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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,
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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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sensitivity to change scores, reporting effect size values
from small to moderate depending on the domain assessed
[22], whereas other authors have been unable to confirm
hypotheses regarding the responsiveness of this scale
[24]. In relation to the RCI, Obbarius et al. [26] calculated
a value of 9 for the total score of WHODAS 2.0, extracted
from the data provided by Chwastieak et al. [27].

Thus, despite the wide use of this instrumentdwhich is
expected to increase as a result of its incorporation into
DSM-5dno studies have been found that have conducted a
specific analysis of the RCI values obtained usingWHODAS
2.0. Thus, the present study has the following objectives: (1)
to provide RCI scores in a sample of patients with dual pa-
thology (substance use disorders and othermental disorders);
and (2) to compare the RCI scores obtained using the esti-
mated SEM from the CTT and IRT models.

Considering previous research, we hypothesize that (1.1)
WHODAS 2.0 will be useful for detecting clinically signif-
icant change between baseline evaluation and 6 months
follow-up in dual patients; (2.1) a high agreement between
CTT-estimated scores and IRT-estimated scores is expected
for patients with nonextreme scores; and (2.2) for those pa-
tients with extreme scores, discrepancies between CTT
scores and IRT scores are expected.
2. Method

2.1. Design

Thus study employed a longitudinal observational
design, with a baseline assessment followed by another at
6 months after the baseline.

2.2. Participants

The sample was composed of 179 dual pathology pa-
tients treated at Huelva Community Mental Health Units
(Mental Health public health centers) and Drug Abuse
and Dependence centers (the Huelva Province Drug Depen-
dence Service).

There were 148 male participants (82.7%) and 31 female
participants (17.3%). The mean age of the participants was
41.23 (SD 5 11.1) years for men and 40.48 (SD 5 11.9)
for women. With respect to educational level, 22.9% had
not completed primary education, 45.8% had completed
primary education, 27.9% had completed high school or
vocational training, and 3.4% had completed university ed-
ucation. At the time of the interview, 45.3% were unem-
ployed and 41.9% were in receipt of benefits for their
mental disorders; 8.4% were employed and 3.4% were on
sick leave; 69.9% of the patients were single, 8.5% were
living with their partner, 19% were separated or divorced,
and 2.6% were widowed.

With respect to the drug use profiles of the sample,
45.8% had problems with cocaine use, 40.8% with alcohol,
44.7% with cannabis, and 24.6% with heroin. In relation to
comorbid mental disorders, the most prevalent were agora-
phobia (48.6%) and major depressive disorder (43.6%). The
prevalence of patients with generalized anxiety disorder
was 28.5%, as well as patients with psychotic disorders.
A lower prevalence was found in patients with antisocial
disorder (20.7%), obsessive-compulsive disorder (18.4%),
posttraumatic stress disorder (16.2%), social phobia
(15.6%), dysthymic disorder (12.8%), and panic disorder
(12.3%). With regard to personality disorders, the most
prevalent were avoidant disorder (27.9%), borderline disor-
der (24.6%), and schizotypal disorder (20.7%).

Six months after the baseline evaluation, 96 patients
were under treatment and were therefore assessed again.
The remaining patients dropped out treatment and it was
then not possible to administer the follow-up evaluation.
In baseline scores, those patients who continued under
treatment showed more negative scores in mobility in
comparison to those who dropped out treatment, with statis-
tically significant differences in direct scores (xfollow-up 5
9.59, sd 5 4.97 vs. xdropout 5 8.17, sd 5 4.32; t 5 2.021;
df 5 176; P 5 .045) and logit scores (xfollow-up 5 �0.64,
sd 5 0.75 vs xdropout 5 �0.86, sd 5 .73; t 5 1.989;
df 5 176; P 5 .048). For the rest of dimensions, no signifi-
cant differences were found.

Sample was recruited from January 2016 to August
2017. Follow-up was extended until February 2018.

2.3. Instruments

2.3.1. Sociodemographic/clinical questionnaire
This questionnaire compiled information on the

following variables: gender, age, marital status, employ-
ment status, and educational level.

2.3.2. Questionnaire for the World Health Organization
Disability Assessment (WHODAS 2.0)

The complete version is composed of 36 questions
divided into six dimensions: cognition, mobility, self-care,
getting along, life activities, and participation [19,21].
WHODAS 2.0 also provides a total disability score corre-
sponding to the sum of all items. Of the two scoring pro-
cedures that can be used within WHODAS [19,20], in
this study, the simple scoring system was employed. With
this procedure, the total score for each dimension corre-
sponds with the sum of scores of each of its items, assign-
ing the value one for the response ‘‘none’’; two for ‘‘mild’’;
three for ‘‘moderate’’; four for ‘‘severe’’; and five for
‘‘extreme’’. Because most patients were unemployed,
following the instructions of WHODAS 2.0, the total score
was 32 items, eliminating those items related to employ-
ment. A higher score is indicative of a greater disability.

2.3.3. Mini International Neuropsychiatric Interview
The MINI is a structured diagnostic interview widely

used in the field of psychiatry [28]. Through this, the main
psychiatric disorders of Axis I can be evaluated. In this



Table 1. Items parameters and fit to the Rasch testlet model

Item Difficulty level MNSQ (weighted fit)a CI Tb

D1.1 0.318 1.08 0.80, 1.20 0.8

D1.2 0.140 1.08 0.80, 1.20 0.8

D1.3 0.233 1.03 0.80, 1.20 0.3

D1.4 0.409 1.05 0.78, 1.22 0.5

D1.5 0.463 0.95 0.78, 1.22 �0.4

D1.6 0.506 1.15 0.77, 1.23 1.2

D2.1 0.565 1.14 0.76, 1.24 1.2

D2.2 0.819 1.24 0.73, 1.27 1.7

D2.3 1.020 1.36 0.66, 1.34 1.9

D2.4 0.620 1.04 0.74, 1.26 0.3

D2.5 0.514 0.94 0.75, 1.25 �0.5

D3.1 0.826 0.88 0.67, 1.33 �0.7

D3.2 0.941 0.82 0.65, 1.35 �1.0

D3.3 0.754 1.30 0.68, 1.32 1.7

D3.4 0.465 1.22 0.75, 1.25 1.6

D4.1 0.395 0.92 0.80, 1.20 �0.8

D4.2 0.503 0.87 0.78, 1.22 �1.2

D4.3 0.668 1.26 0.72, 1.28 1.7

D4.4 0.369 1.01 0.79, 1.21 0.2

D4.5 0.460 1.06 0.74, 1.26 0.5

D5.1 1.108 1.02 0.71, 1.29 0.2

D5.2 1.174 0.99 0.73, 1.27 �0.0
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study, we used the Spanish version that evaluates disorders
according to the DSM-IV diagnostic criteria, adapted by
Ferrando et al. [29].

2.3.4. Personality inventory for DSM-5
The 100-item version was administered [30], which is

divided into 25 facets whose combination establishes the
personality diagnoses as set out in the DSM-5 25. The
items translated into Spanish were extracted from the adap-
tation of Guti�errez et al. [31].

2.4. Procedure

The tests were administered by a psychologist with
experience in patient assessment. Before starting the
period of data collection, the psychologist received spe-
cific training for the administration of these tests. The in-
terviews were conducted in the centers where the patients
received their treatment, and the patients had previously
been informed by the therapist. The patients were also
told that the study was unrelated to their therapeutic pro-
cess. The interviews were conducted in individual sessions
in which the psychologist explained the objectives of the
research and the participants were informed of the volun-
tary nature of their participation. They were also told that,
unless expressly authorized, the information collected
would not be included in their medical history. They were
then read the informed consent and asked to sign the form
if they wished to participate. Once the patient had signed
the consent form, the interview began. This study was
approved by the ethics committee of the University of
Huelva and the hospital center to which the Mental Health
Units belong.

2.5. Data analysis

Using the CTT approach, reliability was analyzed as in-
ternal consistency through the Cronbach alpha coefficient,
from which the SEM was calculated. The RCI was calcu-
lated according to the formula of Jacobson and Truax [10].
D5.3 0.806 0.98 0.76, 1.24 �0.1

D5.4 0.820 1.32 0.76, 1.24 2.4

D6.1 0.177 1.00 0.82, 1.18 �0.0

RC5X2 �X1

�
Sdiff 5X2 �X1

� ffiffiffiffiffiffiffiffiffiffiffiffi
2ðSeÞ2

q

D6.2 0.340 0.96 0.81, 1.19 �0.4

D6.3 0.335 1.11 0.80, 1.20 1.0

D6.4 0.309 1.28 0.80, 1.20 2.5

D6.5 0.116 0.90 0.83, 1.17 �1.2

D6.6 0.369 1.16 0.75, 1.25 1.2

D6.7 0.283 0.91 0.82, 1.18 �1.0

D6.8 0.258 0.91 0.82, 1.18 �1.0

a Mean Square (MNSQ) fit values. In weighted fit statistics or infit
statistic, the residual is weighted by the information function, which
reduces the influence of extreme values.

b t-Test of the hypotheses ‘‘MNSQ fit statistic is within the inter-
val’’. Values greater than two correspond to values outside the
interval.
where X2 is the mean of the evaluation scores at 6 months,
X1 is the mean of the baseline assessment scores, and Se is
the standard error of measure.

To calculate RCI with obtained scores by means of IRT,
we first applied Rating Scale Model [32], assuming unidi-
mensionality for the total scores, as specified in the guide
for users of WHODAS 2.0 [19]. However, a principal
component analysis of the residuals conducted with the
software Winsteps showed a nonunidimensional structure.
Consequently, we carried out a multidimensional Rasch
model. Specifically, we conducted a partial-credit testlet
model, which is a specific variation of a multidimensional
random coefficients multinomial logit model [33]. In this
model, it is assumed that each item contributes, on the
one hand, to the score in its own factor, and on the other
hand to the global score obtained from the items in the test.
To estimate the items’ parameters, we applied a marginal
maximum likelihood (following the Monte Carlo method).
After estimating the items’ parameters, ability parameters
of subject (q) were obtained using a maximum likelihood
procedure. Items fit to model are shown in Table 1. An
adequate fit is observed on all items except for items
D5.4 and D6.4.
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The RCI for the derivations of the IRT was calculated
through the following formula [34]:
Table 2

Cognit

Mobili

Self-ca

Gettin

Life ac

Partici

Total s

Abb
z5qu � qv

� ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
SE2

u þ SE2
v

q

where qu and qv are the ability parameters of each subject in
the first and second assessment, respectively, and
SE2

u � SE2
v is the SEM corresponding to each of the two

assessment.
In both estimation procedures, RCI values �1.96 or

�1.96 were considered as clinically reliable change.
Finally, the kappa coefficient was applied to establish the
level of agreement between both methods.

The CTT analyzes were conducted using the software
SPSS version 20 [35] and the Rasch analysis was carried
out using Winsteps software version 3.62.1 [36]. Conquest
software was used to apply the Rasch testlet model [37].
3. Results

3.1. Reliability and accuracy indicators estimated with
CTT and Rasch testlet model

Table 2 shows the different indicators of WHODAS 2.0
scoresdreliability and accuracydestimated with CTT and
Rasch testlet model. It is observed that the floor effect ex-
ceeds 15%, recommended as acceptable [38] in the do-
mains of ‘‘mobility,’’ ‘‘self-care,’’ ‘‘getting along,’’ and
‘‘life activities’’. The internal consistency estimated
through the Cronbach alpha coefficient shows acceptable
values for all domains, with the lowest value corresponding
to the self-care domain (a5 .71). The highest SEM value is
observed for the total scale because this measure is the one
with the greatest dispersion (SD 5 25.96).

The analysis using the Rasch testlet model reveals that
the mean SEM values as a function of the percentile in
. Reliability and accuracy indicators estimated with CTT and rating

Floor
effect

Ceiling
effect

CTT

Max.eMin. P25eP75 Alpha SEM

Reliable c
for peo

who imp

ion 12.8 0.6 6e30 9e19 .84 2.62 O7.2

ty 36.3 0.8 5e25 5e11 .82 2.06 O5.6

re 49.2 - 4e28 4e7 .71 1.72 O4.7

g along 30.2 2.2 5e25 5e13 .77 2.41 O6.6

tivities 31.8 - 4e20 4e12 .93 1.45 O4.0

pation 5.6 - 8e39 12e24 .80 3.78 O10.4

core 1.7 - 32e147 44.25e82 .94 6.82 O18.8

reviations: CTT, classical test theory; SEM, standard error of measu
the score corresponding to the baseline. The highest values
are found in the patients with the lowest score (!P25),
coinciding with domains in which there is a greater floor ef-
fect. The last three columns show the mean differences in
scores for people who have improved. It can be seen
that for all domains except for mobility and self-care,
changes are observed for people with scores higher than
P75. People with clinically reliable changes with values
lower to P75 were only observed for the total scores of
the WHODAS 2.0.

Fig. 1 shows the relationship between estimated ability
and SEM. As it can be seen in this figure, SEM is substan-
tially lower for scores close to 0 logits.

3.2. Comparison of the scores between baseline and
follow-up assessment

Table 3 displays the comparison between the baseline
and follow-up scores for each of the dimensions of WHO-
DAS 2.0. The comparisons were made for the raw scores
obtained by the simple scoring system according to WHO-
DAS 2.0 manual [19], as well as for the ability scores (q) of
a logits scale, after applying the Rasch testlet model. The
results indicate that there are no statistically significant dif-
ferences in any of the domains or in the total score, regard-
less of whether the scores are estimated with the CTT or the
Rasch testlet model. Moderate values for the correlation co-
efficients between baseline and follow-up were found.

3.3. RCI according to CTT and Rasch testlet model, and
agreement on the classification of patients

Table 4 shows the percentages of patients presenting
clinically reliable change. When applying CTT, the per-
centage of people with a change ranges from 13.5% in
the ‘‘self-care’’ domain to 39.2% in the ‘‘life activities’’
domain. The clinically reliable change in the total score
calculated using the CTT is 47.5%. Applying the Rasch
scale model for WHODAS 2.0 domains and total score

Rasch testlet model

Max.eMin.

Mean of
standard SEM:

Mean scores of patients
that improve with
reliable change

hange
ple
rove !P25 P25eP75 P75O !P25 P25eP75 P75O

�2.14 to 1.65 0.77 0.31 0.35 - - 0.50

9 �1.54 to 1.93 0.93 0.43 0.35 - - -

5 �0.93 to 1.28 0.88 0.49 0.37 - - -

6 �1.50 to 1.23 0.95 0.39 0.33 - - 0.68

1 �1.41 to 1.56 0.89 0.43 0.42 - - 0.36

5 �2.38 to 1.19 0.59 0.26 0.27 - - �0.08

5 �3.66 to 1.10 0.40 0.15 0.13 �1.53 �0.53 �0.01

rement.



Fig. 1. Relationships between ability persons and SEM. SEM, standard error of measurement.
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testlet model shows that the percentage of patients present-
ing clinically reliable change in the domains ranges from
2.1% (mobility and self-care) to 13.4% (cognition). In the
total score, 42.3% of patients with clinically reliable
change were observed.

Comparing the percentages of both psychometric ap-
proaches, it is clear that for all domains, the CTT produces
higher percentages of patients with reliable change in com-
parison with the IRT. Remarkable differences are observed
in the domain ‘‘life activities,’’ in which the reliable change
between psychometric theories is 34%. For WHODAS 2.0
total scores, the percentage of patients with clinically reli-
able change is higher than 40% for both psychometric
Table 3. Comparison between baseline and follow-up on raw scores and q (

Baseline Follow-up

M SD M SD

Raw scores

Cognition 14.14 6.21 14.81 6.36

Mobility 9.59 4.97 9.91 5.53

Self-care 6.55 3.59 6.84 3.89

Getting along 10.02 5.09 10.31 5.58

Life activities 8.50 4.51 9.21 5.33

Participation 18.76 7.48 19.90 8.43

Total score 67.61 25.22 70.98 29.14

q (logits)

Cognition �0.66 0.80 �0.54 0.71

Mobility �0.64 0.75 �0.63 0.83

Self-care �0.36 0.64 �0.33 0.67

Getting along �0.56 0.74 �0.52 0.77

Life activities �0.52 0.71 �0.41 0.89

Participation �0.69 0.71 �0.60 0.74

Total score �0.70 0.81 �0.63 0.86

Abbreviations: M, mean; SD, standard deviation.
theories. However, when applying CTT an increase of 5%
in clinically reliable change is observed in comparison
to IRT.

Furthermore, following the Landis and Koch classifica-
tion for the kappa coefficient [39], the values for all scores
are almost perfect for the domains of ‘‘participation’’ and
‘‘total scores’’. In contrast, a poor or slight agreement for
the rest of dimensions is detected. Furthermore, kappa
values vary according to the analyzed percentiles. Specif-
ically, the higher agreement in most dimensions is observed
between percentiles 25e75. In the case of the domains
‘‘life activities’’ and ‘‘participation,’’ the higher agreement
is observed for percentile 25 or higher. Moreover, for the
logits)

rpre-post t df P d

.487 0.90 95 .372 0.11

.607 0.65 95 .515 0.06

.594 0.85 95 .400 0.08

.582 0.58 95 .561 0.05

.510 1.43 95 .156 0.14

.609 1.57 95 .120 0.14

.651 1.44 95 .153 0.12

.411 1.38 95 .172 0.16

.586 0.107 95 .915 0.01

.487 0.466 95 .643 0.05

.560 0.565 95 .574 0.05

.458 1.233 95 .220 0.14

.561 1.273 95 .206 0.12

.627 0.854 95 .395 0.08



Table 4. Percentage of reliable clinical change in scores estimated according to CTT and Rasch testlet model, and kappa congruence index

CTT Rasch testlet model

Kappa total
Kappa P
25 scores

Kappa P
25e75 scores

Kappa P O 75
scoresImprove Worsen Change Improve Worsen Change

Cognition 17.5 18.6 36.1 7.3 5.2 12.5 .10 0 .06 .23

Mobility 11.3 12.4 23.7 0 2.1 2.1 .14 0 .39 0

Self-care 7.2 6.3 13.5 0 2.1 2.1 .21 .38 .64 0

Getting along 6.2 11.3 17.5 2.1 1 3.1 .29 0 .25 .39

Life activities 15.5 23.7 39.2 3.1 2.1 5.2 .18 .29 .09 .18

Participation 4.1 12.4 16.5 3.1 6.3 9.4 .69 .83 .60 .72

Total scores 20.6 26.8 47.4 19.8 21.9 41.7 .81 .59 .85 .80

Abbreviation: CTT, classical test theory.
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domain ‘‘getting along’’ the higher kappa value is observed
for those scores higher than percentile 75.
4. Discussion

The general aim of the present study was to provide new
psychometric evidence that could be helpful in the clinical
interpretation of the WHODAS 2.0 scores in patients with
mental disorders. Although many studies have so far
analyzed psychometric properties in terms of evidence of
reliability and validity, this is the first study to provide a
detailed analysis of the RCI with this scale. In addition,
given that this scale has shown evidence of ceiling and floor
effects [40,41], we decided to analyze the RCI by esti-
mating the SEM using both the CTT and Rasch testlet
model.

The reliability analysis with CTT provided adequate
Cronbach alpha values that are consistent with those found
in previous studies [20]. IRT models have been less widely
applied to this scale. When applying Rasch testlet model,
we found that two of 32 items (item D5.4: ‘‘Getting your
household work done as quickly as needed?’’ and item
D6.4: ‘‘How much time did you spend in your health condi-
tions or its consequences?’’) did not show adequate fit
values. These two items, which represent 6.25% of test
items, exceed the acceptable criterion of 5% misfit items al-
lowed for a test [42]. These findings are not consistent with
those by €Ust€un et al. [19], who found adequate fit values for
the all items of the WHODAS 2.0 applying the partial credit
model. Nevertheless, they pointed out that the item ‘‘getting
your household work done as quickly as needed?’’ had to be
recoded. Moreover, Galindo-Garr�e et al. [43] applied the
Partial Credit model in a sample of patients with schizo-
phrenia spectrum disorders. They found that some items
(different from items observed in our study) were outside
the permissible range of infit and outfit statistics.

The initial examination of items D5.4 and D6.4 in our
sample did not let us to establish a hypothesis about the
lack of fit that could be further investigated. In light of pre-
vious results, along with our findings, we consider that
future results applying IRT models to the WHODAS 2.0
should be interpreted with caution. Furthermore, it should
be considered that estimating scores through IRT is a more
complex process than doing it by means of CTT. Also, in-
terpreting raw scores is more intuitive than interpreting
theta values (in logits scale). Consequently, despite from
a psychometric perspective using IRT it might be an advan-
tage [14], the lack of fit when IRT models are applied and
the complexity in obtaining and interpreting the scores be-
comes a difficulty to its use in clinical contexts.

Second, and as a highlight of the application of the
Rasch testlet model to this scale, it has been shown how
the SEM varies according to patient scores. From a psycho-
metric perspective, the SEM of the scores below the 25th
percentile is higher than the scores above the 75th percen-
tile. Specifically, it is observed that their values are twice
higher in most domains. Considering total scores, the
SEM of the scores for 25th percentile is three times higher
to the SEM of the scores above 75th percentile. In addition,
it is observed that the SEM of the total scores is signifi-
cantly lower than the SEM observed in each of the do-
mains. However, these values must be interpreted within
the plausible scores range. For example, the SEM obtained
for scores located below 25th percentile of total score is
higher than the SEM found in the domains of ‘‘mobility’’
and ‘‘self-care’’ for scores positioned above the 75th
percentile. Nevertheless, in the first case, there are patients
with clinically reliable changes; this is not observed in
those patients with scores above the 75th percentile of
two dimensions mentioned. This can be explained because,
although the SEM is higher, the score range has even wider
values below the 25th percentile of total score (range for
25th percentile total scores 5 2.21 logits; range for
mobility scores higher than 75th percentile 5 1.42 logits;
range for self-care scores higher than 75th percentile5 0.30
logits).

From a clinical perspective, these SEM values have an
impact in two ways. First, it has been shown that WHODAS
2.0 scores do not allow for the detection of clinically reli-
able changes in the domains for patients with scores that
fall below the 75th percentile. Thus, for patients with these
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scores, it is advisable to use other disabilities instruments
that have shown adequate sensitivity. For those patients
who had baseline scores below 75th percentile, clinically
reliable improvements are detected only in total scores of
WHODAS 2.0. Consequently, the clinically reliable change
observed after applying IRT model to the domains affects
to a reduced proportion of patients (the highest proportion
is observed in the domain cognition, 12.5%). In contrast,
when applying CTT model, the proportion of clinically reli-
able change affects to a higher percentage of patients. Thus,
regarding our fist hypothesis, it must be considered that the
capacity of WHODAS 2.0 to detect clinically reliable
changes varies according to the use of CTT or IRT psycho-
metric models.

Second, when comparing the percentage of patients with
clinically reliable change when applying CTT and Rasch
testlet model, differences in all domains except for ‘‘partic-
ipation’’ and ‘‘total scores’’ are detected. It is also observed
that for those domains in which a high floor effect exists,
the kappa value indicates low agreement between both psy-
chometric theories. In addition, the higher agreement for
most domains is observed for those patients whose scores
range between percentiles 25e75. This may be related to
the fact that in this score range the estimated SEM values
with Rasch testlet model are the lowest. Therefore, a higher
proportion of patients is classified as reliable change
(improve or worsen). This high variability, which is to some
extent consistent with the observed changes with CTT, is
causing increments in kappa values. This result partially
differs with previous research comparing reliable clinical
change with IRT and CTT [19,20], and it is not consistent
with the hypothesis in our study. Specifically, in contrast
to previous research [19,20], we did not find high agree-
ment between the estimated scores when applying CTT
and IRT. However, our results are consistent with those
by Brouwer et al. [18], who also found discrepancies be-
tween both psychometric theories for patients with extreme
scores.

On the other hand, various authors have analyzed
responsiveness to change through statistical significance
and effect sizes [21,22,27]. In this study, no statistically sig-
nificant differences were found between baseline and
follow-up. Therefore, the conclusion would be that no ef-
fect of treatment was found in the WHODAS 2.0 scores.
However, an analysis based on clinically reliable change
for total scores would result in different conclusions. In
particular, the results show that when applying the CTT,
the percentage of subjects who show a change in their sta-
tus is equal to 47.4% (when applying the IRT, this is at least
41.7%). We consider this result to be of particular rele-
vance, given that WHODAS 2.0 is one of the most widely
used scales in the assessment of disability, and conclusions
that are drawn only from statistical significance could lead
to misinterpretation. These results also support the view of
Coon and Cook [44], highlighting the importance that
research community provides evidence of clinical
significance when using PROMs, rather than reporting sta-
tistical significance only.

Although the authors of the present study consider that
the results are of interest for the application of WHODAS
2.0 in particular, and for the clinical use of PROMs in gen-
eral, it is necessary to bear in mind some limitations. The
main limitation concerns the loss of patients during the
follow-up phase. It must be noted that the follow-up evalu-
ation was carried out only with the 96 patients who were
under treatment after 6 months from baseline evaluation.
Considering this sample size, it has been observed that floor
effect affects to the reliability of clinical change when CTT
or IRT are used. Thus, for a suitable kappa estimation, a
higher sample size would be necessary. In this regard, our
results must be considered as a first approach, and further
research with large sample size is needed to better achieve
sound conclusions. Moreover, as WHODAS 2.0 is an in-
strument for evaluating dysfunction, it was not designed
to detect changes in people with a ‘‘normal’’ functioning.
For this reason, it should be considered that this scale does
not necessarily present an incorrect functioning.

A further limitation is related to the procedure used to
calculate the scores. As already indicated, WHODAS 2.0
has two scoring systems. In this study, we employed only
the simple scoring system. The complex scoring system,
on the other hand, carries a weight of the scores, so the re-
sults seen in the present study are not generalizable to in-
stances in which the complex scoring system is used.
Thus, further research is necessary to complement the pre-
sent findings.
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