expected theoretical relationships. In
contrast, evidence of validity based on the theoretical inter-
nal structure of six domains has revealed discrepant results.
Furthermore, it should be noted that various authors have
reported high ceiling and floor effects [22e24].

From a clinical perspective, WHODAS 2.0 has been
widely used in the field of mental health, and the Diag-
nostic and Statistical Manual of Mental Disorders
(DSM)-5 has incorporated the 36-item version as a measure
of disability caused by mental disorders [25]. For the inter-
pretation of scores in the clinical context, this instrument
has normative scores with information regarding the per-
centiles [21]. Other studies have provided evidence on
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