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Abstract
To explore the psychometric properties of the Greek version of the World Health Organi-
zation Disability Assessment Schedule (WHODAS 2.0–12 item) in adult patients suffering
from motor disabilities. The questionnaire of WHODAS 2.0–12 item was officially trans-
lated and cross-culturally adapted into Greek (WHODAS 2.0–12Gr).136 adult patients with
motor disabilities included in the present observational study. A reliability study was carried
out to explore WHODAS 2.0–12Gr’s internal consistency (Cronbach’s a), repeatability
(Pearson’s r) and test retest test-retest reliability between theWHODAS 2.0–12Gr outcomes
of day-1 and day-8 [intra-class correlation coefficients with 95% confidence intervals (ICC
95%CI)], and the convergent validity (item-total correlation) of the questionnaire. Explor-
atory factor analysis (EFA) was used to explore the construct validity of theWHODAS 2.0–
12Gr, while the concurrent validity of the questionnaire was testing against the Greek
Medical Outcomes Study 36-item Short Form Health Survey version 1.0 (SF-36v1.0-Gr).
Reliability properties:WHODAS 2.0–12Gr Cronbach’s awas 0.814 (p < 0.001), Pearson’s
r value was 0.980 (p < 0.001) and ICC (95%CI) was 0.990 (0.985–0.993) (p < 0.001).
Validity properties: Pearson’s r values of item-total correlation were ranged from 0.376 to
0.736. EFA extracted a 3-factor model. Regarding concurrent validity, the significant
correlations between the WHODAS 2.0–12Gr and the SF36v1.0-Gr ranged from −0.169
to −0.720. WHODAS 2.0–12Gr showed significant high to excellent reliability and signif-
icant weak to strong validity properties. Overall, it can be suggested that WHODAS 2.0–
12Gr could be a reliable and valid tool for assessing patients with motor disabilities.

Keywords Motor disability . 12 item-WHODAS 2.0 . Psychometric properties .

International classification of functioning . Disability and health

Introduction

Disability is a general term to include all persons presenting with limitations in
activities and restrictions in participations. Disability occurs when a person with a
health condition interacts with his environment. It is important to invent tools to assess
disability in order to better meet the needs of those people, finance targeted social and

Journal of Developmental and Physical Disabilities
https://doi.org/10.1007/s10882-019-09721-0

Author's personal copy

http://crossmark.crossref.org/dialog/?doi=10.1007/s10882-019-09721-0&domain=pdf


health services and finally evaluate the results of the abovementioned interventions
(World Health Organization 2015).

It has been struggled through the last decades to change the way disability has been
appreciated. The World Health Organization (WHO) responding to the new demands,
to view disability through the frame of biopsychosocial aspect abandoning the medical
model, has introduced an international classification scheme known as the International
Classification of Functioning, Disability and Health (ICF) (WHO 2001).The ICF
observes disability from the ‘biopsychosocial’ perspective but it is very detailed,
comprising of more than 1400 codes, rending it impractical for use in clinical practice.

WHO has developed the self-rated health questionnaire WHO Disability Assess-
ment Schedule 2.0 (WHODAS 2.0), that corresponds directly with ICF codes and is
applicable to any health condition (Ustün et al. 2010). The WHODAS 2.0 was
developed in order to assess behavioral limitations and restrictions to participation
experienced by an individual, independently from a medical diagnosis. The WHODAS
2.0 distinguishes itself from other health-related quality of life (HRQOL) instruments in
that it is based on an international classification system, it is applicable across cultures,
and it treats all disorders independently when determining the level of functioning
(Baron et al. 2008). An international increasing interest in WHODAS is evident by the
fact that 1071 studies from more than 90 countries have been published between 1999
and 2019. WHODAS 2.0 has been translated into 47 languages and dialects and used in
27 areas of research (Federici et al. 2017).

People with motor disabilities account for a great percent of those receiving disabil-
ity pensions, but nevertheless limitations and restrictions in everyday life of those
people have not been thoroughly assessed. In Greece, WHODAS is not systematically
used, mainly because no official validate Greek translation existed. In 2016, a valida-
tion study of WHODAS 2.0–12 item was published, in people with and without
disabilities, but without discriminating between disability categories (motor, mental,
blindness, deafness) (Xenouli et al. 2016). A more recent study (Koumpouros et al.
2018) evaluated psychometric properties in Greek elderly population without making
any distinction among healthy and disabled people. Therefore, information about
functionality in motor disability group is lacking.

The purpose of the present study was to conduct an intercultural adaptation and
examine the psychometric properties of the Greek version of WHODAS 2.0–12 item
(WHODAS 2.0–12Gr). In addition, our aim was to search the reliability, internal
consistency and validity, of the instrument in a group of patients suffering from motor
disabilities. Our aim was not to restrict our study to a specific disease, as previous
studies had done before, but rather to broaden our sample in this disability category in
order to be in line with the general concept of the biosocial model served by ICF.

Methods

Study Population

One hundred and sixty-five patients, men and women, aged ≥18, being treated for
motor disabilities were invited to participate in the study. Participants were randomly
selected from two rehabilitation centers in Athens and one outpatient clinic and invited
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to participate in this observational cross-sectional study. Data collection took place
between January and December 2016. Finally, 136 patients fulfilled the inclusion
criteria and completed all tests. The rest (18%) were either excluded or did not show
up. The main inclusion criteria were the existence of motor disabilities and the ability to
provide informed consent. In order to be eligible, patients had to report restriction in
movement of upper or lower limbs resulting in difficulty in standing, sitting or walking,
lifting, carrying and handling objects, and difficulty in fine hand use for at least the
previous month, irrespectively of the underlying disease (orthopedic, neurologic,
rheumatologic). Those who had dementia or mental illness were excluded. Written
informed consent was obtained from all participants. The study protocol was approved
by the University of West Attica (former Technological Educational Institution of
Athens) research committee and followed the principles of the Helsinki Declaration
and its later amendments (World Medical Association, 2013).

Study Design

After asking approval fromWHO, authorization was received by email on 2 May 2017
to culturally adapt the WHODAS 2.0–12 item in Greek. WHODAS 2.0–12 was
translated from English to Greek according to internationally established guidelines.
Forward translation of the original English WHODAS 2.0–12 into Greek was done
independently by two researchers whose mother language is Greek. The two indepen-
dent translations were compared and a final version was produced. The final version
was back translated into English by another translator, whose mother language is
English. The final Greek version (WHODAS 2.0–12Gr) of the WHODAS 2.0 ques-
tionnaire underwent pilot testing in three groups of ten individuals each, (healthy and
patients) to assess comprehensibility.

Participants were interviewed twice at the rehabilitation clinics or the outpatient
clinic where they had been admitted. At initial assessment (Day 1), information on the
medical diagnosis, health status and demographic data were collected. Subsequently,
the WHODAS 2.0–12Gr and the Greek Medical Outcomes Study 36-item Short Form
Health Survey version 1.0 (SF-36v1.0-Gr) (Pappa et al. 2005) were administered by
interviewing the participants. Seven days after the initial assessment (Day 8),
WHODAS 2.0–12Gr was re-administered to all participants, so that the reliability
properties of the instrument could be evaluated. Subject guidance and questionnaire
completion were carried out under the supervision of the same member of the research
team. Setting the interval in one week time between the two applications aimed to avoid
a learning effect on one hand (Thomas et al. 2018) and minimize the possibility of
changes in the profile of the patient’s disability on the other (Baron et al. 2008).

Instruments

WHO Disability Assessment Schedule 2.0

WHODAS 2.0 assesses perceived disability associated with the health condition in the
30 days preceding its application. This instrument is divided into six domains: i)
cognition; ii) mobility; iii) self-care; iv) inter-personal relationships; v) activities of
daily living; and vi) participation. Three versions of the WHODAS 2.0 have been
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developed, differing in length and method of administration: there is a version with 36
items (WHODAS 2.0–36), one with 12 items (WHODAS 2.0–12) and one with 12 +
24 items. The first two can be self-administered, administered in an interview and to a
substitute respondent. The 12 + 24 item version can be administered in an interview or
by computer. WHODAS 2.0 has excellent psychometric properties, (Downing et al.
2014; Garin et al. 2010; Guilera et al. 2012; Guilera et al. 2015) is easy to use and
score, and is available on the public domain in self-report, proxy, and telephone-based
versions that can be administered in around 5–10 min the 12-item, and around 20 min
the 36-item (WHO | WHO Disability Assessment Schedule 2.0 (WHODAS 2.0)
[WWW Document] (n.d.)). WHODAS 2.0–12 comprises of 2 questions for each
domain from the longer version (36 items). The WHODAS 2.0–12 has proven to
exhibit high correlation and agreement with WHODAS 2.0–36 (Silveira et al. 2018).
Both the full and short versions of WHODAS 2.0 generate an overall score ranging
from 0 to 100 (0 = no disability; 100 = full disability). Missing data were handled
according to guidelines in the WHODAS manual (Ustün et al. 2010) whereby if a
single item was missed, the mean value of the remaining items was assigned to the
missed item. The scores assigned to each item are recoded and summed. A disability
score of equal or greater to 25% was considered to indicate disability (0–4% no
disability, 5–24% mild, 25–49% moderate, 50–95% severe and 96–100% complete
disability) (WHO 2013).

Medical Outcomes Study 36-Item Short-Form Health Survey

In the present study, the reliable and valid Greek version (Anagnostopoulos et al. 2005;
Pappa et al. 2005) of the SF-36®Health Survey (IQOLA SF-36 Standard Version 1.0)
(Ware and Sherbourne 1992; Ware et al. 1993) was used.(SF36v1.0-Gr). The SF-
36Health Survey is widely acknowledged as the gold standard instrument for assessing
the health status in general and specific population groups. It is a 36-item self-reported
questionnaire that measures eight dimensions of health status (eight subscales). De-
pending on the dimension of health status examined, the subscales are entitled as:
physical functioning, social functioning, role limitations due to physical problems, role
limitations due to emotional problems, mental health, energy/vitality, bodily pain and
general health perception. The subscale item scores are coded, summed, and trans-
formed on to a scale range from 0 to 100. A score of 0 represents the worst health
status, whereas a score of 100 represents the best health status. Two standardized
summary scores can also be calculated from the SF-36; the Physical Component
Summary (PCS) and the Mental Health Component Summary (MCS) (Ware et al.
1993; Ware and Sherbourne 1992). In the present study, the reliable and valid Greek
version of the SF-36®Health Survey (IQOLA SF-36 Standard Greek Version 1.0) was
used (Anagnostopoulos et al. 2005; Pappa et al. 2005).

Statistical Analyses

Considering the exploration of psychometric properties of health-related question-
naires, there is a widely-cited rule of thumb that suggests ten respondents per item
(Cappelleri et al. 2014; Nunnally 1978); thus for the WHODAS 2.0–12 a sample size of
120 participants would be adequate.
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All analyses were performed using the Statistical Package for the Social Sciences
(SPSS) version 24.0 (SPSS Inc., Chicago, IL). The critical level for significance was set
at p < 0.05.

The reliability of WHODAS 2.0–12Gr was evaluated by assessing the instrument’s
internal consistency, repeatability, test-retest reliability, and its convergent validity.
Internal consistency evaluated how well different questions (items) that test the latent
structure of the instrument gave consistent results (Trochim 2007). The internal con-
sistency of WHODAS II-12Gr was assessed with Cronbach’s alpha coefficient
(Cronbach’s a) (Cronbach 2004) using the data obtained from the initial WHODAS
2.0-Gr assessment. A threshold value of 0.70 was chosen, which indicates sufficient
reliability for research purposes (Nunnally 1978). In the present study, the Cronbach’s a
“if item deleted” was used as an additional evaluation test of the WHODAS 2.0–12Gr
internal consistency (Gliem and Gliem 2003).

Repeatability was defined as the stability of participants’ responses over time, that is,
the ability of the instrument to give consistent results whenever it is used (Berg and
Latin 2004). The WHODAS 2.0–12Gr repeatability was determined by calculating
Pearson’s product moment correlation coefficient (Pearson’s r) between the initial and
re-assessment total scores of the WHODAS 2.0–12Gr questionnaire.

The test-retest reliability of the instrument was defined as the degree to which the
participants maintained their opinion in the repeated measurements of the WHODAS
2.0–12Gr questionnaire, taking into account the error in measurements as a proportion
of the total variance. Test-retest reliability was evaluated using the intra-class correla-
tion coefficient (ICC) with 95% confidence interval (CI). The ICC, which is the most
suitable statistical test for the assessment of reliability (Dunn and Everit 1995; Shrout
and Fleiss 1979) ranges from 0 to 1, with 1 indicating perfect reliability.

Finally, the convergent validity of WHODAS 2.0–12Gr was evaluated by examining
the correlations (Pearson’s r) between the total score of the scale and the item scores, at
initial assessment. This would provide evidence that all twelve items of WHODAS
2.0–12Gr are related to the same construct.

The Pearson correlation coefficient values were specified as follows: 0.00–0.19 =
very weak correlation; 0.20–0.39 = weak correlation; 0.40–0.69 =moderate correlation;
0.70–0.89 = strong correlation; and 0.90–1.00 = very strong correlation (Fowler et al.
2002). The Cronbach’s a and ICC correlations were characterized as follows: 0.00–
0.25 = little, if any, correlation; 0.26–0.49 = low; 0.50–0.69 = moderate; 0.70–0.89 =
high; and 0.90–1.00 = excellent (Portney and Watkins 2000).

In order to explore the construct validity of WHODAS 2.0–12Gr, the latent factor
structure of the questionnaire was investigated with an exploratory factor analysis
(EFA) using the principal component analysis (PCA) method of extraction and
varimax rotation with Kaiser Normalization, with eigenvalues greater than 1.0,
estimation of scree plot test and factor loading>0.30, converged in 5 iterations.
Specifically, EFA was used to explore whether the 12 items (observed variables)
could be explained largely or entirely in terms of a smaller set of unobserved
variables, termed “factors”. The factor structure was selected by examining the
magnitude and rate of change in eigenvalues. The concurrent validity of WHODAS
2.0-Grwas tested against the SF36v1.0-Gr. Specifically, the correlations between the
six domains and the total score of WHODAS 2.0–12Gragainst the subscales and the
total score of the SF36v1.0-Gr were explored.
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Results

Descriptives

One hundred and thirty-six adult patients participated in our study. Table 1
shows demographic and clinical characteristics of the participants. At initial
assessment (Day-1), the mean of WHODAS 2.0–12Gr total score was 23.25
(SD ±8.14), ranging from 12 to 45. At the second administration (day 8); the
mean WHODAS 2.0–12Gr total score was 22.91 (SD ±8.25), ranging from 12 to
45. There were no missing items for WHODAS 2.0–12Gr total score. There were
no floor or ceiling effects, since none of the participants scored the worst (100)
or the best (0) possible total score.

Reliability Measures

The internal consistency of WHODAS 2.0–12Grwas excellent, with an overall
Cronbach’s a at 0.814, ranging between 0.782 (item 12) and 0.817 (item 6)
(Table 2). All values were higher than the chosen threshold value of 0.7, suggesting
that all WHODAS 2.0–12Gr items are interdependent and homogeneous in terms of the
construct they measure. Pearson’s r value of 0.980 (p < 0.001) showed excellent
repeatability and the ICC coefficient value of 0.990 (p < 0.001) revealed excellent
test-retest reliability between the two assessments (Table 3). Our results indicated that
the total score of WHODAS 2.0–12Grwas remarkably consistent between the two
measurements.

Convergent Validity

Table 4 summarizes the correlations between the WHODAS 2.0–12Gr total score and
the item scores of the questionnaire at initial assessment (items - total score correla-
tions). Most items showed moderate or strong correlation coefficients, with the excep-
tion of item S6 (=0.376) ranging from 0.400 (item S11) to 0.736 (item S7), indicating
that WHODAS 2.0–12Gr items were acceptably related to the same construct (Dancey
and Reidy 2007; Dancey and Reidy 2008).

Validity Measures

Exploratory Factor Analysis/Construct Validity

The structural properties of WHODAS 2.0–12Gr were examined using exploratory
factor analysis (EFA). The Kaiser-Meyer-Olkin (KMO) test and Bartlett’s test of
sphericity were conducted prior to EFA in order to evaluate the factorability. The
KMO measure of sampling adequacy was 0.745 and the significance of Bartlett’s test
of sphericity was equal to 0.00, meaning that EFA can be applied to the obtained
dataset (Kaiser 1974). EFA was conducted with the obtained data to extract the factor
structure of the instrument and to examine its construct validity. Factors were extracted
by the maximum likelihood method and rotated by varimax rotation. The number of
factors was determined by the screeplot, cumulative variance explained, interpretability,
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and Kaiser’s criterion. Three factors were extracted and rotated, and the cumulative
variance explained was 56.762% (Table 5, Fig. 1).

Concurrent Validity

The concurrent validity of WHODAS 2.0–12Gr was evaluated in relation to SF-
36v1.0-Gr. Pearson’s correlations between the parametric outcomes of WHODAS
2.0–12Gr against SF-36v1.0-Gr are presented in Table 6. The results indicated accept-
able validity by very weak to strong correlations between the two self-reported
instruments. The weaker significant correlation [−0.169 (p < 0.05)] was observed
between the Domain 3 “Self-care” of WHODAS 2.0–12Grand the subscale “Mental
Health/Emotional Well-being” of SF-36v1.0-Gr, while the strongest significant

Table 1 Demographic and clinical characteristics of the study’s sample

Characteristics Total Sample (n = 136)

Age (yr)a 56.42 ± 16.28

Sex (n / %)

Men 44 / 32.4

Women 92 / 67.6

Work status (n / %)

Paid work 40 / 29

Student 11 / 8

Household activities 16 / 12

Unemployed 23 / 17

Retired 46 / 34

Marital status (n / %)

Never married 25 / 18

Currently married 50 / 37

Divorced 22 / 16

Widowed 39 / 29

Educational level (n / %)

Low (Elementary) 39 / 29

Medium (High school) 68 / 50

High (University) 29 / 21

Medical Conditions (n / %)

Fractures 54 / 39

Spondylosis 43 / 31

Tendonitis 21 / 15

Arthritis 11 / 8

Parkinson disease 2 / 1.5

Multiple sclerosis 3 / 2

Neuropathy 2 / 1.5

a The values are expressed as mean ± SD; SD= standard deviation
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correlation [−0.720(p < 0.01)] was observed between the total score of WHODAS 2.0–
12Gr and the subscale “Physical Functioning” of SF-36v1.0-Gr. The negative sign of
the correlation between WHODAS II-12Gr and SF-36v1.0-Gr can be explained by the
fact that higher scoring in WHODAS 2.0–12Gr implies poorer functional status,
whereas higher scoring in SF-36v1.0-Gr is equivalent to better functional status.

Discussion

The present study aimed to examine the psychometric properties of the WHODAS 2.0–
12Gr in a group of patients with motor disabilities. The instrument was found to be a

Table 2 Internal consistency of the Greek version of WHO Disability Assessment Schedule 2.0–12 items
questionnaire

Internal consistency of the WHODAS 2.0-12Gr questionnaire

Items Cronbach’s a

S1. Standing for long periods such as 30 minutes? 0.793

S2. Taking care of your household responsibilities? 0.798

S3. Learning a new task, for example, learning how to get to a new place? 0.799

S4. How much of a problem did you have joining in community activities (for example,
festivities, religious or other activities) in the same way as anyone else can?

0.792

S5. How much have you been emotionally affected by your health problems? 0.802

S6. Concentrating on doing something for ten minutes? 0.817

S7. Walking a long distance such as a kilometer [or equivalent] 0.783

S8. Washing your Whole body? 0.804

S9. Getting dressed? 0.805

S10. Dealing with people you do not know? 0.809

S11. Maintaining a friendship? 0.811

S12. Your day-to-day work? 0.782

Overall
a=0.814*

WHODAS 2.0-12Gr: the Greek version of the World Health organization Disability Assessment Schedule-
2.0-12 items questionnaire

*when computing Cronbach’s , “if item deleted” was selected

Table 3 Reliability properties of the WHODAS 2.0–12Gr questionnaire(n = 136)

Property Measure Value Significance p

Internal consistency Cronbach’s a 0.814 <0.001

Repeatability Pearson’s r 0.980 <0.001

Test-retest reliability ICC (95%CI) 0.990(0.985, 0.993) <0.001

WHODAS 2.0–12Gr: the Greek version of the World Health Organization Disability Assessment Schedule-
2.0-12 items questionnaire; ICC: intraclass correlation coefficient; CI: confidence interval;
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reliable and valid assessment tool to evaluate those patients. This is among the few
studies that evaluate the WHODAS 2.0–12 questionnaire and the first to address this
specific patient group.

Table 4 Convergent validity: Item-total correlations of the WHODAS 2.0–12Gr questionnaire at initial
assessment

Item Pearson’s
r

S1. Standing for long periods such as 30 min? 0.653

S2.Taking care of your household responsibilities? 0.607

S3. Learning a new task, for example, learning how to get to a new place? 0.573

S4. How much of a problem did you have joining in community activities (for example,
festivities, religious or other activities) in the same way as anyone else can?

0.655

S5. How much have you been emotionally affected by your health problems? 0.598

S6. Concentrating on doing something for ten minutes? 0.376

S7. Walking a long distance such as a kilometer [or equivalent]? 0.736

S8.Washing your Whole body? 0.518

S9.Getting dressed? 0.512

S10. Dealing with people you do not know? 0.440

S11. Maintaining a friendship? 0.400

S12. Your day-to-day work? 0.733

WHODAS 2.0–12Gr: the Greek version of the World Health Organization Disability Assessment Schedule-
2.0-12 items questionnaire

Table 5 Rotated Component Matrixa

Items Factors (Variance %)

Factor 1 (33.663%) Factor 2 (12.542%) Factor 3 (10.357%)

S1 0.756

S2 0.638 0.401

S3 0.399 0.351

S4 0.642

S5 0.722

S6 0.556

S7 0.682

S8 0.820

S9 0.878

S10 0.862

S11 0.682

S12 0.607 0.422

Extraction Method: Principal Component Analysis

Rotation Method: Varimax with Kaiser Normalizationa

a Rotation converged in 5 iterations
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WHODAS 2.0 is based on an international classification system (ICF), thus it treats
all cultures, nationalities and disorders equally when determining the level of function-
ing. It measures overall disability but also, determines specific domains in each
disability category. Applying WHODAS 2.0 in a disability category, in our case “motor
disability”, rather than to specific diseases is much closer to the ICF philosophy.

While the 36-item version has been examined in several different populations, the-
12-item version has only been validated in a handful of studies (Abedzadeh-Kalahroudi
et al. 2016; Andrews et al. 2009; Carlozzi et al. 2015; Gaskin et al. 2017; Habtamu
et al. 2017; Luciano et al. 2010; Marom et al. 2017; Mayrink et al. 2018; Saltychev
et al. 2017; Schiavolin et al. 2014; Silveira et al. 2018; Smedema et al. 2016; Snell et al.
2017; Tazaki et al. 2014; Xenouli et al. 2016; Younus et al. 2017). Previous studies
have evaluated the psychometric properties of the WHODAS 2.0 in specific disease
samples, such as arthritis (Baron et al. 2008), systemic sclerosis (Hudson et al. 2008),
psychotic disorders (Chopra et al. 2004), hearing loss (Chisolm et al. 2005), stroke
(Schlote et al. 2008), ankylosing spondylitis (van Tubergen et al. 2003), depression and
low back pain (Chwastiak and Von Korff 2003), schizophrenia (McKibbin et al. 2004),
patients in rehabilitation (Pösl et al. 2007). Studies conducted in Greece (Xenouli et al.
2016) had tested reliability on a more general population, people receiving disability
pensions, without distinguishing between several disability categories (blindness, deaf-
ness, mental disorders, motor disabilities or any other). A more recent study

Fig. 1 Factor loading diagram of the Greek version of WHO Disability Assessment Schedule 2.0–12 items
questionnaire
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(Koumpouros et al. 2018) examined reliability on a general population sample and not
in a patient sample. To the best of our knowledge this study is the first to explore the
psychometric properties of WHODAS 2.0–12Gr on an adult motor disability popula-
tion in outpatient basis.

Reliability Properties

The WHODAS 2.0–12Gr appears to have high internal consistency; the overall
Cronbach’s α value was 0.814. The Alpha coefficient is found to be high in all the
items. Items related to mobility, such as S1, S2, S3, S4 and S7, show better consistency
and this is what was expected, since our sample consisted of people with motor
disabilities. On the contrary, items measuring learning and applying knowledge are
less descriptive of our sample. The reliability properties of the WHODAS 2.0–12Gr are
similar with those of other studies in patients suffering from diseases that also lead to
motor disabilities, such as inflammatory arthritis a = 0,93 (Baron et al. 2008), rheuma-
toid arthritis a = 0,89 (Meesters et al. 2010), disability in general (motor, mental,
sensory) (a ranging from 0.69 to 0.84) (Federici et al. 2009), and a = 0.85 in another
study with a similar sample (Xenouli et al. 2016), Huntington disease (a = 0.94)
(Carlozzi et al. 2015), patients accepted for physical rehabilitation in Norway a =
0.92 (Moen et al. 2017), osteoarthritis (Kutlay et al. 2011), multiple sclerosis
(Magistrale et al. 2015), stroke (a = 0.88) (Tarvonen-Schröder et al. 2019a), musculo-
skeletal pain (Silva et al. 2013) spinal cord injury a = 0.86 (Tarvonen-Schröder et al.
2019b; Tarvonen-Schröder et al. 2019c; Wolf et al. 2012). Thus, our study further
supports the results from previous studies of WHODAS 2.0–12 and the reliability of
the tool in this specific population.

Convergent Validity

In the present study, the items-total score correlations is used to check if any item is
inconsistent with the averaged behavior of the other items of the WHODAS 2.0–12Gr
questionnaire. Our results indicated that all twelve items converge on the same construct.
However, the item S6 - which investigates the individual’s capability of concentrating on
doing something for ten minutes-, exhibited weak correlation coefficients (0.376), while
all other items had moderate or strong values. Moreover, the same itemwas the only one
to have a value higher than the overall Cronbach’s a, though only by three thousandth
(Table 1). These findings could be related to the fact that our sample consisted of patients
with solely motor disabilities who normally do not exhibit cognitive difficulties. Fur-
thermore, patients who had dementia or mental illness were excluded.

Validity Properties

Exploratory factor analysis extracts a 3-factor model; it seems that, concerning our
study’s sample, the WHODAS 2.0–12Gr is tridimensional. The Factor 1 reflects motor
ability, Factor 2 reflects participation and cognition and Factor 3 reflects self-care
(Table 5, Fig. 1). Specifically, all items, except item S5, that explained by theFactor1,
reflect aspects of motor ability. ItemS5, in which patient is asked how much have been
emotionally affectedin respect to his/her motor disability, doesn’t describe motor
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ability, although it is loading only in Factor 1. We interpret its presence in this factor by
the fact that people with severe motor disability face severe restrictions in activities and
participation and therefore are expected to be emotionally affected. The exact same
loading of these 6 items in the same factor has been reported by Gaskin et al. (2017).

Item S3 (learning a new task) loads equally in both Factor1 and Factor 2 (0.399 &
0.351, respectively); however, it fits better in Factor 2 which reflects participation and
cognition. Tabachnick and Fidell (2007) say that a loading of more than 0.32 is a
minimum level that can explain approximately 10% of variance. In our case, item S3
loads more than 0.32 in both factors, and this is probably due to the fact that our sample
didn’t consist of people suffering from mental diseases (exclusion criterion). Item S12
loads in both Factor1 and Factor 2 almost equally, since the day-to-day work reflects
both motor ability (one’s ability to reach the place of his work), as well as participation
and cognition (to cope with job’s requirements). ItemS2 (taking care of household)
partly belongs in Factor 3 as well as in Factor 1, where it loads more heavily, but
rationally reflects both aspects of activities and it is expected to appear in both sites.

There is a great discrepancy regarding the factors of the WHODAS 2.0–12. In some
studies, WHODAS 2.0–12 appears to be unidimensional (Luciano et al. 2010;
Schiavolin et al. 2014) which can be interpreted by the fact that defines overall disability
as a whole. In other studies it is reported that it consists of 6 domains, following the
structure of its “parent questionnaire”,WHODAS 2.0–36 (Andrews et al. 2009; Carlozzi
et al. 2015; Habtamu et al. 2017; Silveira et al. 2018; Ustün et al. 2010; Xenouli et al.
2016; Younus et al. 2017). Although WHODAS 2.0–12 was built from the 36 items,
borrowing 2 items from each of the 6 domains, it is questionable whether 2 items suffice
to describe each factor separately. The WHODAS 2.0–12has been proved to be reliable,
explaining up to 81% of the variance of the WHODAS 2.0–36 (Ustün et al. 2010), but it
remains unclear if WHODAS 2.0–12can adequately measures equally the 6 domains
with only12 items. It was reported that confirmatory factor analysis requires at least 3
items for each domain (Brown 2015). Guyatt et al. (1986) also support the idea that 3 or
4 items should be included in each domain. Costello and Osborne (2005), state that a
factor with fewer than 3 items is weak and unstable and that 5 or more strongly (more
than 0.5) loading items better indicate a solid factor. So, it is expected that in question-
naires with 12 items, 3 or 4 factors should be expected. One can conclude that a short
questionnaire may discriminate between patient groups, but will not be always able to
capture subtle changes in individual patients (Griffin et al. 2012; Tarvonen-Schröder
et al. 2018a; Tarvonen-Schröder et al. 2018b; Tarvonen-Schröder et al. 2019a;
Tarvonen-Schröder et al. 2019b; Tarvonen-Schröder et al. 2019c).

The above discrepancy of factor analysis in WHODAS 2.0–12 has been thoroughly
investigated by Gaskin et al. (2017). Their main point is that sample selection influ-
ences the factor analysis. They report that previous research that supported unidimen-
sional factor analysis is a consequence of sample selection. That is, the sample that
includes people with multiple degrees of disability will produce more factors than
samples with people with slight or without disability (floor effect). In their study, the 3-
factor solution, as in our study, (mobility, life activities, and participation in society)
was proved to be more interpretable. The 3-dimensional pattern has also been reported
by Snell et al. (2017), each factor describing participation, physical activity and self-
care, accounting for 72,61% of the total variance. The three factors described are
similar to ours, as well as the items belonging in each one.
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In the present study, the concurrent validity of the WHODAS 2.0–12Gr was tested
by exploring the correlation between the instrument and the SF-36-Gr. The strongest
correlation is achieved between WHODAS 2.0–12Gr total score and physical func-
tioning of SF 36-Gr (−0.720), as well as between WHODAS 2.0–12Gr “mobility
domain” and physical functioning of SF 36-Gr (−0.668). Moderate and strong corre-
lations, between the domains of WHODAS 2.0 and SF-36 have been reported previ-
ously in patients with inflammatory arthritis, systemic sclerosis, depression and back
pain, chronic diseases and rehabilitation patients (Baron et al. 2008; Chwastiak and Von
Korff 2003; Garin et al. 2010; Pösl et al. 2007; Von Korff et al. 2003).

As a general comment, one can say that even though the data sample was very
specific, restricted to people with motor disabilities, these patients also displayed
restrictions in participation in social events, limitations in activities such as self-care
and probably have difficulties in cognitive tasks. Thus, WHODAS, a derivative of ICF,
is an excellent tool to draw the whole picture of a person with disability and not just
quantify his difficulty.

Strengths and Limitations

The present research was designed to study patients suffering from a spectrum
of diseases that all led to motor disability. The WHODAS II-12Gr was applied
to people with motor disabilities, irrespectively of the underlying disease (neu-
rologic, orthopedic or rheumatologic). The data selection reflects better the ICF
philosophy from where WHODAS was derived and adds important strength to
this study. In that way, this study differentiates itself from previous studies that
focus on specific diseases and not on basic disability categories. In addition, the
extensive reliability and validity study present one of the strengths of the study.
Furthermore, the sample size of 136 patients was more than adequate, based on
the “rule of ten”.

On the other hand, some potential limitations should be noted. The WHODAS
2.0-Gr validated only in specific patient population groups and that may influ-
ence the extent to which our results can be generalized. Furthermore, patients
included in the study were selected only from rehabilitation centers and one
outpatient clinic. Thus, no inpatients, who are expected to be more severely
affected from diseases, were evaluated. Therefore, WHODAS 2.0–12 validation
in other patients’ populations is needed.

Conclusion

The WHODAS II-12Gr was found to be a reliable and valid assessment tool that can be
used to evaluate patients with motor disabilities. The results are in accordance with
previous published work conducted with various WHODAS II-12 translations and in
various disease groups. This study is unique regarding the fact that it addresses a
disability category rather than a specific disease, staying in line with the
biopsychosocial model. A broader awareness of these findings in the Greek setting
would facilitate objective comparisons between studies of different national origin and
would contribute to the validity of future meta-analyses.
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